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ABSTRACT 

,~ 

A comparative study of international mineral taxation systems: 

Canada's competitive position 

The Canadian mining industry is a major gold, lead, zinc and copper 

producer in international mineral markets. For the industry which competes 

against many nations, the objective and role of mineral taxation continue to 

be ~ajor issues in the formulation of Canadian mineral pol icy. 

In order to measure the impacts of taxation, on mineral investment and 

to kamine Canada's position, the mineral tax~tion systems of five countries 
~ 

Austral ia"Brazil, Canada, South Africa and the United States •• are 

compared. For this study, 'Jhr~ hypothetical mine development opportunities 

are used. They are a smal,1~·size underground gold deposit, a mediurn·sfze 
, 

underground lead·zinc deposit. and a large-scale open pit copper·molybdenum 

deposit. The comparison lis bas'ed on before- and after-tax economic 

fnd1cators of the projects'~ level and cornponents of taxation, tax position 

of the company, ~ensitiv1ty to revenue and inflation levels, and the 

relationship between ta~ structure and results. .,. 
The study results indi.cate that although Canada is considered to have a 

favourable taxation environment, it must monitor its mineral taxation 

,J' .policies ancf»thefr impact on investment decisi6ns. Also, it must maintain a 

stable and economfcally viable tax environment for investors. 
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RÉSUMÉ 

Une étude comparativè de systèmes d'imposition dans l'industrie minérale: 

;t", La pas i t i on compét i t ive du Ca na de 

L'industrie minière canadienne est un fournisseur important d'or, de 
plomb. de zinc et de cuivre au ni veau mondial. Le Canada est en competition 

directe avec plusieurs autres nations~sur le marché mondia~. En conséquence, 

l'objectif et~le rô1é de l'imposition minière continuent à être des sujets 

de discussion'importants en ce qui concerne la formulation dJ! politiques 
, . 

minérales. 

Par une comparaison au niveau inter-natiopal, cette ètude mesure 
l'impact de l'imposition dans l'industrie minèra1e sur les investissements 

miniers et du fait'même, examine la""position du Canada rela.tiv~ a quatre 

autres grands pays p~oducteurs de mineraux, soit l'Australie. le Brèsil, . . . 
l'Afrique du Sud. èt les Etats Unis. Trois pro'ets miniers hypothétiques 
sont 'util isés pour ceci: un petif gisement d'or et un gisement de plomb-zinc 

de taille m,oyenne, k ètre exp1oi,tés par méthodes sousterraines. et un 

gisement de cuivre-molybdène de grande taille, à être exp1o.Hé par méthode à 

ciel ouvert. 

t 

La comparaison se base sur pl usieurs critères économiques, dont l e~ 

indicateurs économiques des projets avant et 'après imposition. le niveau et 

les proportions relatives des impôts et droits miniers. la position fiscale' 

de la compagnie miroHre, la sensibilité des systémes d'imposition à 
~ ~)') 

l'inflation et au niveau dJ! revenu. et finalement. les relations entre la 

structure d'imposition et les résultats observés. 

L'étude se termine par des commentaires concernant l'imp1 ication des 

résultats observés. tout particul ièrement en ce qui concerne la position 

compét ithe du Can.lda par rapport aux autres' pays producteurs. à ses 

provisions ~art1cu1ières visant à favoriser les investissements miniers. et 

aux perspecti-ves futures de' polftiqueminérale. ". 
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CHAPTER 1 

1 NTROOU CT 1 ON 

• t 

1.1. MINERAL DEVELOPMENT PROJECTS AND TAXATION 

A mining project invol ves an investment of a large amount of capital 

which ln many respects ;s no different from other industrial investments. 

That ;s, a f;rm's capital is transferable from one project or ~gion to 

another according to the profit.tibi 1 ity, that the 1nvestment i s expected ta 

yiel d. The management must take a set of var;ous parameters into 

consideration w\en mak;ng an ;nvestment dec;s;on. And the dec;si~'~ must 

guarantee the max;m;zation of wealth to the flrm through the use of the .... 

avai 1 able funds. Therefore, the al ternat; ve circumstances in which 

investments can be made have to be invest;gated and ranked by management 

before any one is selected. This is a complicated process because investment 

and recovery of cap;ta~ in a m;ning....project is a long-term process, and the 

inherent h\" gh r;sk -nat~re of the min;ng industry addi another dimension to 

the comple Hy of the 'investment decision . .. 
For both mining firms and the government, it is essential to hale a 

favourable enviromnent w;thin which the mining industry can be competltive 

internationally as well as among different industries. This al so ensures a 

heal thy environment to the mining se~tor which will in turn bring about 

_" / economic development, employment., and 1romote and encourage m1n1ng-l1nked 

industrial activ;t;es. In these rega~s, the competitive position of a 

natio1's.mining industry can be considered a core aspect among decis10n 
'--

parameters. 

The tenn "competitiveness" is used by decision-makers 1n many different 

ways. These include: 1) Technology-related parameters such as product1v1ty, 

1 
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ski 11ed work-force, efficiency of equ1pment, and method of operation, 2) 

Cost-advantages due to qua1 ity of reserves, availabil ity of input materia1, 

deposit location, transportation, changes in exchange rate, and publ ic 

incentives, 3} Market-related concepts such as export market share, 

prox1mity to existing or potentia1 markets, consumers' perception of the 

" 
industry. and 4) Other usages related to the financ1al capacity of the 

industry. However, these various usages are al 1 ul timatel y rel ated 1 to the 
1 

we a l t h mot ive 0 f the i n v est 0 r sas 1 0 n 9 a s the d e c i s ion i s con c e r n e\d w i t h 

capital investment. Furthermore, the concern of wealth maximization;s 

real ly the dr;v;ng force of the pr;vate enterprise. 

Canad;an m;n;ng is primarily subject to higher costs due to lower 

grades of ores, transportation to and from remote areas. and higher North 

American labour costs (Dro1et 1983). In an international market scene, the 

Canadian mineral industry h.a_s5' no monopoly position for any mineral 

commodity. It is often a price-taker in the market. Therefore, the cost 

structure of the Canadian mining industry, which inc1 udes taxation, shoul d 

not be detrimental to its competitive position in international mineral 
.....-1 

markets. 

raxes levied on properties and operations of mining firms represent 

critical costs in the econom;c eva1uation of mining investments and are an 

i m po r tan t de te rm i na n t 0 f the e con 0 m i c v i a b i 1 it y 0 fan i n v est men t. T a xe s 

affect a firm's decisions related to investment and production leve1s. The 

appropriate types and levels of taxation imposed upon the mining industry 

continue to be controversia1 issues' of mineral pol icy, stimulating 

continuous discussions as economic conditions change. In fact, mineral 

taxation levels in Canada have fluctuated over recent years due to wide1y 

differing taxation phi losophies. 

This diversfty of taxation is a1so found in provinces or states wfthin 
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a country, and from one locality to another. It may also vary from one type 

of mineral commodity to another. Since the taxation system of a particular 

jurisdiction reflects its specific goals and the oonsideration of industrial 

situations within the regime, governments do not consul t each other when 

formulating and implementating the systems. However, they can compete with 

one a n 0 the r b y a do p tin gal ter n a t ive t a x a t ion pol i'c i e s w h 1 cha f f e c t t he 

relative economics of investment projects. Thus, all other factors being 

equal, when the overall burden of a taxation system is higher in one 

jurisdiction than in another, the regime is considered to handicap the 

project. 
\ 

From an investor's point of view, the stability of government policies 

is particularly important. Because mining investment capital 1s mobile and 

transferable, management continues to search for investment opportunities 

with the 10west risk. Jurisdict;ons with long-term stability with respect to 

regulations and taxation will provide the investor with a favourable climate 

for sustained ;nvestment in the mining industry. 

1.2. OBJECTIVE AND SCOPE OF STUDY 

f 
The objective of this study is to measure the impact of selected 

international mineral taxation systems on the economics of mine development, 

and to compare Canada's competitive position relative to other major mineral 

producers. The study does not attempt to cover all taxes that mining 

investments are subject to, nor does it con'3ider services goverMlents may 

provide that would offset part of the tax bûrden. Limitations assoc1ated 

with doc~enting such information on an international scale render the study 

of these aspects beyond the scope of this thes1s. Rather, more real1stic 
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objecti ves are to compare certain certain categories of national taxes of 

concern to the mining industry, and to eva1uate the effects of particular 

comb1nat1ons of tax rates and structures on project econorn1cs. Emphasis 1s 

..placed on base and precious meta1 sectors; hence. this study only considers 

the taxation systems which relate to these metals. 

Canada's competitive position in the world market is particular1y 

important because its minera' industry is highly export-oriented. with over 

70 percent of its total mineral production being traded in international 

minera1 markets. The mining industry has a strong impact on Canada's 

national economy as well as on other industria1 activities. through both 

forward and bacokward 1 inkages. 

The sources of compet it i venes s may res t on the specifie ci rcums ta ne es 

in which a minera1 in'tlustry operates in relation ta the technological, cost 
1 

and market factors c1te~bove. This study, however, focuses on the ana1ysis 

of taxation as an influencia1 fattor. 

Previous studies concerned with comparative minera1 taxation have dealt 

with topics varying from tax 1egis1ations regarding treatment of different 

kind of minera1s, structures and leve1s of taxation in severa1 regimes, as 

wel1 as economie effects of taxation on samp1e case projects. 

Gillis (1980) summarizes important features of minera1 tax 1egislation 

in seventeen countries. focusing on Indonesia for comparative purposes. The 

sunmary of these tax 1egis1ations relates on1y to hard minera1s which were 

at that time considered of potential importance to those countries analyzed . 
• 

The study was maie to provide some useful information to mining firms who 

wish to invest 1n fore1gn countries. Another similar survey was made by 

Envers (1985), with an 1nterest in comparing tax incidence among Canadian 
, ~ 

provinces based on statutory regulations. Wilson (1984) introduced risk 

analysis into a simulation study of tax effects on existing mfnfng projects 

4 
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in Papua New -Guinea, and exarnined the impacts of uncertainty on 1nvestment 

dec i si ons. 
1 

Sorne studies are concerned with the economic impact of taxation on 

mining projects, and use representative mine development cases for analysfs. 

However, untfl the recent past, these types of analyses have not been very 

common. Krige (1971) is an early exception in this regard. He computed 

after-tax rates of return of a specimen mine under the taxation systems of 

Canada, the U.S.A. and South'Africa. Uncertainty elements were al so tak"en 

into consideration in the study. Martin (1976) had a similar interest, but 

showed more concern about analyzing the situation through computer 

simulation. Most other studies have come very recently. Using a uranium 

mining project, Barnett and Anderson (1983) compare the tax regime of 

Saskatchewan with that of Northern Territory in Austral ia. Mackenzie et al. 

(1986) analyze the competitiveness among Canadian provinces while Davidoff 

(1985) compares eight U.'5. states. The former (Mackenzie et al. 1986) 

characteristically consider locational aspects in add)tion to d1fferences in 

taxation systems among the provinces. 

Albert (1985) extends the scope of study to the internat i ona l scene by 

including several foreign tax regimes in the analysis, adding to the 
• 

comparisons among Canadian provinces, and provides sorne prel imfnary results 

on after-tax incentives, flow-through ba-sis of analysis, and comparative 

1 ev el s 0 f ta xa t ion. 

Among the earlier studies focusing on the analysis of after-tax 

impacts, the ones by Krige (1971) and Martin (1976) are fnt"ended as 

guidel ines in cases where taxation is a major factor in the decision-makfng 

process. The more recent stùdies contain increasingly varied objectives and 

are more concerned about tax structure and its fmpl icatfon for mineral .. 

5 
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po11cy. 

As stated earlfer, thfs study consfsts of an analysis of the economfc 

effects of taxat1on"systems ex1stfng in major base and precious metal 

producfng countries. The mèthodology embodied inthis study includes the 

analysis of relative levels of tax incidence, taxation effects on project 

economics, the assessment of components and time patterns of tax payments in 

rel ation to the structure of the taxation system, and effects of variations 

in economic and market parameters. The study focuses particularly on 

Canada's competitive pOS'ft.n in the context of mining investment 

opportunfties on an int.rnational scale. Type of commodity and scale of 

operation are al so considered. 

More specifical ly, the study examines the taxation pol icies of, five 

countries -- Australia, Brazil, Canada, South Africa and the U.S.A. These 

five countries have been selected because their taxation regimes 

incorporate, in one fom or another, most of the types of fiscal instruments 

generally app1 icable to minera' project's. These countries are al so major 

mi nera 1 producers on a wo r 1 d sca 1 e. 

Three hypothetical mine development opportun-tS,ies, considered tQ be 

representative of situations of interest in Canada, are used to carry out 

the neces sa ry compa ri sOns: a sma 1 1- s i ze underground go 1 d proj ect, a medi um

size underground lead-zinc project, and a large-size open pit copper-

molybdenum project. These potential mines are initia'ly evaluated in four 

provinces in Canada and, then, in a number of other jurisd1ctions of the 

foreign countries of interest. Market priee conditions and representative 

depos ft character1 stics are hel d constant throughout the ana 1 ysi s. A number 

of economic criteria are assessed for each study variant. Resu1ts, 

ref' ecting the competfti ve posl-tion of indi vidual tax regimes, are presented 

and compared in chapter 6. 
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This study concentrates on the impact of various tax collection 

instruments. It does not attempt to assess the relative importance of the 

!:
xation regime compared to other factors that an investor woul d take in~o 

\ 
accou'nt when making an .. investment decision. I~ternat1onal tax studies can bel 

criticized because of their failure to account for environmental differences , 

between jurisdictions. In fact, the appl ication of the foreign taxation , 

systems selected in Ulis study does not include all domestic or local 

economic conditions of each country in question. Rather, the approach takeo.-

here is to us-e a set of various tax instruments currentl y in use in those 

countries and apply them to the mineral deposits located in Canada. 

Mineral taxation continues to be a major issue in Canadian mineral 

policy, and Can~d--ian mines are major world producers of gold, lead, zinc, 

and copper. Tius, the findings of this stUd~ should contribute to the 

ongolng POli~Yi':bat. on th. rol. of taxation in d.t.r~ining th. 

international competitivene,ss, of the Canad1an mining industry. 

1.3. ORGANIZATION OF THE STU{)Y 

Chapter 2 provides a general review of the concepts related to mineral 

taxation and_their effects on mineral projects. Chapter 3 describes the 

methodo.logy which i5. appl ied to assess the tax effects. Attention 1s gi ven 

to the terms of reference of the study, the economic criteria util ized, and 

1 the stages of analys;s. 

The assembly of information for use in the study 1s di scussed in 

chapter 4. General assumptions regarding economic outlook conditions and 

market considerations are outl ined here. Case-specifie descriptions are 

g1ven for the representative gold, lead .. zinc, and copper-molybdenum 

7 
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projects. Following the deposit descriptions, before-tax economic indicators 
~ . 

for tfle representati ve projects are establi shed. 

Chapter 5 briefly descr1bes the characteristic features of the taxation 

systems for the countries selected. These systems are then appl ied to the 
, 

representative mine development cases, and chapter 6 compares the study 
i 

reStJlts. The after-tax economic effects are ev~uated and sensitivity 

analysis with respect to revenue and inflation levels is carried out. 

The study concl udes with an aLsessment of the pol icy impl ;cations of 

the findings, with particular emphasis on Canada's competitive position 

among the major mineral producing countries. 

Details on taxation rules, assumptions relating to-cash flow estimate 

and some sample calculations of the cash flows given in the text are 

described fn the appendices. 
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CHAPTER 2 

PRINCIPLES OF MINERAL TAXATION 

~1. BASIC CONCEPTS OF MINERAL TAXATION 

As in discussions about taxation in any industry, an explanation of 

mineral taxation requires an understanding of such basic terminology as 

taxpayer, tax base, and tax rating, structure. 

The taxpayer is usually a mining company in the case of mineral 

taxation. It is required to pay taxes subject to the tax reg1me existing in 

the jurisdiction in which it has mining concerns or activities. 

The tax base is the ground upon which the actual calculation of tax 

payments is made. It is considered a proper measurement of what the company 

has benefited from its mining activities, or to what extent it is able to 

pay taxes in return for the benefits it received. The procedure used to 

calculate the tax base invol v",es the government's view towards mining 

companies as well as objectives which the tax authority wishes ta attain 

through taxation. Therefore, the determination of the base on which a 

mineral tax is levied is the most important element of a tax study. 

D-ifferent structures of tax base are often used in classifying types of 
~ 

t a x a t ion s y stem s, e. g., min e r a 1 pro p e r t y t a x, min e pro duc t ion (s e ver an ce) 

tax, profit tax, etc. 

The tax rating structure can either be a specifie amount per unit of 

the tax base, or a rate which is mul tipl ied by the tax base to assess the 

amount of tax payment. The effect of rate structure offers its own rational 

for classification of progressive and regressive taxes. , 
Taxes can be classified based on their effect 1n several other ways: 

d,irect or indirect, according to whether the taxpaii!r bears the tax 

9 
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incidence or s1mply passes 1t on to the buyer of the productsj ne-ûtral or 

non-neutral, accord1ng to the way taxes influence the taxpayer's dec1sions. 

If the appl icat10n of a taxation system does not affect dec1s10ns, it is 

considered a neutra1 tax regime. In reality, there are very few of these. 

As stated ear1 ier, the tax base imposes key aspects. The tax base has a 

significant effect on the after-tax economics of a project since it is 

ca1cu1ated, where appl ic~ble, through various deductions and capita9 

recovery instruments. The tax rating method has a di rect effect on project 

economics as we1l. Since the tax base cannot be easi 1 y changed in the short

tenn and i s genera 11 y on'l y subject to major refonns, 1 t imposes long-term 

effects. A1ternative1y, the tax rate structure, which can be changed more 

readfly and frequent1y, has a re1ative1y short-tenn effect. Therefore, the 

classification of taxes according to t,be base on which they are levied . 

dIrect 1 y descrl bes 1 mportant facets of th1! -ta x struc 1e and 1 r cons 1 dered a 

more common way of cla!'sifying and identifying taxes. The next section of 

this chapter reviews structures and characteristics of various tax systems 

with this in mind. 

From the point of view of mineral economics, the objective of minera1 

taxation 1s to cap ure excessi ve profits accrued from the extraction of 

lowing the investor to make a fair return on his capital 

i nves tment. ~ 

It 1s a1so desirable for governments who are responsib1e for designing 

and enforcing tax systems to ensure that these systems reflect provisions 

for the character1stics pecul iar tothe m ing industry. Sorne of these 

special characteristics are: high risk and l ng ti~/periods associated- with 
1 - _..-/ 

mineral exploration, large capital requ1 ent f~the development of a mine 

prior to the cOllll1encement of produ'etion. and depl etion of a non-renewabl e 
') 

mineral resource. 

10 
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In these regards, various desirable elements have~bèen suggested1 for 

the establishment of a fair tax system. Among the goals to be cons1dered in 

the formulation of tax pol ides are: (1) equity in dist.r1bution of tax 

burden, (2) economic effic1ency to facil itate the use of fiscal' pol icy for 

stabilization and growth objectives, (3) neutrality with respect to 

minimization of interference with economic decisions,' (4) ease of 
• 

administration and low cost of compliance, (5) revenue maximization and 

stabi.ity for the government, and (6) flexibility to al low the establishment 
\ . 

of certain investment incentive progra~es with minimum interference with 
~,-

the equity objective. • 

2.2. MINERAL TAXATION STRUCTURES 
f 

The, various el ements descri bed above and the consideration of the 

industry's characteristics combine to y1eld a wide variety of mineral 

taxation structures. As stated preyJ(ously, the base on which.t;he tax is 

levied 1s one of the most important elements in understanding the structure 

of a taxation system. Thus, tax structures are grouped into four categories 
". 

for discussion purp"oses. These are: property taxi productiorl'tax; profit 

taxi and profitabi 1 ity taxe 

Property Tax 

Almost every government is considered to have a certain form of 

property tax as part of its tax structure. The tax 1s based on the value of-
J 

1. See Church (19B1) for example. 
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the a ssets of a mi n ing company, 1.e. minera 1 property and/o r product ion 
'" 

fac 11 it 1 es. The ta x 15 exprèssed as a percentage or a monetary val ue per 

unit of the assessment base. In the United States, this is also known as an 
i • 

"ad valorem' property tax". 

\ The method of apprai sa 1 of the tax base--diJfers from one tax r.egi me to 

--. another. For mineral properties in the U.S. for example, it ;s based on 

discounted annual gross or net proceeds. 

Production Tax 

Production tax, or severance tax, i s 1 evied in proportion to the output 

oLa mining operation. The base can be either the quantity produced (units 

of production) or the val ue of mineral products (gross proceeds or net . 
proceeds). Taxation based on. quantity produced .;s directly related to mining . . 
capacity, average grade of ore mined and recovery factors, whereas taxation 

1 
based on value of production i~ more related to market price. 

In the United States, production tax has been used by state,governments 

to supplement property tax rather than as the principal instrument of 
1 

tax- coll ecti on. 

Profit Tax 

1 

1 

1 
/ 

, Taxes based qn profit are the most common type of taxation in the 
1 

\ ",f -\ 

mining industry./Tl'te amount of taxes payable is based on the net income . 
1 

aval1able afterjdeduéting operating expenses and certain other allowances. 

As the profit,).creases, so does the tax burden. Therefore, profit taxation 

15 cons i derid preferab 1 e to property or product ion taxat i on whi ch do not 

take the firm's prQfit situation into consideration. However, the ac1:ual 

calculation of th~ tax is usually more complex than for other types of 

.~ "J , 
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taxat 1 on_ebecattse i t requ ires the determ1 nat ion of both re venue and the 

allowab1e deduct1ons. In pract1ce, the def1n1t1on o~ allôWable deduct10ns 

differs w1dely among profit taxation systems. \ .' 

Operating expenses are usually a1lowable deductions. Typically. 
,/' , 

material. labour, energy and overhead costs are included in this item. 

although details of \ts caverage may require reference to the specific 
l .( , 

legi slation. 
~l • 

Depreciation allowances provide compensation to the mining firm for 

capi.tal expenditures incurred. There are many di fferent methods used for 

calculating depreciation charges. A widely used method 1s straight-lfne 

depreciation. in which the cost of a capital asset i~ div1ded into equal 
,r 

amounts, and each amount 1 s used as an annua l deduct i on. The asset's useful'" 

life or other statutory v.~lue typically def1nes the number of years to be 

used. Declining-balance d~preciation.-v4here the depreciation allowance for a 
1 ... • 

particu1ar yea~ is calculated a~ a percentage of the asset's remain1ng book 

value. 'is another popular method of c~lculaiing depreciation. Th~ method 

provides htgher write-offs in the.early years of the asset's l ife. The 

depreciation rat~'. w~i~'lil-varies according ! the type of asset. is usua11y 

specified by relevant sta-tutes of tax legis1ation. Beside thes,t! methods. 

speèia1 provisions determined by legislation may also be used. For example. 

the Accelerated Cost Reco~ery System (ACRS). allowed for U.S. federal incOO'le 
le 

tax purposes, provides a rapid deprecfation over a relatively short pe:-1od. , 

In Canada. a unique provision which 1s called Capital Cost A11o~ance 

(CCA) 1s app11ed to cl asses of êJssets. Every asset must be 1nc1 uded in a 
t , ~ ... 

c1ass and each asset c1ass has a specific declin1ng-balance ~ate. This rate 

ils app11ed to the undeprec1at~d balance of the asset class. A taxpayer may 

cla1m any amount of deSired{'éêA a~wanC~f from noth1ng up to the maximum 
1 
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permitted for the cl ass. 

The depletion allowance is characteristically used for resource-based 

industries. Thus, mining companies are permitted a deduction fo; depletion, 

based on the cost of finding and developing mineral resources. This provides 

an incentive for finding new mineral resources. In Canada, for ~xample, 

depletion must be earned and is one-third of the expenditures associated 

with exploration and new mine development. 

In cases where a mining company is 1 iable to pay taxes to more than one 

authority, taxes paid ta one regime may be deductibl e from another regime's 

tax base. This is to prevent double taxation. Thus, federal tax paymeRts are 

an al10wable deduction for state incarne taxation purposes in sorne states of 

the United States and. sirnilarly, state royalty payments are de(Juctible for 

Commonweal th income taxation in Austral ia. 

By subtracting all allowable costs and deductions frorn the gross 

revenues real ized from the sale of mineral products. the taxable incorne or 

profit tax base is determined. The profit tax rate rnay be either fixed or 

progressive. 

The amounts claimed for depreciation, amortization and depletion are 

not real cash expenses. They simply serve to reduce the firm's tax liability 

and hence, represent money available to the firm for the repla1:ement of 

machinery and equipment, expansion. retirement of debt. diversification, 

higher dividends to shareholders. or exploration of new mineral deposits. 

These allowaflces are thus important contributions to tha firm's cash i'low. 

The federal governments of Canada. Australia and the United States 

levy corpOrate incarne taxes which are based on a profit taxation structure. 

Minfng taxation in all Canadian prDvinces, state carporate incarne tax 
~ 

systems of the United States, and royal ty systems of sorne state governments 
<'. 

in Australfa have profit tax structures as well. 

14 
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Profitabi11ty Tax 

, 

Profitabilfty tax is similar to profit tax 1n that ft uses profit as 

the tax base. But this system determines the tax rate applicable on the 

i basis of the profitabi 1 ity of the project. Thus, the more profitable a 

mining operation. the higher the tax rate. There may be different measures 
.<"" ' 

of profit. Nevertheless. a profitability taxation system still requires the 

d~rmination of taxable income as in calculation of the profit tax base 

described above. The deflnition of allowable costs and deductions are the 

same here. 

After determining the taxabl e incorne and the profitabi l ity. the tax 

rate is applled to assess the taxes payable. The structure ;s such that no 

taxes would be payable below a predetennined level of profftabil ity. The 

South African gold mining industry. for example. measures profitability as 

the ratio of taxable income to total revenue. The tax rate is only 

appl icabl e when the profitabi 1 ft y is greater than 8 percent and i t 

progressively increases fr~~.a value of z-ero. when the profitabil ity 1s 8 

percent. up to a maximum of 75 percent. 

2.3. ~ONOMIC EFFECTS OF TAXATION ON MINING 

Jne of the objecti ves of this study is to assess the after-tax project 

economics of mining investments in relation to before-tax va14oe_J.. to allow 

their comparison among the tax regimes in consideration. This objective 

concerns the level of taxation and the extent of deterioration of ~oject 
;A. , , -'-

economics resulting from the tax incidence. Since the taxation system of a 

regime comprises more than one component, or type of tax, the o~e'ra' 1 tax 

incidence from a system represents the aggregated sum of the burd~s caused 
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by the components. tt i s, therefore, necessa ry to ha ve an understa ndi n9 of 

the effects of the ind1v1dual types of taxation to be able to ~na1yze the 

overall eeonom1c effeets of a taxation system. 

In this section, the effects of the different types of taxation systems 

described above are expl afned. This is to better understand how closely they 

a chi e ve var i 0 u s 0 b je ct ive s wh e n co m par i n 9 the s y stem s . Pro fit t a x and 
~ 

profitabl11ty tax systems are explained in the Corporate Income Tax section. 

These d~scri ptions are rather gine{a~, with no reference to the assumptions 
1 \ t~~_ 

made forJthe purpose of analyzing the representative mine development tases. 
( ~ 

! 

Effects of Property Taxes and Production Taxes on eut-off Grade 

Taxation of mining property is often said to induce faster extraction 

of mineral reserves from the ground, because mining fi rms who are'l iable for 

this tax tend to increase production, thereby reducing the 1 ife of the mine , , 

and tota l tax payments. 

Property taxes levied on quantity extracted represents an additional 

fixed cost in a mining operation. This added cost is recovered by raising 

the eut-off gra'de", i.e. seî!cti ve 1 y mi n i ng those parts of the depos i t wi th a 

higher grade in order to rafse the average grade of ore mined. However, an 

increase in eut-off grade resul ts in a reduced level of recovery because 
1 

lower grade resourees are left behind. Massive low-grade deposits are most 

vulnerable to this type of taxation, marginal ore being eventually forced to 

a sub-economic category as the eut-off grade is increased. 

A typieal rel ationship between reserves and eut-off grade shown in 

figure 2-1 illllstrates this consequence very clearly. Assuming that a low-

grade porphyry copper deposit approximates a ,1 ognonna l grade distri bution, 

the proport 1 ons of reserves and recovera b 1 e meta 1 content a bo ve the eut-off 
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grade can be descr1bed as follows 1:' 

Tonnage proport1 on: 

Metal proportion: 

Tc • G( ln(C/90 )/8 + S!2 

Qc = G( ln(C/90 )/8 B!2 

where G(Z) 

ln 
B = 

C = 
g = 

0 

represents the Gaussian integral 
fromZto infinity 
si gni fies natura l loga ri thm 
logarithmic standard deviation 
of the grade distribution 
cut-off grade 
average grade of total reserves 

If the total in-situ reserves are 300 mill ion tonnes at an average grade of 

0.4 percent and the logarithmic standard deviation is 0.2, . then the 

proportions of reserves and metal quantity above eut-off grade are as shown 

in figure 2-1. The curve shows that increases in eut-off grade from 0.2 to 

0.3 pe'reent and from 0.3 to 0.4 percent reduce the reserves by 58.4 and 105 

million tonnes, or 19.5 and 35 percent. respectively. Reductions in the 

quantity of recoverab e metal resulting from the same change in cut-off 

grade are 154.3 and 365.9 thousand tonnes, respecti vely. At today's copper 

price, this is equivalent to losses of approximately $230 and $550 million. 

Property taxes based on the capital ized val ue of a mineral,P'l'operty 

al so tend to accelerate extraction at earlier stages of the production 

period, thereby reducin-g mine 1 He. Since this type of tax can be thought of 

as a cost of holding mineral reserves, it discourages speculative holding. 

However, 1t al so discourages investment in exploration and development of 

mineral reserves in advance of mining. 

Although property taxation can be considered less preferable than 

1. For detalls about the formulae, see David (1977) pp. 39-43. 
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profit based taxes for the above reason and other poss 1 b 1 e di fficul t 1 es such 

as those 1nvol ved in assess1ng the value of a taxable property, 1t can 

provide the government with a stable and consistent way of raisi~g large 

amounts of revenue. 

Effect of Production Taxes' on Production Level 

Production taxes represent an additional variable co st of operation. If 

levied, mining firms would react in a way to minimize the impact of an 

increased producti.on cost. Each of the three types of production taxes 
" . 

stated earl ier -- unit production, gross proceeds and net proceeds -- have 

sorne common as well as sorne different effects on the mining operation. 

If a production tax i5 based on quantity mined, the tax tends to reduce 

the optimum mining rate, thereby offsetting the additiQnal unit operating 

cost. The effect of production tax on level of production 1s 111ustrated in 

figure 2-2. The mining company earns a profit margin of PC at production 

level Q with an initial level of severance tax. PC' is the new profit margin 

when margi na 1 and average cost curves move ..up to MC' and 'AC'as- a resul t of 

the increase in productjon tax. Q' becomes the new 10wer optimum production 

level assuming the same competitive market conditions and prices for before 

and after thé tax increase. The reduction in the volume of production 

generally results in the exclusion of lower-grade and higher-cost parts of 

the deposit from 9urrent mining operations, thereby restoring short-term 

profitabil ity. Such an exclusion 1s made in expectat10n of better future 

market conditions or cost effective extraction methods. Hence, 1n sorne 

cases, this may extend the life of the reserves rema1~ing in the ground. 

However, a reduction of reserves similar to the case of property tax can 

al so be expected. 
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For the case of a production tax based on val ue of production, the 

burden of taxation also represents add1tional production cost. It may not 

di rectly affect the mining rate, because it is not vol ume-based, but ft will 

demand more cost-effecti ve mining practice to secure the profit margin, 

thereby discriminating against high-cost mining operations. Since low

qua 1 ity ores are generally considered high-cost as well, a val ue-based 

production tax al so has the effect of raising the eut-off grade. 

The higher eut-off grade \1(111 tend to lower the overall 1 evel of 

recovery of the deposit because firstly, marginal ore as well as those parts 

of the deposit which are left in-situ cannot be effectivel y mined due to 

technical difficultfes. Secondly, even if this material ;s redeveloped later 

when economic conditions become favourable, the ultimate recovery will be 

lower than that for primary mining. Thus, this tax fs 5ubject to the 

criticism of causing wastage of va1uable natura1 resources. The de1ay in 

production can al 50 be considered as a burden on the regional economy 

because of the reduced present value of future mineral production. 

A prod.uction tax based on net proceeds has effects similar to those of 

a profit tax system, which is the subject of the fo11owing section. 
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Corporate Income Taxat 10n Based on Profit or Prof1tability 

ln the Mineral industry, profit or profitabllity based taxes are 
general ly used for the purpose of assessing corporate incorne taxes. As 

discussed earl ier, a profit tax does not directly become part of production 

costs. 

The depletion allowance permitted in the calculation of corporate 

income taxes in many countries is a unique provision for non-renewable 

resource industries. This provision may influence management's investment 

decisions somewhat di fferentl y depending on which method is appl icable, i.e. 

percentage depletion or earned depletion. Earned depletion May encourage 

specifie capital expenses such as exploration and development expenditures 

which create or "earn" allowable deductions. Alternatively, percentage 

depletion is based on revenue or income after deduction of depreciation and 

other miscelaneous al 1owances. In any case, as many ana,lysts have reflected 

(Church 1981, p. 81), depletion is akin to a negative production tax, or 

subsidy on output, in the manner in which ft reduces the income tax burden. 

Thus, the economic effect, if any, is to encourage current production as 

opposed to production tax. If a progressive tax rate is structured to 

capture higher marginal profits, it could eventually raise the eut-off grade 

and result in a loss of low-grade reserves in the long-term. In the short-

run, though, corporate income taxes have l ittle or no effect on the behavior 

of the minfng company with repect to grade control and recovery of ore 

reserves. Hence, ft is considered preferable to other types of mfneral 

taxes, although it usually invol ves more complexity in the definition of 

operating costs and allowable deductions. 

The deductfon of expenditures for the purpose of determining taxable 

1 ncome effecti vely reduce the after-tax cost of these expendi tures. For 
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i ns ta nce, t he di rect deduct 1 on of opera t 1 ng cos ts from tota 1 revenue 1 eads 

to the fol low1ng relat10nsh1p between before- and after-tax operat1ng costs 

(BTOC and ATOC, respectively): 

ATOC = BTOC (1 - effect ive income tax rate) 

Allowances for capital expenditures al so reduce the cost of capital assets 

to the mining firm according to the fol lowing relationshfp: 

Us;ng straight-line depreciation: 

ATCC = BTCC ( 1 dt(1-1/(1+i )n)/i ) 

where ATCC = after-tax capital cost 
BTCC = before-tax capital cost 

d = straight-line depreciation rate 
t = i ncome tax rate 
i = cost of capital 
n = number of years deprec1 a t ed 

Using declining-balance depreciation: 

ATCC = BTCC ( 1 - dtl (d+i) ) 

where d = decl ining-balance depreciatfon rate 

Thus, tax deductions for capital expenditures can be used as incentives to 

promote exploration and development of mineral resources. thereby 

encouraging capital intensive mineral development. Also, because 

depreciation allowances actually fncreases a ffrm's cash flow. hfgher 

depreci atf on rates will i ncrease cash f10ws 1 n the ea rl y yea rs of project 

1 ife, providing a further incenti ve to investment. 

When based on profitabil ity, a tax system does not reduce the 

profitabfl ity of an operation below a predetermined minimum acceptable level 
\ upon which the fi rm and the govennent ha ve agreed. Therefore. thfs can be a 

most efficient and attractive taxation instrument for those who own marginal 
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ore reserves. However. a prof1 tabf11 ty tax fa 11 s to gua rantee a stab le 

sou rce of go vern7ent re venue. and 1 ts actua' a pp l i ca t ion 15 usua H y 

c om p 1 f c a te d. At pre sen t, Sou t h A f r i caf sin fa ct the 0 n 1 y na t ion th a t 

applies this fonn of taxation. 

This chapter has briefly described various tax regimes, focusing on 

their effects upon production decisions and general economic conditions of 
- , 

mining enterprises. Many other factors also affect these decisions in 

conjunction with particular taxation systems. Among these are type and size 

of deposft. grade distrfbutrions_~fthin the orebody, inflation, commodity 

market fl uctuations, and exchange rates. Sorne of these factors are di scu5sed 

in the next chapter. 

) 

t 
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CHAPTE~ 3 

ASSESSING THE ECONOMIC EFFECTS OF TAXATION 
"i 

3 .1. GENERAL APPROACH 

The methoddlogy adopted in this study is based on two fundamental 

principles. Firstly, in order to analyze the effects of taxation systems, 

deposit conditions should be held constant. Secondly, to understand and 

explain Canada's competitive position in the area of mineral taxation, 

fore; gn taxation systems as well as the Canadian system must be appl ied to 

these constant base case conditions. This isolates the taxation effects out 

of ~arious other factors that would affect mineral development 
. 

(lpportunities. Thus, all economic, locational and environmental factors are 

cons;dered to be constant and independent of the taxation regimes under 

study. 

Three hypothetical metal mines are,assumed for evaluation purposes: a 

small-scale gold mine, a medium-scelle lead and zinc mine, and a lar,ge-scàle 

copper and molybdenum mine. These models are considered in order to ana1yze 

the tax effects on the combination of scale of operation and deposit type. 

Thus, project lives vary directly with the scale of operation, from a short 

lite for the small-scale mine up to a long life for the large-sca1e mine. 

These lives represent the combined length of preproduction and production 

periods for the hypothetica1 mines to be evaluated. Al1 money values are 

expressed in constant" 1985 Canadian dol l ars, and various estfmates used in 
9 

the study are based on market outlook conditions of 1985. 

For purposes of eva 1 uating the g01 d, 1 ead-zinc, and copper-mol ybdenum 

mine development opportunities, the following estimates and assumpt10ns are 

requf red: 
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Depos 1 t type, tonnage, grade and ot her re 1 e vant geo log i ca 1 

fnfonnatfon; 

Appropriate mi ne development method; 
""' 

Revenue and cost estimates for the hypotheti ca 1 mine development 

cases; 
~ 

Exchange rates; 

Weighted ~ge cost-Oof-capital discount and hurdle rates from 

governmentr'nd mining fir.m points of view; 

#General rate of inflation to correctly assess tax all owances and 

payments. 

Specifie descriptions of the representative mineral projects and other 

relevant economic factors, as wel 1 as before-tax economic èvaluation results 

are gi ven in chapter 4. 

To allow the analysis of the economic effects resulting from the 

individual tax regimes, th~ representati ve mineral projects are eval uated 

under the taxation sys1;.ems of: 

Foùr provi nces in Canada: 

Four states in the U.S.At'": 

Quebec, Ontario, British Columbia, 

and Nova Scoti a; 

Arizona, Colorado, Montana, and 

Nevada; 

Three states fn Australia: Queensland, Western Australfa, an9 

South Austral fa; 

Brazil ; 

South Afrfca. 

The study consfders actual taxation systems exfsting in January 1985 • 

As ~tated above, all other locational and environmental aspects are 

cons1dered constant for all tax regimes analyzed in th1s study. Thus, it is 

o 
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as if for-eign taxation systems were borrowed and applied tO"the deposfts 

10cated in Canada. The most important features of the taxation systems are 

desc ri bed in cha pter 5, whil e more deta il ed i n<forma t i on ~ay be found in the 

a ppendi ces. 

For base case conditions, ft is also assumed that taxation is imposed 

on an individual project basis. This reflects the tax posftion of the 

organization contemplating mineral development. Taxation on dn fnd1vidual 

project basis only al10ws deductions from the income resulting from the sale 

of the mineral product(s) generated by the project itself. Thus, ft is 

assumed that the mining company concerned has no other ex1st1ng source of 

taxable 'income. 

Taxation on an integrated company basis, in which a so-cal Ted flow-
. - ' 

through allowance applies within the entire corporate structure, is 
~ 

considered as a variant. in th1s case, the minfng company 1s assumed to 

have income from other operations. TtHls, write-offs may be taken agafnst 

this incame stream as rapidly as the tax system allows. The tax credfts 

real ized an an 'integrated company basis will, therefore, be mere immediate 

than on an individual project basis. The benefits of this basis of taxation 

ta the mining company are ai so C'Onsidered. 

To measure the incidence of a particular tax system, tatal tax payments 

as wel1 as effecti ve tax rate arè determined. Effects on project economics 
" 

are shown mainly with the net present value and rate of return criteria. 

Having'developed an understanding of before-tax econamic characteris

tics and ta~ati on effects on the representat ive cases, the impact Qf other 

variables, sucn as. revenue and inflation, are examined thraugh sens1tiv1ty 

analysis. The rev~ variant considered here represents the combfned effect 

of variations in metal priee, exchange rate and production costs. 
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The following section deffnes several important terms and outl ines the 

econom1c criteria used throughout the study. 

3.2. EVALUATION CRITERIA 

A comparative study of a mineral industry's compet~tive position with ( 

respect to taxation effects mainly concerns level of taxation. Therefore, 

this study focuses on measuring the incidence of each taxation system 

con s ide r e don the r e pre sen t a t 1 v ego l d, l e a d - z i n c, and c 0 p p e r - rn 0 l Y b den um 

projects and assessing tbeir impact on after-tax project economics. By doing 

so, 1t 1s possible to compare the tax impacts and then, accordingly, each 

jur1sdiction's competitive position with respect to the promotion of 

1nvestment opportunities necessary for mineral sector growth and 

development. The comparison is based on jthe premise that higher levels of 

.-taxes are less" attractive to private investors. Hence, other factors being 

equal among the jurisdictions compared, higher taxes would discourage their 

willingness to invèst in that jurisdiction. However, that does not 
, 

necessarily mean that the higher tax level will actually reduce the future 

1 evel of mineral investment, nor that the 1 evel of taxation is the rnost 

cruéial aspect of investment decisions. Obviously, investment decisions are 

affected by numerous other non-tax related factors. 

The main concern of the study in the assessment of tax level is not to 

verity the tax system's abfl ity to rai se funds, but to assess the effect of 

various tax incentives which exist in the system, and provide a better 

understanding about the possible contribution of those incenti ves to overall 

inve\stment attract i veness. The rest of this sect ion describes sorne important 

concepts in investment analysis which are adopted for the study. 
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Cash Flow 

Any business activity normally embodies continuous disbursements and 

receipts of funds for ~arious el ements of benefi ts and costs. These may be 

portrayed as fund waves flowing in and out. Fund inflows may incl~de sales 
, 

revenues, royalties received, income from the sale of capital assets, fees 

and charges received, and recovery of working capital. Fund outflows may . 
include exploration expenditures, capital costs, operating costs, royalty 

and tax payments. Cas h flow (CF) ; s the di fference between the fund i nfl ows 

and outflows for a specified time period. 

A widely accepted concept in investment analysis is that the value of a 

project shoul d be based on i ts future monetary benefits, and that monetary 

benefits be measured as net cash flows and not as profit or incorlre. Thus, , 
the economic outcome of an investment al ternati ve is determined from the 

actual cash benefits and costs anUcipated, if the alternative is undertaken. 

Non-cash allowances such as depreciation, depletion or deferred taxes, may 

enter into accounting statements or the asse1ment of actual tax payments, 

but the y are n 0 t cas h val u e san d s hou 1 d n 0 t b e i n c 1 u d e d i n cas h f 1 ow 

analysis. Furthermore, the term 'eco.nomic evaluation' appl ied in this study 

does not intend to include financial analysis, which generally refers to the 

raising of funds for proposed investments, nor does it involve intangible 

factors that would affect management decisions. 

Cash flow for a standard unit time period typically one year -- fs 

determined by summing the net cash benefits and costs that occur durfng that 

periode This cash flow is then idèntiffed to one speciffc point in time 
\ 

which represents the economic outcome for the period. In thfs study, the end 

of the year 1s used as the specifie point of time in question. This fs 

referred to as the 'end-of-year' convention -- a c~nventfon viewed as 
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f1nanc1ally conservative. This y1elds a number of cash flows that 

corresppnds to the combined preproduction and production periods of the mine 

aeveloprnent case. As such, the economic outcome of a mineral inve:,tment 

opportunity is in1tial1y portrayed by the antic1pated time distribution of 

cash flows over its projected future l He. The establishment of this cash 

flow distribution enables the computation of various economic criteria. The 
..J 

cash flow associated with a particular time period is typical ly calculated 

by: .,.. 

CF = Revenue - (Qperating costs + Tax payments + Capital expenditures) 

This study uses cash flows estimated on a yearly basis. Thus, annual 

revenues and di sbursements mus t be determi ned. 

Cash flow differs from net incorne. After-tax' cash flow is calculata:t 

by either subtracting cash expenditures, including taxes, from the revenue 

gi ven on an Income Statement, or by add'ing the non-cash deductions back to 

net after-tax income. Figure 3-1 depicts a typical format used to determine 

-----clnnua l cash f10w. 

Most minera 1 projects requ ire a preproduct i on peri od duri ng whi ch t ime 

no revenues are generated but major capita l expenditures for construction 

and preparat!ion of pl ant and equipment are incurred. This acts as a 

defer",ent p'eriod for various tax a110wances and other financial costs. 
-..-' 

Because of the time value of money, the length of this period greatly 

affects the economic viabi11ty of a project. Therefore, the correct 

estimation of the length of the preproduction period is important. For 

mineral projects, 1t is unusua1 for this period to be less than one year, 

and for 1 arge projects i t can easi 1 y reach fi ve or more years. 
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FIGURE 3-1 

TYPICAL FORMAT FOR CALCULATING ANNUAL CASH FLOW 

Gross revenue from operations 
- Operat1ng costs 
= OPERATING PROFITS 

Interest payments on outstand1ng loan(s) 
- Depreciation 
- Deferred exploration expend1tures 
- Deferred preproduction development expend1tures 
- Deplet10n 
- Net taxable loss carried forward 
= TAxABLE 1 NCOME 

- Federal incorne taxes 
- Provincial and local taxes 
= NET INCOME AFTER TAxES 

+ Depreciation 
+ Deferred e xpl ora t ion expenditures 
+ Deferred preproduction developmem: expenditures 
+ Depletion 
+ Net taxabl e loss carried forward 
= NET CASH FLOW FROM OPERATIONS 

- Exploration costs 
- Development costs 
- Plant and e§uipment costs 
= NET CASH FLW BEFORE DEBI REPAYMENT 

- Principal repayment(s) 
= CASH FLOW 
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D1scounted Cash Flow 
• 

A discounted cash flow (DeF) 1s the value of an expected future cash 

flow brought back to the present. The method used to br1ng a future cash 

flow to the present 1s called discounting. Oiscounting takes the earning 

power of money into account. It removes trom the future value the compounded 

interest which would accrue on an initial 1nvestmen_t during the period 

between the present and the future date in question. An interest rate is 

used to represent the time value of money and the initial investment is 

equivalent to the present value of the future cash flow. The formulé! !.!sed to 

discount an individual cash flow associated with a project is: 

where Pj = discounted cash flow 

CF j = cash flow in year j 

= di scount rate 
• 

This method is widely used for investment analysis. It is based on the 

rational that it reflects the time value of money, and that it yields 
1 today's equ1 V) lent of future monetary va lues. Howe ver, di scount i-flg does not 

-
represent an adjustment fnr 'l~flation nor for risk, two factors which should 

be considered independently. Jldjustment for inflation may be combined with 

discounting by way of a joint interest rate. 

Economie Evaluation Criteria 

For the actual assessment of the overall econom1c attracti veness of 

investment opportunities, the cash outflows and inflows associated with the 
~ 

potential ventures must be compared and, for this, their relationship 
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expressed with some meaningful criteria of profitabi 1 ity. 

Am 0 n 9 the n ume r 0 u s cri ter ia cite d i n fin a ne i a 1 1 1t e rat ure, the m 0 s t 

common are shown in figue 3-2. There is general agreement, however, that 

only those criteria embracing the Ume value of money are val id. 

Accordingly, only the net present val ue and rate of return methods are 

discussed here. The rule for accepting a project in each case is based on 

the premise that a company woul~ be better-off financ1ally by accepting the 

project than it would be if the project were rejected. 

(1) Net Present Value 

In this method, the al gebraic sum of the present val ues of all cash 

outflows and inflows is calculated using a given discount rate, usually the 

cost of capital or minimum acceptable return on 1nvestment. Thus, net 

present value (NPV) 1s the difference between the discounted positive cash 

flows and the discounted investment. The resulting value varieswith the 

discount rate used. ~lClthema'ticallY, the net present value can be expressed 

as follows: 

n 
NPV = l: (CF jI(l+i)J ) 

j=O 

whe re j = 0, 1, •.. , n 
n = projec t l i fe 

As mentioned above, the method requires the specification of the 

discount rate that properly represents the time value of money to the 

investor. The cost of capital is the weighted average cost of different 

sources of funds common equity, long-term debt, and retained earnings. 

The cost of each of these sources depends on different factors. This cost 

of ca pi ta 1 rate represents. t.h! break-even return on i nves tment, and under 
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FIGURE 3-2 

MEASURES OF PROFITA8ILITY USEO FOR INVESTMENT ANALYSIS 

Profitabfl ity Measures Rule for Accepting 
an Investment Venture 

- OISCOUNTED -

1. Net Present Value! (NPV) 

2. Internal Rate of Return (IRR) 
(also known as OCF-ROI) 

3. Present Value Ratio (PVR) 

A positive NPV 

An IRR greater than 
company's cost of capital 

A positive PVR 

- NON-DISCOUNTED -

4. Payback Period (PbP) PbP no greater than 
~ company' s maximum 

acceptable per;od 

5. Return on Investment (ROI or CR)2 ROI (CR) above ·company's 
minimum acceptable rate 

1. Known ta appraisers as the Inwood Method.This general method 
inc1 udes two specia 1 i zed fa nnu 1 ations used for mi ning: 0\ 

Hosko 1 d and Morki 11. 

2. Capitalization rate (CR) is a synonymous tenn used in real 
estate appra1sal. 

Adapted from Sche~ck (1985) p. 80 
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normal c1rcumstances, the minimum acceptable return for a-n 1nvestment 

opportunity. The 1nvestment proposal 15 considered favourably if the net 

present value 1s greater than zero, and is rejected if it 1s negative. 

Si nce the net present val ue de pends on the c hosen d 1 scount ra te, ~ 

t " importance of using an approprit'!te rate is evident. In fact, the cost of 

capital plays an important role in discounted cash flow methods. In the NPV 
~ 

method, it is considered when choosing the discount rate; alternat1vëly, in 

the rate-of-return method, which is described below, it 1s used as a base of 

comparison for the calculated rate of return. Therefore, whether the 

project can be considered profitable depends largely on the cost of capital 

assumption. 

Because the net present va lue i s the di fference between the benef1 ts 

accrued from mineral production and the costs incurred to generate these) 

benefits, the before-tax net present value of a mineral project can be 

regarded as the net value of developing a natural resource to society as a 

whole. As Mackenzie and Bilodeau (1979) state, this net value may also be 
.. 

called surplus value, economic rent or wealth created. -
Earlier this century, special types of net present value formulations 

were developed for use in mining valuations. The most notable of these 1s 

the Hoskold method (see Parks 1957, p. 193), infrequently used today except 

for a few special instances where its use is still favoured by legal 

requirements or tradition, as in the case of the Arizona property taxe 

(2) Rate of Return 

The rate-of-return (ROR) method also uti1izes the t1me value concept 

but does not require the choice of a discount rate. The procedure to 
• 

calculate ROR is to find the discount rate (r},that renders the present 

value of positive cash flows generated by the project equal to the present 
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value of the 1nvestments. In economic terms, the rate of return 1s the 

average rate of interest earned by the unrecovered balance of an fnvestment 

over the 1 i fe of the project. That i s, the NPV of the project computed with 

that rate as discount rate yie1 ds a val ue of zero. Thus, the rate of retum 

represents the h1ghest cost of capital which cou1d be incurred to raise 

funds for an investrent opportunity, without suffering ,economic 1055. The 

investor can use thi s yiel d to compare one parti cul ar i nvestment opportunity , 
against other competing opportunities having equa1 inveStments and lives. 

The rate of return can be stated mathematica11y as: 

n 
NPV = l (C F j / (1 +r)j = a 

j=Q 

where CF j = cash flow in year j 

n = life of project in years 
r = rate of return 

If a minimum acceptable return has been set as hurdle rate, investments 

with a rate of return above the minimum 1 eve1 are acceptab1 e. 

From a mathematica1 point of view, the ROR may have as many real roots 

as there are changes of si~~ in the cash f10w distribution. Thus, there can 

be more than one rate of return for an investment opportunity. No such 

problems are created with conventional investments in which a series of 

negative cash f10ws, representing the investment period, is fol10wed Iby a 

series of positive cash flows, representing the production period. An 

unconventional investment 1s one for which the cash flow schedule invo1ves 

more than one sign change between positi ve CF-sequences and" negati ve CF

sequences. The pattern of negative and positive cash flows in a distribution 

can affect the useful ness of the various measures of profitabil ity used in 
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i nvestment ana lys i s, and unconventi ona l i nvestments can create prob 1 ems for 

the analyst trying to compare one project to another. 

Mining is a typical example of an industrial activity which 1s likely 

to produce cash flow schedules with more than one change of s1gn. A min1ng 

project may in fact yield periods of negative cash flows with1n the 

production period, a period during which positive cash flows are normally 

expected. This may be caused by the extraction of a poor part of the 

deposit, the operation of the mine during periods of adverse market 

conditions, the development of a new part of the deposit requir1ng-high 

capital outlays, or the costly rehabil itation of the environment destroyed 

by mining activities. However, this is not the case in this study, in which 

cash outlays only occur during the preproduction period. 

Figure 3-3 shows the net p:~ent value profile in relation to the rate 
/' 

of return for a simple time,d~Jtribution of cash flows. 

Effective Tax Rate 

The level of mining taxation measures the overall tax burden levied by 

the government in rel ation to the project's abi lit Y to pay taxes. A 

government may have establ ished the tax rate structure in view of provisions 

for cost deductions, capital recovery, depletion and tax credits, with the 

objective of collecting the necessary amounts of tax revenues. 

However, from the mining company's point of view, ft is the overall 

burden and the impact of this burden on project economics which is most 

important. The overall burden of a taxation system may be measured by the 

effective tax rate. This rate represents the magnitude of taxes borne by the 

mining, project. The incidence of taxation may bé further measured by the"~ 

goverments' share of the before-tax value of the project_ In th1s study, 
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- FIGURE -3-3 ' 

RATE OF RETURN IN RELATION TO NET PRESENT VALUE 

.~ 

A Simple Cash Flow Schedule 

End of Year 1 2 3 4 5 

Cash Flow -$12000 5000 4500 4000 8000 
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before-tax net present value represents the value of t~e project since it 1s 

the gross amount that can be generated from the devel Opm~;lt of the depOSit.\ 

Thus, the reduction in the project's net present value after apply1ng 
) 

taxation represents in fact the share going to various 1eve1s of government. 

The effect ive tax rate i s determi ned by: \ 

Effective tax rate = 1 - (After-tax NPV)/(Before-tax NPV) 

Generally, a comparison of the economics of different minfng projects 

based on effective tax rates of this kind ;s not poss1b1e because effective 

tax rates vary with the sca1e of the project, typè-of minera1, and size of 

the min;ng firme But given the conditions adopted in th1s study -- constant 

geo1ogica1 and environmental conditions -- it becomes quite meaningfu1 to 

compare the rel ati ve burden of the taxation ~s;.ems w1th effect1 ve tax -. "~ ,/ 

rates. \ 

However. the effec~v~\ax rate cannot be regarded as an fnd1cator of 

the extent to which the tax system actual ly influences the return on minera1 

investment. For that purpose, it is rather convenient to compare before- and 

after-tax rates of return of the project. 

The effective tax rate calculated for a particular project wfl1 vary 

depending on the discount rate which is employeed to compute the net present 

value. Since the representative cases used in the study invo1 ve capital 

out1ays at the early stage of their lives fol 10wed by an anticipated stream 

of cash i nfl ows, hi gher discount rates wi 11 tend to reduce the present 

values of positive cash flows more severe1y when taxation is applied on a 
\V project basis. Thus, this has the effect of raising the effective tax rate. 

It is a1so obvious that effective tax ràtes assessed under d1fferent 

tax considerations will vary. These variations 1n effective tax rate among 
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systems prov1de th~ basis for expla1ning different v1ews of government 

toward the mineral 1ndU'strY',in terms of its rela~ive importance in the 

national econolTlY, as a source of government revenues, and w1th respect to 

mineral developnJent fncentives. 

3.3. STAGES OF ANALYSIS 

The basic evaluation elements covered so far are combined iw several 

wa ys f n 0 r der toc arr y ~~t < the r e qui r e d s ta 9 e s 0 f e val ua t ion and a n a 1 ys i s 

descri bed be 1 ow. \ 

Before-tax Economic Conditions / 
/ 

1 n c~ter 4. genera l economi c condit i ons and deposit-specific 

characteristics are developed and initially applied to est1mate revenues, 

capital costs and operating costs fo~.the representative gold. lead-zinc and 
1 

copper-mol ybdenum mine dev~l opment "projects. For each project, -the 

distribution of before-tax cash flows 1s derived in constant dollars by 

aggregatin~ the estimated revenue, capital cost, and operating cost figures. 

This distribution is then used for assessing the project's net present value 

and rate of return. 

After-tax Economie Conditions 

The before-tax estimates for the representative mining projects are 

then used for evaluation and analysis of taxation effects. Thus, 'the 

taxation systems existing in Canada, Australia, Brazfl. South Africa and the 

U.S. are applied in turn to the standardized conditions. The elimination of 

locat1onal and other env1ronmental d1fferences which would affect before-tax 
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conditf.ons allows the isolation of tax effects.· 

In each country, the correspond1ng taxation system 15 app11ed on a 
~ 

project basis to the standard estimates to derive an after-tax cash flow 

distribution. The economic criteria assessed for after-tax economic 

conditi ons are: a fter-tax net presen,t va 1 ue~ a fter-ta x rate of return; tota 1 

tax payments; and effecti ve tax rate. Resul ts from the integrated company 

bas;s of taxation are also considered in this stage of the analysis • 

Tax Payment Components 

Tax components result from taxation by more than one level -of 

government or from different categories of mineral taxes 1 evied w1thfn a . 
jurisdictfon's fntegrated taxa,tion system. These are expressed as 

'. 
proportions of total tax payments dfscounted at a 3 percent riskless rate. 

This riskless discount rate is used for the evaluation of tax revenues from 

the governmentls viewpoint. Since the govern'!1ent only coll ects taxes. it 

does not share the risks associated with the inv.estment opportun1ty from 

which ft de~ives its revenues.! 

Ti~e Profile of Tax payments 

In addition. to the level and components of taxes. the pattern in the , 

time distribution of tax payments 1'5 examined. This enables a better 
, 

understanding ofl the relation between the various tax structures embod1ed fn-
1 

1. It could bf:! tirgued that government has gi~~n tax jncentives td m1n1ng and 
it has suppo-rted the allocation of resource té minfng. away from econom1c 
act1v1ty elsewhere and, to thi5 extent, the government does share r1sk in 
min1ng. However, in this study, the government's role 15 vfewed as that of a 
tax collector. 1his is a v1ew identfcal to that appl fed in the study by 
Mac kenz1 e and B 11 odeau (l97~,' p.63). 
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the tax regimes and the level s of taxation. 

Impact of Variations in Est1mates .. 

The effects of factors such as inflation rate and revenue leveyre 

examined together with taxation effects. Once again. in each ca,{;, the 

after-tax time distribution of cash flows i5 assessed. Net present value and 
:? 

rate of return criteria are~to measure the overall impact of such 

factors on the mine development opportunities. 

'. 
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CHAPTER 4 

FORMULATION OF REPRESENTATIVE MINE DEVELOPMENT CASES 

4.1. GENERAL CONSIDERATIONS 

J , 

The f 0 rm u lat ion 0 f a mJ.ri è d e v e l 0 pm e n t m 0 d e l for e x a m 1 n i n 9 t a x a t 1 0 n 
/1/ 

effects involves a comple-x process. Even if economic and po11t1cal risks 

need not to be considered for the type of analysis carried out in this 

study, many factors which characterize the quantitative and qual itat1ve 
.J 

status of the project must be specified before it can be eva1uated. 

Therefore, both deposit-re1ated and general ecenomlc conditions must be 

suffic;ent te carry out the cash f10w analysis usfng the economic eva1uation 

crlter;a described above. 

The deposit-specific factors consist of estfmates of recoverable ore 

reserves, the grade composi tion of the reserves, production cost components, 

and expected long-term price level of the product(s). In order to 1dent1fy 

the productioll costs, the appropriate engineeri ng processes regard; ng min1ng 

and processing methods must be selected in consideration of the geological 

and mineralogical information at hand. 8y integrating these variables into 

revenue and cost estimates, the analysis can proceed further. 

In addition, there are other economic factors such as discount rate, 

inflation, and monetary exchange rates, which are genera11y assumed and then 

applied to all the répresentative cases throughout the evaluation stages of 

the study. This section describes these general economic considerations 

while the case-specifie characteristics are des&ibed in the next section. 

The representative cases are evaluated with reference to economic and 

technological perspectives currently prevai11ng in Canada, and a11 monetary 
• 

values are expressed in constant 1985-Canadian dollars. Inflation i5 an 
\-

43 

) 

•.•• ,.1: 



ineVita,bl e fa~ in the economic study of taxation effects because of i ts 

direct"role in reducing the real 'benefits of tax incentives. This occurs 
. 

when non-indexed tax wrfte-offs are deducted against inflation-affected 

future income. A 5-percent general inflation rate 1s used in the study. 

Hence, to eval uate the real effects of taxation, the actual tax payment 

computations are carried out with inflated values of revenues and costs. 

Cash flows are then expressed in constant doll ars before computation of DCF 

criteria. A real 10 percent discount rate is chosen as the weighted average 

cost of capital. For the purpose of converting monetary tax brackets 
-' 

, 

contained in foreign taxation systems, one Canadian doll ar is considered 

equ1valent ta US $0.80, AUS $1.00 and 0.0968 Brazil1an ORTN units. 

The analysis is first carried out with the assumed expected revenue and 

cost figures. Because revenue and cost estimate components such as commadi ty 

priees, cost of inputs, and exchange and inflation rates are subject to 

considerable variation, ft is important ta perfarm sensitivity analysis to 

examine the effects of changes in these v~ables. Thus, sensitivity 

analysis is cansidered later in the study, in conjunction with the following 

variants: 

Revenues: Level s of gross revenues ranging fram -25 percent ta +25 

percent. This variation in revenue is asssumed to reflect changes 

in any of the parameters which affects the level of operating 

profits. For instance, a rise in commodity priees, a cost saving 

or a reduction in exchange rate will resul t in a positi ve change 

in revenuJ. Alternatively, unfavourable moves in economic and 

operational conditions will result in negative changes. 

Inflation rate: A range from zero percent to 15 percent in 

increments of 5 percent. 
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4.2. CASE SPECIFIC CHARACTERISTICS 

..o.e-scriptions of deposit type and dimensions, as wel1 as assumptions 

regarding revenue and cost elements are given here for each of the three 

representati ve mine development cases. These are formul ated as be1ng 

I~_ representatfve of the mine~al endowment potential in Canada. These 

specifications are prepared with the '1iew of providing the minimum required 

information to establ ish hypothetica1 mine mode1 s wh1ch are cons1dered fixed 

throughout the study. 

Representative Go1d Deposit 

, 
(1) Geol ogy: The deposit 1s assumed to be 1 ocated in a th1ck sequence 

of folded quartzites and slates, with gold occuring in quartz velns. The 

quartz ve;ns exist within elongated chutes and have an "en echelon" 

structure. The size of the ore zone is assumed to have an average thickn.ess 

of 20 metres and a ul ti/llate vertical depth of 50 metres, and extends over a . , 
length of 400 metres. The gold ore ~ontains low concentrations of sulf1des 

including arsenopyrite. The pattern of mineral ization in thi~pe of 

deposit is characteristically varied. Thus, the hypothetical deposlt 

represents a typi ca 1 occurrence 0 f th i s type. 

(2) Ore reserves: 

Assuming a mine recovery factor of 90 percent and dil ution factor of 10 

percent, reco verab 1 e ~re reserves tata 1-: 

650 000 fonnes at 9.00 grams Au per tonne 

(3) Mining method: underground, irregular open stoping 

(4) Mineral Processlng: 

45 

",.~ 



! 

o 

Capac 1 ty: 65 000 tonnes of ore per year 

Process: crushing, grinding, cyanidation, carbon-in-pul p 

adsorption, stripping. e1ectrowinning, and smelting. 

Mi 11 and sme 1 ter recovery factor: 95 percent 

Product specification: impure bull ion (doré) 

(5) Project1ife: 

Preproduction period: 2 years 

Production period: 10 years 

Total project life: 12 years 

(6) Annual revenues: 

Annual revenues are assessed by combining estimates of gold price 

projections, transportation and marketing charges. mine capaciry, grade of 

ore reserve5. and the mil 1 recovery factor. A price of US $350/oz fs 

assumed as the projeeted average gold prfee during the projeet 1 ife. 

Annual revenue during production period: $7 931 000 

(7) Preproduction capital costs: 

Estimated total of $11 199 000, consistfng of: 

Component 

Mine d~ve1opment 

Mine f ant and machi nery 

Mill facilfties 

Power1 i ne, Road, and Hous i ng 

Work1ng capital 
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Proportion 
(%) 

22.2 -

24.5 

32.8 

11.1 

9.4 

100.0 
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(8) Production costs: 

Estimated to total $4 410 000 per year. This resul ts in unit operating 

cost of $64.46 per tonne of o-re. Sustaining capital represents $220 000 per 

year. It is furtJ~r estimated for tax purposes that 82 percent of sustaining 

capital costs are allocated to plant and equipment, and that the remaining 

18 percent is a11 ocated to the mil 1 faci,l Hies. 

Representative lead-Zinc Deposit 

(1) Geo1ogy: The minera1ization occurs as a massive sulfide deposit in 

a thick and compl ex sequence of pi 11 ow and ves1cu1 ar basa 1 ts. Above these 

basement rocks are f1ows, flow breccias, and tuffs, mafn1y of andes1t1c 

compos'ition, over1ain by materia1 consisting of abundant dacftic to 

rhyo1itic, massive and texture1ess f10ws of pyroc1astics. The massive ore 

minera1s of galena-spha1erite are deposited in a steeply. inc11ned 

stratabound layer, and are closely associated with coarse fragm~ta1 
pyroclastics of rhyo1 itic composition. As in many areas of volcanic 

activHy, the deposit is mainly aligned a10ng structural features. 

(2) Ore reserves: The deposft cons; sts of two types of ore reserves 

cl assified according to qua1 ity, which are ex·pressed as category 1 and 2 in 

the following description. A mine recovery factor of 85 percent and dilution 
/\ 

> factor of 15 percent are assumed. 

Category l - Recoverabl e ore: 2 000 000 tonnes 

at 8.42% Pb and 14.59% Zn 
. 

Category 2 - Recoverabl e ore: --5 400 000 tonnes 

at 11.10% Pb and 6.30% Zn 

o (3) Mining method: underground, blasthole stopfng 

47 

• .el..:... •. _ ... è.' 



<. 

-.. ';, 0 
.-,.. 'F' 

,; 

" . ," , 

, .- . " 

(4) Mineral processing: 

Capacity: 500 000 tonnes of ore per year 

Process: crushing, grinding, f10tation, dewatering 

Mi 11 recovery factor: 95 percent (both for 1 ead and zinc) 
~ 

Product specification: lead concentrate (60~) 

zinc concentrate (55~) 

(5) Project 1ife: ~ 

Preproduction period: 4 years 

Production period - reserve category 1: 4 years 

reserve category 2: 10.8 years 

Total project lite: 18.8 years 

(6) Annua 1 revenues: 

Considering mine development conditions in Canada, and the assumed 

cap a c 1t y, r e c 0 ver a b 1 e 0 r e r e s e r v e 9 rad e san d mil 1re C 0 ver y fa c t 0 r s, the 

fol10wfng annua1 revenues are calculated. These values are designed to yie1d 

margfna11y prof~table after-tax economic results for this medium-size 

representatf ve mine • • 
Annua 1 revenue: $60 000 000 for product i on yea rs 1 to 4 

$42 500 000 for production years 5 to 18 

$34 000 000 for the 1ast production year 

(7) Preproduction capital costs: 

Estfmated total of $90 500 000, consisting of: 
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Component 

Mine development 

Mi ne pl ant and machi nery 

Mill facilities 

Powerl ine, Road, and Housing 

Working capita l 

Total 

(8) Production costs: 

Proport 1 on 
(1 ) 

19.8 

12.2 

40.9 

17.7 

9.4 

100.0 

Operating costs are assumed to be $50 per tonne of ore, cons1sting of 

$30 mining costs, $10 mi 11 ing costs and $10 overheads. Total annual 

operating costs are estimated at $25 000 000. Sustaining capital costs 

represent $1 800 000 per year, of which 77.8 percent are allocated to plant 

and equipment, and 22.2 percent to mi 11 faci l Hies. 

Representative Copper-Molybdenum DeposH 

(1) Geology: This hypothetical project rEu>resents a large scale 

po r p h Y r Y t Y P e d e po s it con sis tin 9 0 f 1 0 w 9 rad e c 0 p p e r - mol yb den um 

mineral izatfon with trace amounts of gol d and si l ver. It is assumed to be 

located in the western Cordi'l era of Canada. The orebody occurs in a 

highl Y fractured and faul ted area within a quartz diorite 1 ntrus ive. The ore 

minerals, consisting of chalcopyrite, molybdenite and argentite, ex1st as 

fillings in the fractures and faults. The deposit is about 300 metres thick. 

It shows typical copper sul fide enrichment-zoning, with grades in the upper 

zones slightly higher than in the lower zones of the deposit. Because the 

primary m;nerals of copper and mo1ybdenum are very low in grade. sllver and 

gol d are of great importance for the profitab1 e extraction of this deposit. 

49 



Oepos1ts siml1ar to this <>-ne are found in British Columbia. For example, 

Horrison, Island Copper, and Brenda Mines are of tl1is type. 

~ 

(2) Ore reserves: Recoverable 'reserves are classified into two 

categories based on grade. A mine recovery factor of 100 percent and an 

internal di l ution of 5 percent are assumed. The reserve categories are as 

foll ows: 

, 
\ 
\ 

Ca t e go r y 1 - Re c 0 ver a b 1 e 0 r e : 55 a a a 000 ton n e s a ta. 4 % Cu, 

0.1 % Mo, and 1.5 grams Ag and 0.1 gram Au per tonne 

Category 2 - Recoverabl e ore: 170 000 000 tonnes at 0.3% Cu, 

0.065% Mo, and' 1.2 grams Ag and 0.07 gram Au per 

tonne 

(3) Mining method: open pit 

(4) Mineral processing: 

\ 

Capacity: la 000 000 tonnes of ore per year 

Process: crushing, grinding, flotation (Cu, Mo) and dewatering 

Mi 11 recovery factor: 

Product specification: 

.\ 

copper -- 88 percent 

mo l ybdenum - - 82 pe rcen t 

silverand gold -- 60 percent 

copper concentra te (25%), mo l ybdenum 

concentrate (45% Mo), gold and sil ver are 

recovered in the copper concentrate 

(5) Project life: 

Preproduct 1 on peri ad: 2 yea rs 

Production period - reserve category 1: 5.5 years 

reserve category 2: 17 years 

Total project life: 24.5 years 
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(6) Annua l revenues: 

Considering mine development conditions in Canada. the assumed 

capacity. recoverable ore reserve grades, and mill recovery factors, the 

following annual revenues are calculated. These values are designed to yield 

moderately profitable after-tax economic results for th1s large-scale 

representative mine. 

Annual revenue: $155 000 000 for production years 1 to 5 

$127 500 000 for product i on year 6 

$100 000 000 for product i on years 7 to 22 

$50 000 000 for the l ast product ion yea r 

(7) Preproduction capital costs: 

Estimated total of $262 500 000, consisffig of: 

Component 

Mine developrnent 

Mi~e plant and m~chinery 

Mi 11 facil Hies 

Powerline, Road, and Housing 

Working capital 

Total 

(8) Production costs: 

Proportion 
(';) 

6.1 

13.7 

45.0 

29.7 

5.5 

100.0 

Estimated to total $63 500 000 per year, wfth a unit operating cost of 

$5.80 per tonne and sust~ining capita l cost of $5 500 000 per year. It 15 

assumed that 78.2 percent of sustaining capital costs are allocated to plant 

and equ1prnent, and that 21.8 perc9nt are allocated to the mi 11 fac1 1 Hies. 

For al 1 three representative cases, ft is assumed that working capital 

is required in the final preproduêt1on year. but that other capital costs 
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are spread evenly over the devef'opment periode 

4.3. BEFORE-TAX ECONOMIC INDICATORS 

The foregoing general economic conditions, as well as revenue and cost 

figures which were estimated by using the case-specifie characteristics, are 

combined to assess before-tax economic conditions. The results given in 

table 4-1 reflect the study's objective in formulating the representative 

mi ne de ve 1 opment cases. That i s, the hypothet i ca l go l d pro,ëect represents a 

small profitable mine, the lead-zinc project represents a medium size 

marginal l y economic operation and the coppe"r-molybdenum project represents a 

large-scale, low-grade, and yet profitable operation under the Canadian 

/ 
mi nera l taxat i on system. 

Representat ive 
Case 

GOLO PROJECT 
\ 

LEAO-ZINC PROJECT 

COPPER-MOLYBDENUM 
PROJECT 

TABLE 4-1 

BEFORE-TAX ANALYSIS RESULTS 

Rate 
of Return 

(1) 

25.1 

19.4 

25.4 

52 

Total 
Cash Flow 
($ million) 

24.6 

209.7 

860.9 

Net Pr.esen t Val ue 
discounted at 10~ 

($ mi 11 ion) 

8.3 

45.7 

216.1 
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The rates of return shown in this table indicate that the three 

representati ve mine development cases are profitable on a before-tax basis. 

However, as shown in chapter 6,' taxation of these operations under Canadian 

provincial systems reduce these rates of return to values ranging from 15.8 

to 18.9 percent for the gol d project, 11.4 to 13.6 percent for the lead-zinc 

project, and 14.0 to 17.3 percent for the copper-mo 1 ybdenum project. Hence, 

the 1 ead-zinc project becomes marginal1y economic, while the other ho 

remain profitable on an after-tax basis. 
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CHAPTER 5 

GENERAL DESCRIPTION OF SELECTED TAXATIO'N'SYSTEMS 

5.1. TAX REGIMES AND TAXATION MODEl 

The direct effects of taxation on the representative gold, le'ild-zinc, 
. i 

and copper-molybdenum projects are eval uated in this study, based on the 

estimates discussed in the previous chapter. Thus, taxation systems existing 

in Austral ia. Braz; l, Canada, the United States, and South Africa at the 

beginning of 19B5 are imposed to measure tbe after-tax incentive for 

investrnent as well as the 1 evel', structure and incidence of tax payments. 

These fhe countrles have been se1ected because their taxation systems 
. , 

incorporate rnost of the types of fiscal instrumen~ that are genera1ly 

appl icable to mineral projects. These countries are al so major mineral 

producers on a world scale. 

In addition to the federal t;tX systems of these nations, systems of 

states or provinces must al so be considered. The states and provinces 

selecte<l fOr this' purpose are: Queensland, Western Austral ia and South .... 
Austral ia in ·Austral iai Quebec, Ontario, Nova Scotia and British Columbia in 

Canada; and Arizona, Colorado, Montana and Nevada in the United States. 

In applying provisions of each taxation system, the individual project 

basis' of taxation 1s assumed. The integrated company tax base is considered 

as a variant with exceptions for sorne cases whfch will be speci fi ed 1 ater. 

Regulat!ons and provisions of individual taxation systems have been 

'Incorporated '1 nto computer; zed mode 1 s wh-i ch are used for deri v i ng actua 1 
, ~ 

cash flow schedul es and econom1 c fndi cators '1 n acco,rdance with tax 

calculat'lon formats. The models have been bu'll,t us1ng a commercial 

1ntegrated spreadsheet software called Lotus 1-2-3 dev'eloped for 'personal 
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computers. These mode1s consist of ten separate worksheets. each 

accomodating one of fhe taxation sy.stems on either a project or an 

integrated company basis of taxation. When loaded, the largest of the 

mode1s, 1.e., the Canadian Mineral Taxation Madel which embodies a federal 

_/ as well as four provincial regimes. uses up to 470 k-bytes of working 

memory. Th~ sma llest model uses about 190 k-bytes of memory. Thus, for 

~ running these models e,ffecbivel y along with the software's system program, a 

" fu 11 640 k-bytes 9f memory i s deSoi rab" e .. 

The taxation systems of the ffve countries considered in the studyare 

out 1 f ne d i n t ne fol. 1 0 win 9 sec t ion. Mor e de ta ils 0 n the reg u 1 a t ion sand 
-

) assumptions are provided in the appendices. 

5.2. DESCRIPTION OF. TAXATION SYSTEMS 

Canadian Mineral Taxation 

The Canadi'an taxation system is a re1ati vely complex tax reg1me. This 
" 

is pârtly because of the fact that frequent and profound changes to the 

taxation of the mineral industry have been implemented 'by the federal and . 
provincial governments. These changes have been made in conjunctfon with 

major reforms of mineral taxation legislation during the early 1970's and 

'the subsequent ref.1 ni ng of the Jew systems through t<? ,the 1980' s (Pd ce 

Waterhouse, 1983). Despite the compl ex i ty in vo lved in fts en forcement , thi s 

system offers fairly generous incentives to the mining 1ndustry through 
• « 

various tax prov 1 sions. 

The Canad1an min1ng fndustry is currently subJ,ect to three kfnds of 

mineral taxation: the federa' corporate income tax, the provincial corporate . . 
.-

income tax, and the provincial minfng ta x .. (or royalty). The federa' 
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corporate income tax is lev1ed at a rate of 36 percent of the taxable income 

remaining after subtrat!lt1on of all production costs and allowable deductions 

fram the company·s revenue. A provincial corporate income tax 1,5 lev1ed on 

the same tax base at a rate ranging from 5.5 to 16 percent, depending on the ~ 

prov1,nce in wh1ch the mine operates. In addition, each province or territory 

imposes a min1ng.tax or mineral royalty, levied on the taxable 1nc'ome 

detenn1ned according to its own particular rules. Provincial mining taxes 

and royalties art generally intended to be levied on profits derived from 

m1n1ng operations before the further processing stage. 

The current Canadian taxation system incorporates generous provisions 

towards its resource sector, particularly the min1ng industry. In the 1 

context of federal and provincial in,corne taxation, various special 

deductions are granted: rapid recovery of exploration and development 

expenditures, deplet10n allowance and resource allowance. The investment tax 

cre~it 1s also provided. which directly reduces the amount of incorne tax 

otherwise payable. This tax credit is a g1ven percentage of el 19ibl e capital 

expenditures incurred for the production facilities and equipment of a 

m1ning project. These deductions, and tax credits obvi'ously reduce the 

overall tax burden, hence dècreas.ing the effective average tax rate on 

accounting income. 

In the Canadian taxation system, none of the three tax payments are 

deduct1ble in the computation of the other taxes. Thus, a mining firm·s \ 

overall tax burden with respect to a mining operation 1s the total amount of 

these three separate tax components. The systèm usual ly distinguishes 

betw'een the pre product~d product i on pha s-es 0 f a mi n i n9 opera t ion. 

espec1ally for the deprec1atiln of capital ex·penditur.es incurred during the 

preproduction period. It can be penerall y sa1d that those expenditures are 
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accorded a more generous treatment in applying the CCA classes than the 

equival ent expenditures incurred during the production period. 

In order to unders.tand Canada's p~s1tion among other countries more 

clear1y, four provinces are chosen to show the variabllity of taxation 

effects within Canada. The provinces of Quebec and Ontario are chosen 

because they are the most important economic centres in Canada, and also 
~ 

because they involve major Canadian metal mining districts. Nova Scotia and 

British Columbia are a1so selected since in recent years these provinces 

have been considered as the most and le'ast favourable, respectively, in 

terms of the tax incidence imposed on the mining industry.l 

The federal :orporate income taxation system as well as the income tax, 

mining tax and rJyal ty systems of the se1ected provinces are detailed in 

a ppendi x A. 

Austral ian Mineral Taxation 

, Australia is among the world's largest producers of iron ore, alumina, 

zinc, nickel and lead. It also has significant reserves of copper and 

uranium. Theref9re, the importance of the mining industry for Australia is 

comparable to that of the Canadian mining industry w1th respect to the 

Canadian economy. 

In order to increase exports ~-well as encourage industria l research 

and development, the Austral ian government, bath at the federal and state 

leve1s, provides incentives to industry. For the mining industry, these 

incentives are provided through tax provisions, as an açcelerated 

l.A recent study by Mackenzie et al. (1986) also shows the same result. 

\~ 
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deprec1ation and special deductfons for petroleum and minfng ope!atfons. 

Except for exploration write-offs. deP'leciation is generally based on the 

strafght-lfne method with a three-. five-, or ten-year depreciation periode 

The fmmedfate wrfte-off of exp10ratfon expend1tures incurred ~uring a 

partfcu1ar year fs permftted. up to the amount of income available from 

mfning aftera11ot1lef deductions have been taken. The scheme a1lows the 

immediate deprecfatfon of capital expenditures regardless of the state of 

the project. Thus. during the prepraduction period, or when profits are not 

sufffcient to absorb the deprecfation. a 10ss may be generated and carried 

forward. 

The commonwealth corporate income tax at the federal level allows the 

deduction of state royalty payments and is imposed at a rate of 46 percent. 
~ 

1 

Foreign companies operating in Australia. but not ?ncorporated in Austral ia, 

are subject to an additiona 1 5 percent tax rate. ~otabl y, the commonwea 1 ~ 
income tax, when applicable, 1s payable in the yea~llOWing the year fdr 

"'- ---which it is assessed. 

Each of the state governments imposes its own mining tax, which is 

referred to as a state royalty. Most state royalty calcu1ations are based on 

the value of the commodity(ies) produced (concentra te or meta1), with rates 

rangfng from 1.25 to 5 percent, but certain are based on net income as well. 

The Austral fan system provides an exceptiona1 incentive to its gold 

m1ning 1ndustry. Becaus~ most gold deposits are generally low-grade, the 

federal government has removed all income taxes from gold mining operations 

in order to attract and generate investment in thfs sector. For the purpose 

of thl-5- exemption, a gold mine is defined as one having more than 50 percent 

of fts gross ~come derived from gold, or as a gOld-~opper mine in which 

more than 40 percent of gross income is derived from gold. In fact, 

Austra11an gold production has been flourish1ng mainly as a result of this 
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provision. Go1d min1ng 1s a1so exempted from state royalties in two states: 

Western Australia and Victoria. Therefore, for these states, after-tax 

economic resul ts for a gol d mine are the same as before-tax results. 

States selected for the comparison of state taxation effects are: 
't'-

Queensland: levies 5 percent of concentra te revenue as 'rail 

freight' royalty, plus the 10wer of 2 percent of concentrate 

revenu.e or 5 percent of net income after all deductions (exceeding 

AUS $30 000 for both the concentrate revenue and the net income) 

South Austra1ia: levies 2.5 percent of concentrate revenue for all 

metals 

Western Australia: nil for gold, 2.5 percent of metal revenue for 

nickel and tin, 2.5 percent of concentrate revenue for cobalt, 

si 1 ver and platinoids, and 5 percent of concentrate revenue for 

other meta 1 s 

Particu1ar characteristics of these state royalty regu1ations were 
J t " __ 

considered as a basis of selection. As shown above, Queensland (except for 

the case of a MQunt Isa Mines deposit) 
~ 

combines value of production 

taxation with profit-based taxation, but South Austral fa uses solely a value 

of production basis. Furthermore, while these two systems do not distinguish 

between types of metal. Western Australfa applies dffferent rates to various 

metals, but the royalty str.u,cture is based on value of production. More 

details on commomwealth income tax as well as state royalties are given in 

appendix B. 

Brazilian Mineral Taxation 

Two leve1s of taxation are associated with Brazilian mineral taxation: 

the federal corporate 1ncome tax (Imposto de Renda, IR), and the mining tax 
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(Imposto Unico Sobre Minerais, IUM). Before describing this system, it 

should be emphasized that Brazilian accounting systems are inflation 

adjus~ed. In other words, al l costs and revenues are updated by the National 

F1nancfal Board Index (Obrigacoes Reajustaveis do Tesouro Nacional, ORTN), 

which is l1nked to infl ation. This 1s due to the very high rates of 

inflation which have prevailed in the Brazil ian economy until the beg1nning 

of 1985. 

For corporate income tax assessment, a number of all owances may be 

deducted to determine taxable income. These include production costs, 

deprec1at1on, amort1zat10n and depJetion. Depreciation and amortizat1on 

allowances are deducted on a stra1ght-l ine basis and are assumed to begin in 

the f1rst year of production. 

For m1n1ng projects, deprec1able assets consist of mining equipment, 

m 1,1 1 pla n t an d fa c 1 lit i es, and c e r t a i n t y P e s 0 fin f ras t ru c t ure. A 1 t hou 9 h 

there are detailed regulations concerning ~he rates to use in deprec1at1ng 

specific types of mine or mil 1 equipment, th1s study assumes the following 

simpl ified rate structure: 20 percent for mil l capital costs, 25 percent for 

mine capital costs, and 5 percent for infrastructure. Amortization is 

applicable to exploration and mine development expenditures. In this case, 

the rate is 20 percent on a straight-line basis. For the depletion 

allowance. a new mine entering production is assumed to be enJtl ed to a 

deduction of 20 percent of mine revenue for a period of 10 years. 
, 

The mining taxes are initially collected by the federal gov nment and 

then redistributed to state governments (70%) and to munici pa l Hies (20%). 

The remaining 10 percent 1s. reta1ned by the federal government for general 

purposes. 

In the case where concentra tes are sold to domest1c smelters. the net 
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mining tax pa1d is usually n11. However. the tax 1s f1rst lev1ed from the 

mine at a given percentage of the value of the commodity produced. The 

smel ter then reimburses the mine and receives credit aga1nst federal and 

state sales taxes (or the full amount of original tax payments. If the 

min-erals are exported. the tax rate for prec10us metals 1s lower than that 

for base metals. i.e •• 1 percent for prec10us minerals as opposed to 7.5 

percent for iron ore and manganese. and 4 percent for other mineral 

cOlT111odities. 

Thus. for the analysis of the representative mine development cases. 

two V'ariants are considered: 1) domestic consumption and 2) export of the 

concentra tes produced From the mine. In the case of domest1c consumption. 

mining taxes are not appl icable. whereas both the corporate income tax and 

the mining tax are considered for the export case. More deta1l s concern1ng 

assumptions and computational procedures are provided in appendix C. 

South African Mineral Taxation 

South Africa is one of the largest producers of gold. gem diamonds. 

platinum. manganese. asbestos. uranium and nickel. It also has large 

deposits of copper. zinc. iron and titanium. among many others. The mineral 

industry has beennrapidly growing and has taken a very important.po~ftion fn 

the country1s economic development. mainly through the export of mineral 

cornnodities. which have accounted for anyw'here between one quarter to one 

thfrd of South Africa's GNP. This growth is partly attributed....co the 

industry's unique structure. which provides advantages for mfning companies 

as well as thei r fnvestors. Most minfng companies in South Africa are 

managed by six major pr1 vate corporations or mining finance houses: Angl0 

American Corporation Lim1ted. Anglovaal L1mited. General Mining Union 
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Corporation Limited, Gold Fields of South Africa Limited, Johannesburg 

Con sol f da te d 1 n v e s tm en t C om pan y L 1 mite d, and Ra n d Min e s L f mit ed-. The s e 

m1nfng houses and the indivfdual mines which they manage cOd~erate through 

the coordfnation of the Chamber of Mines of South Africa, which is a 

pd vately organized central body of the mining industry. 

Formulation and execution of mineral policies are based on arrangements 

between the government and the industry to a significant extent. Taxation 

basically involves two layers of taxing instruments: the corporate income 

tax and the lease payment. The lease payment is levied by government only if 

the mine 1s located on state-owned ground. Otherw1se, this payment depends 

on the agreement between the mine operator and the owner of the property. 

For the convenience of analysis, a state-owned ground location 1s assumed 

for the mine site. 

Income taxes and lease payments are levied on annual profits. 

Character1stically. as mentioned in chapter 2, the system has a 

profitabil ity structure of taxation for both the corporate income taxes and 

the lease payments in the case of new gold and uranium mines. Tax rates are 

on a sl1ding scale and are basically dependent on the ratio of profit to 

revenue. Profit 1s determined by deduct10n of costs and allowances from 

gross mine revenues. In the case of base metal, platinum and coal mines. a 

f1 at rate of 57.5 percent i s used as the overa 11 income tax rate. 

In calculating taxable profit for a mining project, yearly capital 

expenditures are deducted in ful l as a redemption al lowance. This deduction 

1s allowed only against income derived from mining operations and only from 

the income generated by the particul ar mine for which the expend1ture was 

made. tease payments are deductible for the purpose of calculat1ng profit 

for torporate 1ncome tax assessment. \ 

-
In the computation of corporate income tax for the case of new gold ,and 
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uranium projects, an interest adjusment for the carr1ed loss from the 

prev10us year is appl ied. This 15 cal'ed ~he taxation capital allowance and 

1t 1s deducted from net incorne along with other al10wances. The ana1ysis on 

an integrated company basis is meaning1ess in th1s case. For other minerals, 

the taxation capital a110wance is not applicable. Hence the study, will dea1 

on1y with the integrated company basis variant in the case of the lead-zinc . 
and copper-mo1ybdenum projects. Go1d and uranium projects, as opposed to 

~~ . 
base metal projects, are the cause of major di fferences within the South 

African taxation system. The formula used in determining the annual income 

tax rate appl icabl~ the representative gold mine is: 

y = 75 - 600/R 

where Y = tax rate in percent 
R = (taxable profit)(100)/(revenue) 

According to this formula, the maximum tax rate is 75 percent. The rate 
1 , 

become s zero whe. t he pro fita bil ity index (R) equa 1 s or fa 11 s be 1 ow 8 

percent. 

Lease payments are in fact determined through an agreement with the 

owner of the land or the government, based on the ant1cipated pryfitability 

of individual mine development projects. However, the fol1owing formula 

represents a typical agreement: 

y = 15 - 120/R 

where Y = 1 ease payment rate in percent 
R = (profit for 1ease payment)(100)/(revenue) 

Thus, this formula 1s used for al1 the representat1ve mine development 

cases. As in the previous formula, the lease payment rate cannot exceed 15 

percent and becomes zero when R equals or fal1s below 8 percent. 
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The relationships between prof1tabi1ity index and tax rate for these 

two fonnulae are shown in figure 5-1. Although the tax bases are di fferent, 

the relationships are similar. The South African taxation system is detailed 

in appendix D. 

Mineral Taxation of the United States 

( 

The mineral taxation system of the United States is comparable to that 

of Canada in that it is imposed by two levels of government: Federal and 

state levels -- as federal and provincial levels in Canada. The U.S. federal 

government levies corporate income taxes on mining operations. Individual 

state gove)nments have their own taxing regimes by which they levy ad 

valorem taxes, severance taxe$, an-d-·wate corporate incorne taxes in many 

cases. Taxes levied by states are deductible for Federal income tax 

pur poses . 
• 

For the Federal corporate incorne tax, the government levies a tax . 
ranging from 15 percent of total taxable incorne under US $25 000, up to 46 

percent of taxable incorne over US $100 000. Similarly to Canadian Federal 

income tax, taxable income is computed by deducting operating costs, . 
depreciation, depletion, and amortized capital expenditures from gross 

revenue. Exploration expenditures are deductible either through current 

write-offs or by including them in the base of a cost depletion account, 

which is used in this study. Capital expenditures for mine development are 

deferred for each specifie mine or deposit. Amortization of these costs 1s 

then allowed as an ordinary deduction on a unit-of-production basis as the 

deposit is mined. Depreciation may be based on one of the common 

depreciation methods such as straight-line, declining balance, sum-of-the

years digits, etc. The study applies the Accelerated Cost Recovery System 
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(ACRS) for calculating deprec1ation allowances. Under the ACRS, recoveryof 

capital costs for depreciable property 1s made usfng accelerated methods of 
• 

cost recovery over statutory recovery per1ods, that is, over a 3-, 5-, 10-, 

or 15-year per1od, depending on the type of property. In this study, a f1ve-

yedr recovery per10d 1s appl ied for most mfning and processing equipment, 

whfle a ten-year period is used for infràstructure. A depreciation rate 

schedule for each of the recovery periods is also specffied by the system. 

Generally, the lowest rate of the series appl ies to the year of acquisition 

of the asset. This 1s followed by the highest rate of the series in the 

following year. The rate then gradually decreases durfng the remainder of 

the perfod:The depletion allowance 1s derived from the product of gross 

revenue and the depletion rate, varying from 5 to 22 percent depending on 

the mineral, with an upper limit set at 50 percent of income for depletion. 

The federal system al so l evies a minimum tax of 15 percent of total tax 
~ 

preference items reduced by US $10 000. The 'tax preference items' refer to 

the excess of tax deductions, if any, over the amount that would have been 

allowed if the straight-line method of depreciation had been used. 

Arizona, Colorado, Montana and Nevada are selected for analysis in this 

study. These four western states of the U.S. are major metall ic mineral 

producers of the country, notable for the production of gold, copper, 
-- -

molybdenum, lead and zinc. 

Arizona is an important copper producer. Davidoff (1985) shows that 

Arizona imposes the highest tax incidence on mining operat'ions among the , ' 

U.S. states. It 1 evi es an ad va l orem property tax based on the present va 1 ue 

of the net annual proceeds of a mining operation, a severance tax based on 

the value of concentrate produced, and astate income tax based on taxable' 

profits. Severance and property taxes for the current year, as well as 
. 

Federal income taxes from the prev10us'year are allowed as deduct10ns in the 
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/calculation of taxable profit for state income tax purposes. 

Colorado produces molybdenum, sil ver, lead and zinc as major mineral 

commodities. It levies an ad valorem tax based either on proceeds from 

producing mines, or on the present value of the future net income from 

nonproducing m1nes. A severance tax is levied on gross income. The tax rate 

depends on whether income is derived from molybdenum, iron or other 

mineral s. Ad valorem taxes may be credited up to a maximum of 50 percent of Et! 

the estimated severance taxe Colorado uses the federa 1 income tax base for 

calculating state corporate income taxes. 

Montana is one of the most important metal producing states in the U.S. 

It's ad valorem property and severance taxes are based ~ss revenues, 

and state income taxes are levied on the same base a~t of federal 

corporate income taxes. 

Nevada is the primary gold producing state in the country. State ad 

valorem and severance taxes are based on net proceeds. The ad valorem ,tax is 

based on the net proceeds of the previous year of operation. No state income 

taxes are levied from mining operations. 

Calc~lation formats and rates applicable in the U.S. taxation system/-

are provided in appendix E of the study. 

.. 
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CHAPTER 6 

ECONOMIC ANALYSIS OF SELECTEO TAXATION SYSTEMS 

~~. AFTER-TAX INVESTMENT INCENTIVE 

~e three representative mine 'de~eiop~ent projects are evaluated in 
, 

this chaptMf on an after-tax basis by incorporating the taxation 

environments of the selectéd ·r~g1mes. -The results from this after-tax 

economi,c evaluation are compared with the before-tax economic 

characteristics of these projects, which have been developed in chapter 4. 

Because all other benefits and costs apart from taxation are considered to 

have already been reflected in the before-tax economic ovtcomes, the 

comparison of before- and after-tax results reflects solely the effects of 

taxation on the projects. Changes in economic v:labi' ity of the projects, tax 

incidence~ share of project value between government and mining concern, and 

rankfng among the regimes are used to show these effects. The range of 
,,/' 

after-tax economic results associated with a particular mine development 

caSe shows 'the integrated impacts of tax provisions and l i~itations such as 

tax brackets~ levy points, layering of taxing authorities, and rate 

structures embodied in the individuaJ, taxatJon systems. This comparison ,thus 

measures the degree of after-tax incentive provided by a particular 

jur1sdiction through the formulation and execution of mineral policies. 

Net present val ue a nd ra te of return are employed as i ndi ca t~rs of 
-.J 

after-tax 1nvestment incentive. A pos1ti ve n~t present val ue or a rate of 

return greater than the cost of capital implya p9sitive after-tax incentive 

to the 1nvestor. As revfewed previously, these criteria measure the economic 

v1abilityof investment proposals based on the level of fnvestment required 

and the time value of mortey. Thus, projects w1th greater and earlier 
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-benefi ts are genera 11 y fa voured. As a genera 1 ru 1 e. ~e hi ghe r these after-

ta.x economic indicators, the greater 'the incentive to invest.' In addition. l 

all other factors being equal. a regime with lower tax incidence in the 

ear1y years of production is necessari1y preferred. 

To i11ustrate the analysis technique used in this econo,mic study, 
? 

after-tax cash flow distributions for the three mine development' projects 

are depicted in figure 6-1. Taxation in Canada under the Quebec p'rovincial t' 

regime, is used to 1l1ustrêl'te the incidence of tax payments pn the 

representa t i,Ne go 1 d, 1 ead- zi nc, and copper-mo 1 ybdenum projeét s. The t-ota 1 

1 ength of each bar in the graph represe.n~s the before-tax cash flow of a 

particular year. Tax p,~.Yments are isolated at the top of each bar, thus 

leaving the lower portion as the after-tax cash flow. Working ~capit~l 

requirements and recoveri) are shown in the 1 ast year of' preproduction and 

fi.nal year of produ'ction, Irespective1y, as sl ight exfentions of the bars. 

Al1 three cases show typical cash fl:)W - ofil~s, in which a series of 
r 

positive cash flows tollows a period of nsfve cash outf1ows. 
, ' 

For the gold mine development case in figure 6-1, tax payments are 
- "" 

'shown as an increasing proportion of before-tax cash flows. The lower levels 
l' ...... \' 

of tax paymel'lts in tofle earlier years result from the higher depreciation in 

the earl ier stage of production as well as -the investment tax credit 

1) provided by the Canadian mineral 'taxation system . 
• 
The lead-zinc and copper.-molypdenum miné developmerit cases illustrated 

in the same figure cleaply snuw the change ~hich takes place when the 
~ ~ 

mfning operations undergo a transition from h1gher grade to lower grade ore. 

As statecf' in chapter 4, the reserves of the 1 ead-zi nc and copper-mo 1 ybdenum 

.depos~$ consist of two categories: category 1 which represe~~s a high grade 

pa rt 'of the depos 1 t, a nd ca tegory 2 whi ch represents a 10wer grade pa rte 

" 
This is wel1 feflected in the graphs, ,as a sudden drop in the overatl level 
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of the cash flowCJ1stribution. In the later two cases as well. the level of • 

tax payments increases graduall y as production proceeds further w1 thin the 

ind1vidual grade categories of the depos1t., 

The after;--tax c,ash f10w distributions shown here as well as all others 

determined by applying the other taxation systems are used to derive 

economic criteria which allow the comparison of investment incentive. After-

tax results for the entire series of tax regimes are presented in tables 6-1 

through 6-3. In al1 cases, except the gold pro.L~taxed ~nder the regime of 

Western Austral ia, after-tax indicators fall below the before-tax values. 

However, the extent of the decrease varies significantly among reg1mes. 

Comparisons of the tax regimes on the basis of ROR and,NPV generally 

agree. However, the relat-ive positions of Arizona (U.S.) and South Africa in 

the case of the gold project do not agree. While the ROR assoc1ated w1th 

South Africa (13.7%) 1s sl ightly'higher than t~,t associated w1th Arizona 

\ (13.3%), the NPV's suggest the inverse ranking --\1.4 million dollars for 

South Africa -versus 1.8 million for Arizona. The same contradiction occurs 

between Queensland and South Africa, Quebec and Colorado, and Ontario and 

Arizona, in the case of the copper-molybdenum project. As is the case here. 

contradictory resul ts can occur in the ranking of investment projects using 

these two particular evaluation criteria. This is mainly due to the 
l ' 

di fferent di scount rates embodi ed in each of the criteria. A preset cost-of-

ca pi ta l di scount rate i s used in the net present va 1 ue method, whereas the 
..... 

di scount rate used in the rate-of-return method i s the rate of return 

itself. In the case of the gold project, for instance, the rates of return 

associated· w.ith Ar; zona and South Africa are both higher than the 10 perc,ent 

discount rate appl ie~ in the net present val ue calculation. This impl fes

that Ar:-jzoha's tax system, which shows a higher after-tax n~~ present value 
~ 

but a lower after-tax rate of return, embodfes a time dfstr1butf9" of tax 
"" 
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TABLE 6-1 

EFFECTS OF TAXATION ON ECONOMIe INDICATORS: 

GOLD PROJECT 

Rate of 
Return 

(percent) 

Net Present 
- Value 

($ mill ion) 

===~=====~=~=====2=============================================== 

BEFORE-TAX IItHCATORS 

AUSTRALIA 

BRAZIL 

CANADA 

i 

Queensland 
Western Austral;a 
South AU5tra 1 i a 

Domestic consumpt;on 
Export 

Quebec :----J 
Ontario '\ 
Nova Scotia 
Brfti sh Col umbia 

UNITED STATES 
Ari zona 
Colorado 
Montana 
Nevada 

SOUTH AFRICA 

• 

25.1 8.3 

20.6 5.6 
25.1 8.3 
23.5 7.3 

21. 7 6.0 
21. 3 5.8 

18.9 4.0 
16.4 2.7 
16.7 2.9 
15.8 2.4 

13.3 1.8 
17.0 3.6 
19.2 4.5 
20.3 5.0 

13.7 1.4 
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'TABLE 6-2 

EFFECTS OF TAXATION ON ECONOMIC INDICATORS: 
• . ' 

LE.D-ZINC PROJECT .. 

Rate of 
Return 

(percent) 

Net Present 
Val ue 

($ million) 

==============================================~~=======~======~=a 

BEFORE-TAX 1 NDICATORS 19.8 47.5 
" 

.-1.1 ( 
AUSTRALIA 

Queensl and 9.7 
Western Austral ia 8.3 -6.4 "-
South Australfa 9:3 -2.6 ' 

-'--v 

BRAZIL 
Domestic consumpt; on 15.0 22.1 
Export 13.8 16.4 

CANADA 
Quebec 13.6 13.9 
Onta ri 0 11.4 5.1 
Nova Scot; a 13.0 11.4 ~ 

British Columbia 12.0 7.2 , 
UNITED STATES, 

Ar1 zona 9.7 
, 

-1.5 
Colorado 12.1 10.1 
Montana 15.2 23.0 

~I Nevada 
16.1 27.3 . 

SOUTH AFR 1 CA 9.7 -0.9 

la 

if 
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TABLE 6-3 

EFFECTS OF TAXATION ON ECONOMI C INOI CATORS: 

COPPER-MOl YB DENUM PROJECT 

Rate of 
Return 

(percent) 

Net Present 
Va lue . 

($ million) 

============~=:=2~==========:====================~=============== 

BEFORE-TAX INDICATORS 

AUSTRALIA 

BRAZIL 

Queensland 
Western Australia 
South Austral fa 

Domestfc consumption 
Export 

CANADA 
Quebec 
Ontarfo 
Nova Scot i a 
British Col umbfa 

UNITED STATES 
Ari zona 
Colorado 
Montana 

\Nevada .. , 

SOUTH AFRICA 

'. 
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25.4 220.6 

13.1 36.6 
11.5 18.0 
12.7 31.7 

19.1 116.0 
17.7 95.8 

17.3 78.8 
14.0 43.2 
16.8 76.2 
15.7 60.1 

13.8 54.3 
16.8 95.7 
19.3 121.5 
20.1 132.0 

13.5 35.5 
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payments wh1ch 1s relat1vely more we1ghted towards the ear11er years of the 

project as compared to the South Afr1can taxation system. 

for the gold project. the taxation systems in Austral 18 and Brazl1 

provide the most favourable after-tax investment incentive. whereas Arizona 
.~ 

and South Africa provide the least favourable 1ncentive. W1th respect to 

ba~etal projects. a lar;e contrast exists in t~e Austral1an ta·xat1on 

system. For the lead-zinc and copper-molybdenum projects, Austral ian states 

rank last in te~!tL~of invE\stment 1ncentive. This i5 because gold mining 
--~ . 

operatio~~e exempted from income taxation in Austral1a. In fact, Western 
_ ~fT 

Au~aî ia imposes the most severe taxation reg1me on base metal mines. but 
,.,v 

mineriJl taxes are non-exi stant for gold operations. Hence, after-tax 

.indicators are equal to before-tax indicators, reffecting the maximum 

investment 1ncentive. Nevada and Montana taxation systems rank highest for 

the base meta l projects. 

The overall ranking of the taxation systems is gi ven in tabl e 6-4, 
" \ . 

where 1 lndicates the most favourable tax regime and 13 represents the least 

favourable system. After Austral 1a. B 

incentive, while Canadian provinces, as wel l as A izona and tt'lor~do in the 
1 1 

U.S. offer an average 1ncentive. South Africa assum~,'a low overall 

position, result1ng from the low incentives associate'( with the lead-zinc 

and copper-mo l ybdenum projects. 

<; 
Integrated Company Tax Base 

The integrated company basis of taxation 1s exam1ned as a variant of 

the base case analys1s. Because an 1ntegrated company is general1y capable 

of cla1m1mg tax allowances as saon as they become ava11able. ft 15 

ant1c1pated that the 1ntegrated companyc basfs of taxation will yfeld better 
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TABLE 6-4 
, 

RANKING AMONG TAX REGIMES 

BASED ON ECONOMI C INOI CATORS 

, Using Us ing 
Rate of Net Present 
Return Value 

Au Pb-Zn Cu-Mo Au Pb-Zn Cu-Mo 

=~=============================================================== 

AUSTRALIA 
Queensland 5 1l 12 5 11 4 11 
Western Australia 1 14 14 1 14 14 
South Austral fa 2 13 13 2 13 13 

~/ 
BRAZIL 

Dome-s tfc 3 3 3 3 3 3 
Export \ 4 4 4 4- 4 4 

\ , 
CANADA .\ 

Quebec 8 5 5 8 5 6 
0 Onta ri 0 11 9 9 11 9 10 

J~ Nova Scotia 10 6 7 10 6 7 
British Columbia 12 8 8 12 8 8 

UNITED STATES 
Arizona 14 12 10 13 12 9 
Co 1 orado 

J 
7 6 9 7 5 

" 
Montana 2 2 7 2 2 
Nevada 1 1 6 1 l' 

, 

SOUTH AFRICA 13 10 11 14 10 12 
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econom1c 1nd1cators than the project bas1s. The effects of such a taxation 

basis on the gold, lead-zinc. and copper-'I101ybdenum projects are shown in 

tables 6-5 to 6-7, respect1vely. 

As compared to tables 6-1 to ~3, the after-tax econom1c ind1cators 

obtained from the integrated company basis of taxation are significantly 

higher than those obtained from the individual project basis 1n most 
t· 

regimes, except for the U.S. cases. Thus, the level of tël1<at10n, or the 
'à 

government's share of before-tax value of the project 1s reduced 

according1y. This general relationship clearly shows the advantageous tax 

pos Hi on of an i ntegr'ated company. 
( 

For all three projects assessed under the U.S. system, thp economic 
1~ T 

i ndicators are lower because of the minimum tax ru le embodied in federa l 

corporate income taxation. As stated earlier, this rule levies 15 percent of 

a 11 tax preference items reduced by $10 000. Hence, taxpayers are not 

better-off from an integrated-company position as long as the minimum tax 

ru1e is appl icable, as assumed in this study. Nevada and Montana, which 
\ 

provided the best incentive on a project basis, nOW/.offer ave~age lncent1ves 

on a,n i ntegrated company bas; s. 

The results obtained frem the consideration of ... the integrated company 

basis of taxation reveals apPl"oximately the same ranking among the tax • 

regimes as that observed with the project basis. However, Canadian provinces 

shift from avera9.e to very favo'urab1e positions, especially for the base 

metal projects. This suggests that the advantages resulting from the 

utilization of flow-through deductions are greatest in the Canad1an taxation 

system. 

Results from the lntegrated company basis of taxation also 1ndicate 

that' the ranking among Canadian provinces as wel 1 as Austra11an and U.S. 

~ states remain essent1ally the same. 
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TABLE 6-5 
-. 

EFFECTS OF TIÛATION ON ECONOMI C INOI CATORS: 

INTEGRATEO COMPANY BASE -- GOLO PROJECT 

Rate of 
Return 

(pércent) 

Net Present 
Val ue 

($ million) 

==2=Z========~===2~============================~====== ========== 

BEFORE-TAX INDICATORS 25.1 8.3 

AUSTRALIA 
Queensland 20.6 5.6 
Western Australia 25.1 8.3 
South Australia 23.5 7.3 

BRAZIL 
Oomest1c consumpt ion 23.7 6.6 
Export 23.2 6.4 

CANADA 
Quebec 25.9 5.3 
Ontario • 22.9 4.1 
Nova Scoti a 24.9 4.5 
British Col"umbia 24.3 4.0 

UNITED STATES 
Ari zona 13.1 1.6 
Colorado 16.4 3.3 
Montana 18.5 4.1 
Nevada 19.3 5.0 \ 

SOUTH AFRI CA n.a. n.a. 
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TABLE 6-6 
" 

EFFECTS OF TAXATION ON ECONOMIC INDICATORS: 

INTEGRATED COr"ANY BASE -- LEAD-ZINC PROJECT 

t • 

Rate of 
Return 

(percent) 

Net Present 
Val ue 

($ mill 10n) 

> 
=========================:===========-==================~~=~=~==~ 

BEFORE-TAX INOI CATORS 

AUSTRALIA 

BRAZIL 

Queensl and 
Western Australia 
South Austral 1 a 

Oomestic consumption 
Export 

CANADA 
Quebec 
Ont'ario 
Nova Scotia 
British Columbia 

UN ITED STATES 
Ari zona 

. Colorado 
Montana 
Nevada 

SOUTH AFRICA 

\ 

-, 

79 

19.8 47.5 

10.8 2.9 
8.5 -5.4 
9.6 -1.5 

17.0 28.8 
15.8 23.2 

18.5 24.0 
15.3 14.2 
19. O. 23.9 
17.9 19.3 

9.6 -1. 9 
11.6 7.5 
14.6 20.1 
15.2 23.2 

10.4 1.2 
,../ 
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,. TABLE 6-7 
) 

EFFECTS OF TAXATION ON ECONOMI C INDICATORS: . 
,7' 

INTEGRATED COMPANY BASE - COPPER-MOL YBDENUM PROJECT 

Rate of 
Retùrn 

(percent) 

Net Present 
Value 

($ mi 11 ion) 

~~~~~2~=~2~====~================================================= 

BEFORE-TAX INDICATO~S 

~ AUSTRALIA 

BRAl'L 

':;ANADA 

Queens 1 and 
Western Australia 
South Australia 

Domestic consumption 
Export 

Quebec 
Ontario 
Nova Scoti a 
British Columbia 

UNITED STATES 

-
tri zona 
C'}lorado 
Montana 
Nevada 

SOUTH AFRICA • 
'" 

80 

25.4 220.6 

14.1 46.0 
11.8 21.0 
13.0 34.7 

" 
21.1 132.1 
19.6 U2.0 

23.1 101.9 
17.8 60.0 
23.7 105.0 
22.3 87.1 

13.4 47.5 
16.0 84.0 
18.4 110.1 
18.9 118.3 

15.0 45.7 
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6.2. LEVEl OF TAXATION' 

This section examines the level of ta)(at~on. more specificall y through 

observation of total tax payments and components, t1me profi les. and 

effect ive tax rates. 

Tax Payments 
1 

Tables 6-8, 6-9 and16-10 show total tax payments lev1ed by the tax 

regimes. The tables give ~otal undiscou~ted tax payments. 1.e. the sum of 
\ 

annual tax payments, ~s wer 1 as their present values discounted at rates of 

3 percent and 10 percent. the-- 3 percent rcrte represents a riskless discount 

rate from the government'~oint of view. The present val ue of tax pà)'ments 

is simply the difference bhween before-tax and after-tax project val ues 

discounted back to the beginning of preproduction. Thus, a tax regime which 

;s found to offer a 10w after-tax investment incent1ve can be considered as 

one which will collect relatively high amounts of taxes. Hence, ranking of 

the tax regimes according to these values 1s apparen~y opposite to that 

using net present value as presented in the previous section. To i llustrate ,.. 

va ri ati ons in tax payments among the regimes, tota 1 tax payments" presented 

;n tabl es 6-8 to 6-10 are depicted in figures 6-2 to 6-4. 

In the case of the gold project shown in table 6-8, South Africa 

collects the most taxes, followed by Arizona and the Canadian provinces. At 
-

the other extreme, Western Australia collects no taxes at all. On the other 

hand, Western Austral ia 1s the toughest tax collector when ft cames to base 

metal mining. South Austral1a. South Africa and Arizona are also among those 

who impose the heaviest tax burden on base metal min1ng. and Nt!vada and 

Montana col lect the least. Here again, changes in ranking based on the 
,- J J 

" magnitude- of di scounted tax payments rnay occur;. For instance, 1n the case of 
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TABLE' 6-8 
~ 

PRESENT VALUE OF TAX PAYMENTS: 

/ 

GOLO PROJECT 

Und1 scounted 
Total 

($ million) 

PV of Tax Payments 

Di s-counted 
at 3% 

($ mi 11 ion) 

Di scotJnted 
'at 10% 

($ mill i on) 

••• ::12:1:1::&:2 = ::1=== a=-::I = =:1:1:::1 S::I ==::a== = = == ;z=:= =::1 ===== = = ===== = ==-:===:: = = === 

AUSTRALIA 
Queensl and 5.4· 4.3 2.7 
Western Australia 0.0 0.0 0.0 
South Austral1a .,. 2.0 1.6 1.0 

BRAZIL 
Domesti c consumption 5.0 3.9 2.3 
Export 5.5 4.3 2.5 

CANADA .. , 
Quebec 10.1 7.8 4.3 
Ontario 12.7 9.8 5.6 
Nova Scot1a 12.2 9.4 5.4 
Br1t1 s h Columbi a 13.7 10.5 5.9 

UN rTEO STATES 
A~zona , '. 12.3 10.0 6.5 
Co orado 9.4 ~/4.7 Montana 8.3 3.8 
Nevada 7.2 )P 5.6 3.3 

SOUTH AFRICA 16.0 12.3 6.9 
~ 

---
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TABLE 6-9 

PRESENT VALUE OF TAX PAYMENTS: 

LEAD-ZINC PROJECT 

/' 

(> 

PV of Tax Pa~ef}ts 

Undiscounted 
Total 

($ million) 

Di~cou~ted Discounted 
at 3~ at 10'; 0 

($ million) ($ million) 

====================================================u===~2=2.=~~.~ . 
• 

AUSiAALIA 
Queensland 134.5 96.4 (S.6 
Western Austral ia 150.7 107.7 53.9 
South Austral ia 140.9 100.~ 50.1 

BRAnt 
Domèstic consumption 71.0 50.6 25.4 
Export âfi.4 61~7 31.1 

CANADA 
Quebec 105.8 73.1 33.6 
Ontario 126.9 89.0 42.4 
Nova Scotia 110.1 76.7 36.1 
British Columbia 124.0 86.3 40.3 

UNITED STATES 

, 1 Ar; zona 112.1 
~ 

] 84.8 49.0 
Colorado 88.6 66.2 37 .4'" 
Montana 68.7 49.1 24.5 
Nevada 57.1 40.7 20.2 

SOUTH AFR 1 CA 145.0 101.7 48.4 
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TABLE 6-10 

, , 

PRESENT VALUE ÔF TAX -i>AYMENTS: 
1 

COPPER-MOL YBDENUM PROJECT 

, PV 0 f T1lx Payments 

Undiscounted Discounted Di scounted 
T0tal at 3t at lOt 

($ m1llion) 1 ($ million) ($ million) 

==================================================:======2:======: ,. . 
.. 

AUSTRALIA 
-Queensland 514.9 360.4 184.0 
Western Australia 560.7 394.0 202.6 
South Austral ia 524.8 368.4 188.9 

BRAZ l L 
Domestic consuln'ption 316.8 215.8 104.6 
Export 373.0 255 • 1, 124.8 

CANADA 
Quebec~ 457.0 307.5 141.8 
Ontario 536.6 367.2 177.4 
Nova Scot i a 446.7 30~0 144.4 
British Columbia 501.5 34 .4 160.5 

1 

UN)TED STATES 
Ari zona 411. 9 299.0 166.3 

1 
Colorado 319.5 229.0 124.9 
Montana. 283.1 196.8 99.0 
Nevada 2p4.7 176.8 88.6 . 

SOUTH AFRICA 563.9 386.2 185. 1 

"---......-
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Queens1 and 

FIGURE 6-2' 

TOTAL TAX PAYMENTS: 
, 

GOLO PROJECT 

$ mi1110n 
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FIGURE 6-3 

TOTAL TAX PAYMENTS: 

LEAD-ZINC PROJECT 
\ 

$ million 

/ 
1 

ISSI Und1scounted 

IZZJ Di scounted , 31 
~D1scounted '101 
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FIGURE 6-4 

TOr/Al' -TAX PAYMENTS: 
, J 

COPPER-MOl YBOENUM PROJECT 

AUSTRAL lA 
Queensl and 

, ,; 

W. Austral1a 

S. Australfa 

BRAZIL 
Oomest1c 

Export 

CANADA 
Quebec 

Ontario 

N.S. 

8. C. 

U. S.A. 

Arizona 

Colorado 

Montana 

Nevada 

S. AFRICA 

$ ~l1l1on ~ 
.. 8 ' o 8 

:x 

-..... 

:'Ii: 

:x 

) 

~ Undiscounted 

IZZJ Of scounted , 31 
~ Of scounted '101 

87 

--..rs: 

~ 
~ 

-

-.... 



o 

/ 

o 

; . 

/> 

(,r ... ,.., 

the 1 ead-zinc project, South A/rica ranks fi fth from the top at a 10 percent 

rate, but 1t ranks second at the 3 percent and -zero percent (undiscounted) 

rates. Changes betweefl Ontario and Arizona, and between Nova Scot1a and, 

Colorado also occur with respect to the discount rate. As discussed earlier, 

this problem is due to a different distribution of tax payments through 

time. The taxation system which yields lower tax payments than another at a 

high discount rate, but higher tax payments at a low discount, rate, embodies 

a time distribution of greater tax payments during the earl ier years of 

product i on. 

Results obta1ned from the analysis on an integrated company bas1s are 

shown in tables 6-11 to 6-13. The results here are more favourable 'for all 

tax regimes except for those of the U.S. states. The reason for thi s was 
. 

explained in the previous section. Here again', the improvement over the 

.proje'ct basis of taxation 1s notably greater in the case of the Canad1an 

provi nces. 

J 

.. 

88 

--



::--. 

TABLE 6-11 

PRESENT VALUE OF TAX PAYMENTS: 

INTEGRATEO COMPANY BASE -- GOLO PROJECT 

\ 
\ 

PV of Tax Payments 
.{ 

Undi scounted Di scounted D1scounted 
Total at 3'; at 10'; 

($ million) ($ million) ($ mill ion) 

~ .2 •• =222==~S========2======~===~~=============================~=== 
J 

AUSTR'ALIA 
Queensland 5.4 4.3 2.7 

( 
Western Australia 0.0 0.0 0.0 
South Austral fa 2.0 1.6 1.0 

BRAZIL 
Domestfc consumpt 1 on 4.3 3.2 1.7 
Export 4.7 3.6 1.9 

1 
CANADA 

Quebec 9.5 6.8 3.0 
Ontario 12.1 8.9 • 4.2 
Nova Scotia 11.3 . 8.3 3.8 ", 
Bri tish Col umbfa 12.9 9.4 4.3 

UNITED STATES 
G Ar1 zona 12.8 10.3 6.7 

Colorado 10.1 8.1 5.0 
Montana 9.0 7.1 4.2 
Nevada 8.1 6.3 3.7 

SOUTH AFR 1 CA n.a. n.a. n.a. 
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TABLE 6-12 

PRESENT VALUE OF TAX PAYMENTS': 

: -INTEGRATED COMPANY BASE -- I.EM-ZINC PROJECT 

PV of Tax Payments 

Undi scounted 
Total 

($ million) 

Discounted 
at 3' 

($ million) 

,OisGounted 
at 10~' 

($ million) 

=================================================2==== ====2====~== , 

AUSTRALIA 
Queensl and (' 131.2 92.6 44.6 
Western Austra lia 149.6 106.6 . 52.9 
South Austral i a f139.8 99.4 49.0 

BRAZILI 
tl 

Domestic consumpt i on 62.4 42.6 18.7 
Export 77.8 53.7 24.4 

CANADA " Quêbec 102.6 66.8 23.6 
Ontario 127.3 85.0 33.3 
Nova Scotia 105.3 68.4 23.7 

r British Columbia 120.8 79.0 28.2 

UNITED STATES 
Arizona 114.7 86.4 49.4 
Colorado 94.2 70.6 40.0 
Montana 74.7 53.8 27.4 
Nevada 64.7 l 46.9 24.3 

SOUTH AFR 1 CA 143.7 100.1 46.3 

, 

90 

/ --



J 

, 
l' \ 
51 •• 
~ .... 
~.t." .• , 

f 

--

/ 

J • 

TABLE 6-13 

PRESENT VALUE OF fAx PAYMENTj;. 
ri 

INTEGRATEO COMPANY BASE :- COPPER-MOLYBOENUM PROJECT 

PV of Tax Payments 

Undf scounted 01 scounted 
TQ.tal \\ at 3% 

($ million) ,~mi11 ion) . , 

Ofs\ounted 
at 10'1 

($ million) 

.~==2=S~22=2==2===~=================~============================= 

AUSTRALIA 
Q.ueens land 507.3 351.7 174.6 
Western Austra 1 i a 557.5 390.9 199.6 
South Aus tra li a 521.7 365.2"' 185.9 

BRAZIL 
Domestfc consumpt ion 298.~ 197.8 88.5 
Export 354': 237.1 1Qa..6 

CANADA 
Quebec 461.9 299.9 118.7 
Ontario 563.3 373.7 160.5 
Nova Scotfa 449.2 292.4, l15.6 
Britis.h Columbia 510.3 333.0 133.5J 

UNITED STATES 
Arizona 427.3 311.0 173.1 
Colorado ~1.3 246.9 136.6 
Montana 4.6 214.4 110.4 
Nevada 278.8 196.9 102.3 

SOUTH AFR 1 CA 559.0 379.1 174.9 

.. 
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Tax Payment Components 

Tax components, expressed a's a percentage of tota l tax payments 
f 

discounted at 3 percent are shown in tables 6-14 to 6-16. Each table 

indicates four categories of taxes: fe.deral corporate income tax (the 

Commonwealth incomè tax for Austral ia), provincial or state corporate ir\corne c 

tax, mining tax (provincial mining tax for Canada, state royalty for 
.../ 

Australia, mining tax for Brazfl. and state severance tax for the U.S.). and 

ad valO,rem property tax (for the U.S. on1y). Mineral taxation systems of 

Australia, Brazll and South Africa contain only two of these categories: the 

federal income tax and the mining tax. The provincial systems of Canada 

invol v~ provfncia1 corporate income taxes as wel1. The states sy,Stems of the 

U.S. contain a 11 four categories. 
't , 

Sfgnificant dffferences in the tax components are observed among the 
/ 

taxation systems. In the case of the gol d project, the federa l corporate 

income tax component varies from 33.2 percent in Arizona to 100 percent for 

the domestic processing case in Brazll. Provincfa 1 or state corporate incorne 

taxes vary from a percent in Nevada to 32 percent in British Col'umbia. 

Mining taxes vary from a percent in Westwern Austral ia and for domestic 

processing in Brazil, to 100 percent in Queensland and South Austra1fa~ 

less extensi ve but significant di fferences in tax components are shown fn 

the case of t~e 1ead-zinc and copper-molybdenum projects. The federa1 

corporate income tax component varies from about 30 percent in Arizona to 
) 
, . 

100 percent for domestic processing in Brazf 1. The provincfa 1 corporate 

income tax component va ri es from a percent -; n Nevada to 33 percent in 
-~ 

British Columbia. Mining taxes range from a per..cent for dom~stfc processfng 
'-e 

in Brazl1, to 40 and,43 p'~rcent for the 1éad-zinc and copper-molybdenum 
~ 

projects in Quebe.c, respectf vely. A zero percent share associated w1th a 

, 
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~ Î' p~rt1cu1ar tax component refl ects Vax exemption prov 1 ded by the system. Ad 
", 

val o rem taxes, wh1ch are only levied in the U.S. state systems, are high in 

Âr1zona and Colorado, ranging from 36 to 56 percént, and ar~ lowest in 

Montana and~~evad~, with levels below 10 percent. 

Shares"between feder-al and provincial (or state) governments within a 

coun,try are only meaningful for the Cahadian case, because provinc1al 
c-

taxation is indrpendent of federal taxation. In Australia -and the U.S., 

state taxes are deductib'le for the purpose of calculating the feder~l incorne 

tax base. Thus, the federal income tax share in these countries 1s quite 

sens·, ti ve to any i ncrease 1 n state taxes. 

To contrast the 1 eve 1 of corporate income taxes w1 th mineral or mini ng 

taxes, provincial (or state) income taxes are added to fe~eral income taxes 
~ 

in the Canadian and the U.S. systems~ and the ad valorem taxes are added to 

the severance taxes ip the U.S. Thus, paymen~s are classified. into two major 

components: income taxes and mini ng taxes. These modi f1ed tax components are /' 

given in table 6-17. In most systems, corporate income 'taxes account for a 

relatively high portion of oota·l taxes. Exceptions to this rule are 

Australia, where corporate income taxes are not levied from gold operations, 

and Ari zona and Colorado, where rp)operty taxes pl ay an important rol e '"in 

government revenue, especfall y '~~ing periods of non-production. Hence, 

income-related taxes are major concerns in all tax regimes considered except 

in those of Ari zona and Co 1 orado. 
\ 

Tax payments and components discusse~so far are depicted in figures 6-

5 through 6-7. In the case of base metal taxation, these graphs clearly show 

the approx1mate equivalences of the Austral 'lan and South African systems on 

the one hand, and of th~ Brazf l 'lan and U.S. systems on the' other. Such 
• 

equ1valences are not ev1dent in the case of gold taxatfon. 
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AUSTRALIA 
Queensl and 
Western Austra11a 
South Australia 

BRAZIL 
Domestic 
Export 

CANADA 
,Quebec • 1fI4 
Ontario 
~~va Scot1a 

___ /'/ r1t1sh Columbta 

UNITED STATES 
Ar1 zona 
Colorado 
Montana 
Nevada 

SOUTH AFRICA 

" /.-
~ 
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., • TABLE 6-14 

... 

-..t.AX- PA YMENT COMPONENTS: 
b 

~ GOLO PROJÉé{ 

-
Components'in percent 

Corporate Incorne Min1ng Tax, 
Tax Payments Roya lty 

-------------.----- or Lease 
Federal Provincial Payment 

or State 

0.0' 100.0 
0.0 0.0 
0.0 100.0 

100.0 0.0 
85.1 14.9 

57.9 10.6 31.5 
46.0 21.7 32.3 
47.6 23.9 28.5 
42.7 32.1 " 25.2 

33.2 7.5 -7.5 
53.8 7.3 0.1 
63.2 11.6 18.7 
85.1 0.0 7.0 

8e.6 19.4 

-

, /94 

. --------

t 

• 

Ad Valôrem 
Property \ 

Tax 
Payment 

". 

51.7 
38.8 
. 6.5 

7.9 

~ 

-
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TABLE 6:15 

TAX PAlMENT COMPONENTt 

LEAD-ZINC PROJECT 

Component~ fn percent 

Corporate Income 
r-

Mf ni n9 Ta,x, 
Tax Payments ' Royalty 

---------- --------- or Lease 
Federal Pr-ovi nci a 1 payment 

or State 
.,. 0 

Ad Valorem 
Property 

"" Ta5c 
PaYment 
l" 

• :aS.:I:I.:I~ 8:1:1:1:1':1:1:1=::1:1:1. 2:1S::I::I :1==== =:1===::1:1 ==:1:1:1==:: = = ==== = ==== ==:1:1 ::1=: 

AUSTRALIA 
Queensl and 64.8 35.2 
Western Austra lia 76.6" ..... 23.4 
South ~ustra1f a 87.5 12.5 

BRAZIL 
Domestic 100.0 0.0 
Export 1 67.3 - 32.7 

CANADA 
Quebec 50.2 9.4 40.4 
Ontario 41.3 20.1 38.6 

.. "Nova Scot f a' 47.9 24.5 27.6 
British Columbia 42.6 32.~ 24.9 

UNITED STATES 
'- Arizona 30.0 6.6 7.1 --Ss--. 3 

Colorado 43.9 5.9 7.1 43.0 
Montana 62-.-0 . 11.4 19.8 6.8 
Nevada 83.9 °f'"'.().0 7.7 9.3 

SOUTH AFR 1 CA 81.1 18.9 
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./ . ..; TABLE 6-16 , 
~ - ~ 

.... TAX . PA YMENT COMPONENTS: \' ~ ,-
f'-" 

CQPPER-MOL YBOENUM _PROJECT 
,. .. 

'- /. 

~ 

Components 1n)ercent 
~ 

~ 

"Corporate Income M1nfng Jax, Ad Valorem 
. Tax Payments Royalty d • Property 

--- .. _--- ----------- or Lease Tax 
, ~deral , Provincial Payment Payment 

or State • 'r-

-_\ 

.. <' ~ \ 
= ====== = ====== = =====11:1 = = ==lI=;: .... ===lI == = ='=OI==? = li li OIII=:a:l,. = = 11==,. =:a li Il 0111,. 

..,;: c ~USTRAL 1 A 
.II Queensl and ~ , 66J 

~ 
• \ ' Western Australfa 77.3 

... South Australfa J 87.9 

BRAZIL 
.' Oomestic 100.0 

Export 72.0 

CAHAOA 

.'" Quebec 47.8 
Ontario 40.0 ..... 
Nova ScoUa 48.4 
Br'1 ti sh Col umbia ,43.2 

,UNITED STATES 
~ 

Arizona 31.9 
Colorado 52.8 
Montana \- 64.7 
Nevada 85.2 

SOUTH AFRICA" 81.0 

--

9.0 
19.2 
25.1 
33.0 

6.6 
7.1 

11.7 
0.0 

.. 

96 

33..7 -. 
22.7 
12.1 

0.0 
28.0 

43~1 
40~7 . 
26.6 
23.8 

7 .~ 
3.6 17.6\. 
6.6 

19.0 

J 
1 

r-

53.9 
36.6 
6.0 
8.1 
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TABLE 6-17 

TAX COMPONENTS: 

INCOME TAXES AND MINING TAXES 

t 

Cornponents in percent , 

Gold Pb-Zn Cu-Mo 
project project project 

Incorne Mining Income M1~g Income Mining 
taxes taxes taxes tax taxes taxes 

~~~.2~2==2~====:===========~=====:==================~= :=::::=:=== 

AUSTRAL lA 
Queensl and 0.0 tao.o 64.8 35.2 66.3 33.7 
Western Austra lia 0.0 0.0 76.6 23.4 77.3 22.7 
South Australia 0.0 100.0 87.5 12.5 87.9 12.1 

BRAZIL 
Domestic 100.0 0.0 100.0 0.0 100.0 0.0 
Export 85.1 14.9 67 .3 , 32.7 72.0 28.0 

CANADA 
Qu'ebec 68.5 31.5 59.6 40.4 56.9 43.1 
().nta ri Ô 67.7 32.3 61.4 38.6 59.3 !iO.7 
Nova Scotia 71.5 28.5 72 .4 27.6 73.4 26.6 
British Columbia 74.8 25.2 75.1 24.9 76.2 23.8 

UN ITED STATES 
Ari zona 40.8 59.2 36.6 63.4 38.5 61.5 
Colorado 61.1 38.9 49.8 50.2 59.9 40.1 
Montana 74.8 25.2 73.4 26.6 76.4 23.6 
Nevada 85.1 14.9 83.0 17.0 85.2 14.8 

SOUTH AFRI CA 80.6 19.4 81.1 ,,18.9 81.0 19.0 

) 
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FIGURE 6-5 

TAX PAYMENTS AND COMPONENTS 
\ 

DISCOUNTED AT 3 PERCENT: 
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FIGURE 6-6 

TAX PAYMENTS AND COMPONENTS 

DISCOUNTED AT 3 PERCENT: 
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AUSTRAlIA 
Queensland 

FIGURE 6-7 

TAX PAYMENTS AND COMPONENTS 

DISCOUNTEO AT 3 PERCENT: 

COPPER-MOlYBDENUM PROJECT 
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Time Distribution of Tax payments 

To better understand the effects of di fferent tax structures on the 

stream of tax payments, distributions of annual tax payments, expressed in 
l 

constant dollars, are examined. When combined with the, time val ue factor, 

the time pattern of tax payments has a signi f1cant impact on the economics 

of a mine development project. Thus, t~e pattern of tax payments may provide 

an important incentive to the taxpayer. Annual tax payment streams are 

presented in figures 6-8 to 6-11 for the gold project. in figures 6-12 ta 6-

15 for the lead-zinc project. and in figures 6-16 to 6-19 for the copper-

molybdenum p,roject. The figures associated with foreign tax regimes al 50 

show a typical Canadian tax payments schedule, obtained by averaging the 

annual tax payments of the four provinces. This schedule is considered to 

be representative of tge Canadian situation because of the similarity in tax 

profiles associated with the four provincial regimes, as shown in figures 6-

8,6-12 and 6-16. A detailed account of the tax payments used for the 

construction of these figures can be found in appendices A to ~ 

Given that constant annual revenues are considered for the projects, 

the Canadian reg1mes show a characteristic trend of tax payments. This trend 

begins with low level s of tax payments and a slow growth rate during the 

early stages of production. Then the growth rate sharply increases as the 
~ 

tax allow~nce pools are depleted. The level of tax payments reaches a 

pl ateau. where it ri ses very s l owl y up unt il the end of product ion. Thus. 

this character~stic growth pattern consists of three phases: a period of 
J 

slow growth at first, a period of rapid growth during an intennediate phase. 

and finally, another period of slow growth for the rest of the production 

periode The slow growth phase during the earl ier years of production results 

from delays in the implementation of full-scale taxation due to the 
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accel erated deduction of capital expenditures. As the amount of allowances 
f a 

decreases, the magnitude of tax payments 1ncreases sharply in the second 

phase of the pattern. Finally, when depreciation pools are exhausted, tax 

payments reach a pl ateau. As long as there are no major capital investments 

during the produ~tion period, as 1s assumed in th1s study, this type of tax 

distribution pattern 1s typical of profit based taxation systems. The' 
-

patterns in figure 6-8 stowing taxes under the systems of Quebec, Ontario, 
1 

Nova Scotia and British Columbia are more or less paral lei to each other. 

This is because the provincial taxation systems of Canada are in most part 

profit-based. Moreover, the Federal incorne taxation system represents a 

common base for all four provincial systems. As can be seen in figure 6-8, 

British Columbia has higher tax level ~ than the other provinces, and Quebec 

has the lowest. 
1 

The tax payment profiles associated w;th the gold project provide other 

exampl es of tax patterns for a fixed level of revenue during the production 

periode The Australian states display only production tax profiles, because 

no COl11Tlonwealth incorne taxes are levied. Hence, the patterns in figure 6-10 

reflect the difference in royalty rates appl1ed in Queensland, South 

Australia and Western Australia -- 7,2.5 and 0 percent, respectively. Thus, 
. 

taxes are higher than the Canadian average for the first two years of 

production, and then lower thereafter. The curves assocfated with U.S. state 

systems shown in figure 6-11 are examples of those which result from a 

combination of profit (income), production and property taxes. Taxes in 

Arizona show a decl ine in the later years due ta the exhaustion of the 
é 

mineral property tax base. The resul ting curves reveal that the U.S. systems 

levy taxes which are more heavfly we1ghted toward the early years of the 

l1fe of a project as compared to the Can~ian system. Brazil and South 

Africa offer a marked contrast in relation to the Canad1an system. Braz1lian 
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taxes are generally lower than Canadfan taxes, but South African taxes are 

relatfvely hfgher in the latter,part of the pr'oductfon period. The patterns 

associated with the Brazf.lian system reflect federa,l income taxation. The 

South African tax schedul e clearly shows that when allowance pool sare 
, . 

exhausted, i.e., as soon as capital expenditures ar~ recovered, tax payments 

increase sharply to a ve~~hi9h le,velo 

In the case of th~ead-zint and copper-molybdenum projects, the 

characteristics andtrelative positions of the taxation systems remafn 
, 

basically simflar to the ones observed for the 'gol d project. A notable 

exception 15 the Austral ian Conmonweal th incorne tax l evied on base metal 

operations. It 1s character,:ized by a very h1gh level of taxation compared~to . 

the Canadian average, especiallx during the early years of production. The 

profile associated with the Canadian systems in both the lead-zinc and 
. , 

copper-'molybdenum project cases may look somewhat abnormal. Ho~ever, these 

base metal cases a~tually have two)level s of rev'enue which depend on the 

qualityof ore reserves. H~nce, the curves shown in figures 6-12 to 6-19 

display a joint schedule, resulting from the combination of two different 

tfme patterns of tax payments. 
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FIGURE 6-8 

YEARLY TAX PA~ENTS: 

~GOLO PROJECT -- Canad1an Provinces 
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Tax Payments As a Proportion of Project Value 

The level of taxation can be further 1l1ustrated by expressing total 

tax payments as a proportion of before-tax project val ue. This value 

represents the overall tax contribution of the mining company to various 

levels of government in return for the extraction of minerals within its 

jurisd1ction. From the government's point of view, the coll ection of taxes 

offsets past and future social costs which are incurred beeause of the 

existen'èe of the mining operation within its jurisdiction. These are 

, collected by government on behalf of society. The fact that a mining 

o.peration can be viewed as both a cost and a benefit to society, provides 

government with a wide range of options in designing and impl ementing 

mineral pol iey based on national priorities and publ ic interests. 
, 

The remaining portion of the project val ue is retained by the mining 

fi rm. As thi s pa rt comp 1 ements the tax porti on, a 10wer tax porti on means a 

greater investment incentive for the company. 8y raising more revenues from 

taxes, governments may cause excess burden on the industry, hence weakening 

the investment environment. 

The portion of the project va 1 ue captured by a tax regime may be 

defined as an 'effective tax rate'. Thus, the effecti ve tax rate represents 

here the overall level of taxation imposed by a system on the m1ning 

projeet. Table 6-18 lists the effective tax rates for the mineral projects 

based on a di scount rate of 10 percent. 

Although the effective tax rates given in the table 6-18 provide the 
'?' 

same ranking among the tax regimes as that based on after-tax net present 

value, it is easier to compare their relative levels of taxation. It is 

~omewhat surprising to observe so wide a variation 1n effective tax rates. 

For,example, the rates assoc1ated with the gold project range From a low of 
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zero in Western Austral1a to a high of 83.4 percent in South Africa. In the 

case of the lead-z1nc project, the range is From 42.6 percent in Nevada to 

over 100 percent in fi ve of the tax regimes. A simil ar range is obtained in 

the case of the c.opper-molybdenum project, with 40.1 percent in Nevada to 

91.8 percent in Western Australia. Al though the ranges are very.wide for al1 

three projects, the rates associ ated with the 1 ead-zi ne proj ect "exceed those 

associated with the gold rroject byan average of 34 percent. This 
. 

difference is reduced to 14 percent in the case of the copper-mo1ybdenum 

pro1ect. This 1s part1y attributab1e to the preproduction period associated 

with the 1ead-z1nd project, assumed to be twice as long as that of the other 

two projects. Because of the longer preproduction period, future positi ve 

cash f1 ows are further discounted and have 1 ess effect on the net present 

value. Moreover, sfnce the lead-zfnc project has a lower profftabi 1 ity than 

the other two projects, the effecti ve tax rate becomes very sens i the when 

profitabf1 ity approaches .the cost of capital. 

In fact, effectfve tax rates vary not on1y with discount rate, but also 

wi th profitabli ty. Because the before-tax project va 1 ue is used as a 

denom1nator when calculating effective tax 'rates, a margina11y economic 
-

project. whose project val ue is according1y sma11, may yield wider 

variations in effecti ve tax rates, as compared to a highly profitabl e 

project w1th a greater project value. Therefore, one shou1d be cautious when 

comparing dffferent projects based on effective tax rates. The rates thus 

obtafned may ha ve 1 itt 1 e or no corre 1 ation with the impact 0t taxation on 

project econom'cs, However, for comparing the incidence of dffferent tax 

regimes on a particular project, the effective tax rate serves a meanfngful 

purpose. 

Effective tax rates of over 100 percent are obtafned in five cases, . 
where the tax reg1mes reduced the profitabf1 ity of the lead-zinc project to 
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TABLE 6-18 

TAX PAYMENTS AS A PROPORTION OF PROJECT VALUE: 

OISCOUNTED 

Effect ive Tax Rates 
Based on a 10 Percent Di scount Rate 

Gold Lead-zfnc Copper-
Project Project Molybdenum 

"'" Project 
b (percent) (pe rcent) (percent) 

======= ======== ======= ====f!= ============= = = ====== = = ==,.=== 2==""=::r::l 

AUSTRALIA 
Queensl and 32.7 102.3 83.4 
WesterA Austral/a 0.0 113.5 91.8 
South Australia 12.1 105.4 85.6 

BRAZIL 
Domestfc consumpt i on 27.8 53.5 47.4 
Export ... 30.7 65.4 56.6 

CANADA 
Quebec 52.1 70.8 64.3 
Ontario 67.1 • 89.2 80.4 
Nova Scoti a 65.0 76.0 65.5 
Bri tish Col umb~ 71.6 84.9 72.8 

UNITED STATES 
Ari zona 78.8 103.1 75.4 
Colorado 56.5 78.7 S6.6 
Montana 46.0 51.7 44.9 

1 Nevada 39.2 42.6 40.1 

SOUTH AFRICA 83.4 101.9 83.9 

AVERAGE 47.4 81.4 67.8 
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TABLE 6-19 

TAX PAYMENTS AS A PROPORTION OF PROJECT VALUE: 

UNDISCOUNTED 

Effect ive Tax Rates 
Based on Undfscounted Project Value 

and Tax Payments 

Gold 
Project 

(percent) 

Lead-zinc 
Project 

(percent) 

Copper
Molybdenum 

Project 
(percent) 

==:1:1================== ======== ============== ======= = ============= = 

AUSTRAL lA 
Queensland 21.9 62.6 59.8 
Wes tern Aus tra lia 0.0 70.2 65.1 
South Austral fa 8.1 65.6 61.0 

BRAZIL , 
Domestfc consumption 20.3 33.1 36.8 
Export 22.2 40.2 43.3 

CANADA 
Quebec 41.2 49.2 53.1 
Ontario 51.5 59.1 62.3 
Nova Scoti a 49.7 51.3 51.9 
British Columbfa 55.6 57.8 58.3 

UNITED STATES 
Ad zona 50.1 52.2 47.8 
Colorado 40.8 41.2 37.1 
Montana 33.6 32.0 32.9 
Nevada 29.3 26.6 29.6 

SOUTH AFRICA 65.0 ) 67.5 65.5-

AVERAGE· 35.0 50.6 50.3 
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o 

o 

) 

a level below the cost of capital. Exam1n1ng the effective tax rates across 

the three projects, Nevada appea rs to ha ve the most 1 ean1ent tax reg1me wi th 

an average effective tax rate of 40.6 percent. South Afr1ca, with an average 

of 89.7 percent, followed byArizona with 85.7 percent, provide the heaviest 

tax burdens. Western Austral ia's and South Austral ia's harshness against the 

base metal projects is tempered by their relative leaniency for gold m1ning 

operations. Nevada, Montana and Brazll are among the most favourable 

taxation systems. Canadian provinces_ rank from third to tenth, with Ontario 

and British Columbia providing the relatively tougher tax regimes. 

Tabl e 6-19, showing tax payment shares based on undiscounted project 

values illustrate the effects of time values. Here, all discounting effects 

are del eted; hence, the effects of di fferent time patterns and preproduction 

periods are removed. Bec.ause un di scounted future cash f l ows ca rry more 
~ 

weight in total project value, yariations in undiscounted effective tax 
• 

rates among regimes appear more moderate than di scounted effect1 ve tax 

rates. Sl ight improvements in ranking are observed. for Western Austral fa, 

South Australia, Arizona and Colorado, whereas Canadian provinces and South 

Africa become 't,orse-off with the undiscounted results. Obviously, thfs 

reflects the effects of the time distribution of tax payments, which results 

from the structure of the taxation system. The regimes that show improvement 

ha ve re 1 a t ive 1 y more product i on- or property-oriented structures than those 

that show degradation, which are main1y based on profit or profitabllity. 

The relationship between tax structure and distribution of tax payments has 

been examined in more detail in an ear1 ier part of this section. 

Tax payments as a proportion of project value resülting from an 
\ 

integrated company basis of taxation are shown in tables 6-20 and 6-21, 

which are based on discounted and undiscounted values, respectfvely. 

'Effective tax rates shown here are general1y lower than those observed for 
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the ~roject bas1s of taxation. An exception to th1s rule 1s of course the 

U.S. reg1mes~ which, as expla1ned prev1ously, are l1mited by the minimum tax 

. provfsion. Canada shows agai n the greatest improvements from the i nvestor's 

point of view. Tax payments as a proportion of undiscounted project va 1 ùe 

shown in figure 6-21 do not necessarlly reflect the advantages of flow-, 
~ 

through deductions. This is because the provision for flow-through deduction 

1s meaningless without the time-value-of-money consideration. Hence, this 

pro v 1 s ion 1 00 ses ft s rat ion a 1 for b e 1 n g a n en c e n t f v e t 0 en cou r age min i n 9 

1 nvestment. 
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TABLE 6-20 

TAX PAYMENTS ·AS A PROPORTION OF PROJECT VALUE 

INTEGRATED COMPANY BASE, OISCOUNTED 

Effect ive Tax Rates 
Based on a 10 Percent Di scount Rate 

Gold 
Project 

(percent) 

Lead-zinc 
Project 

(percent) 

Copper
Mo l-ybdenum 
Project 

(percent) 

====== ============= == ===== == = ===== == ======= =======::1 = ====~ = ==-==:l2:s::a 

AUSTRALIA 
Queensland 32.7 93.8 79.2 
Western Australia 0.0 111.3 90.5 
South Austral ia 12.1 103.1 84.3 

BRAZIL 
Domestic consumpt i on 20.0 39.4 40.1 
Export 22.8 51.3 49.2 

CANADA 
Quebec 36.1 49.6 53.8 
Ontario 51.1 - 70.2 72.8 
Nova Scoti a 45.4 49.8 52.4 
British Columbia 52.4 59 .. .3- 60.5 

UNITED STATES 
Ari zona 80.5 103.9 78.5 
Colorado 60.8 84.3 61.9 
Montana 50.6 57.7 50.1 
Nevada 45.1 51.2 46.4 

SOUTH AFRICA n.a: 97.5 79.3 

AVERAGE 39.2 73.3 64.2 ------ -' ---
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TABLE 6-21 

TAX PAYMENTS AS A PROPORTION OF PROJECT VALUE 

INTEGRATED COMPANY BASE, UNDISCOUNTED 

Effective Tax Rates 
Based on Undfscounted Project Value 

and Tax Payments 

Gol d 
Project 

(percent) 

Lead-zfnc 
Project , 

(percent) 

Copper
Molybdenum 

Project 
(percent) 

=~.:s:z================ ====== == ====== ======== ====== = = ======= = ====== = ,.t 

AUSTRAL lA 
Queensland 
Western Austral ia 
South Austral fa 

BRAZIL Go 
Domestfc consumpti on 
Export 

CANADA 
Quebec 
Ontario 
Nova Scotia 
British Columbia 

UNITED STATES 
Ar1 zona 
Colorado 
Montana 
Nevada 

SOUTH AFRICA 

AVERAGE .... 

21.9 
0.0 
8.1 

17.3 ' 
19.2 

38.5 
49.0 
46.1 
52.6 

51.8 
41.0 
36.7-
32.9 

n.a. 

31.9 
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61.1 
69.6 
65.1 

29.1 
36.2 

47.8 
59.3 
49.0 
56.2 

53.4 
43.9 
34.8 
30.1 

66.9 ' 

50.2 

58.9 
64.8 
60.6 

34.6 
41.1, 

53.6 
65.4 
52.2 
59.3 

49.6 
39.6 
35.4 
32.4 

64.9 

50.9 
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6.3.'SENSITIVITY TO REVENUE AND INFLATION 

The sensitivity of after-tax investment 1ncent1ve to changes in the 

level of revenue and inflation is examined in th1~ sectio'n. This sens1tivity 

analysis completes the study of the effects of taxation on project 

econonr1cs. It is an important part of the study because it analyzes the 

vulnerablity of an fnvestment' opportunity under a part1cular taxation sy~tern 

as i t i s expos ed to cha nges in the 1 e ve'l 0 f key pa ramete.rs suc h as meta 1 

priees, 1 abour and other input costs, and exchange and 1 nflation rates. In 

addition, this type of analysis al so shows the response of the various 

"taxaUon systems to a range of, project profi tab1l i ty. 

Apart from market related variables, there can be other factors, 
t 

inherent to the mineral deposit, which can.affect the level of operating 

profits:. These include for instance an unexpected variation in the qual ity 

of sorne part of the depo~itt or a v~r"lation in local geological conditions 

which may cause additional mining costs. All these factors are' risk elements 

which contribate to the uncerta1nty associated with m,'rifng investment 

decisions. For the purpose of the study, the factors stated above are 
'1 

classified into two groups:- those which affect the level of .operating 
1 

profits, and inflation. Metal priees, costs, exchange rates and d~posit 

qualfty affect the,level of operating profits. Hence, all variations in 

these el ements are aggregated and assumed to be represented by a change in 
1 

) " 
the level of revenue.<:lThusf' revenues are varied from 75 to 125 percent of 

base c~~e conditions for the purpose of sensitfvity analysis. In addition to 

the 5 percent inflation rate assumed for base case conditions, rates of O. 

10, 15 percent are consfdered as well. 

Tabl ~22 to 6-27 show the sensiti vit y of economic ir'1di cators to 

changes in the 1 evel of revenue. Such changes are of prime conter" to the 
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mine operator, since revenue represents the base which ensures the economic 

heal thiness of a mining busine.ss. As can be anticipated, deflniJ.e effects 

caused by changes in the leve1 of revenue are observed for a1l three 

projects. On both a before-tax and after-tax basis, economic indicators are 

much more sensiti ve to reductions in revenue. The J'rofitable gol d and/ 

copper-molybdenum projects become marginally profitable or sub-economic in 

most tax jurisdictions with a 15 percent reduction in revenue. The lead-zinc 

project, inftially designed to be marginally economic on an after-tax basis, 

becomes sub-marginal with a 5 percent ,decrease in revenue, and definitely 

sub-economic with a 15 percent reduction in revenue. 

The tax regimes do not react to the changes in a parallel way. Their 

original base-case ranking is distorted in certain cases. By examining the 

results associated with the gold project, it is seen that Canadian provinces 

and U.S. stat"es maintain their position throughout the range of revenue 

variations. Brazil maintains its upper position as wel1. These are the cases 

of paral1e1 movemênts fn ranktng positions. However, contrasting movements 
• 

are found in Australia, notably in the case of Queensland and South 

Australia. Queensland moves from third position, at a high level of revenue, 

to eleventh position at the lowest 1evel. This is a drastic change in 

'rel ative position among the systems. South Austral ia moves from second to 

fourth position under the same conditions, The South African cases exhibit a 

totally opposite response to the revenue variations relative to the 

Austral fan cases. South Africa assumes the lowest position at high levels of 

revenues, but it improves to better than average at the lowest level. 

These findings directly reflect the structure oJ the indi vidual 

taxation systems. Taxes in Brazil, Canada, and the U.S. are dominated by 

corporate income t~'xes based on profits, w-heteas taxes for gold mining . , 

operatfon's in Austral1a are sol ely bas,ed on royalties and those in South 
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TABLE 6-22 

o SENSlTIVITY OF RATE OF RETURN Ta REVENUE: 

GOLO PROJECT 

Before-Tax and After-Tax Rate of Return (';) 

Change in revenue 

-25% -15% -5% 0% +5% +15% +25% 

====================================================== =============2===~.= 

B EFORE - TAt 6. 1 14.5 21.8 25.1 28.3 34.3 39.9 
If 

\ 
AUSTRAL lA 

Queensland 1.9 10.3 17.4 20.6 23.7 29.5 35. a 
Western Australia 6.1 14.5 21.8 25.1 28.3 34.3 39.9 
South Austra lia 4.3 12.9 20.1 23.5 26.6 32.6 38.2 

BRAZlL 
Domesti c consumpt ion 6.1 13.8 191 21. 7 24.0 28.2 32.2 
Export 5.4 13.3 18. 21. 3 23.6 27.B 31.8 

-.-
CANADA 

Quebec 3.4 10.7 16.3 18.9 21.4 26.0 30.4 
Ontario 2.7 9.0 14.1 16.4 18.7 23.0 27 .0 
Nova Scot i a 1.7 8.B 14.2 16.7 19.1 23.7 28.1 
Bri tish Col umbia 2.0 8.4 13.4 15 .~ 17.9 22.1 26.3 

UNITED STATES 
Ar; zona -3.4 4.4 10.7 13.3 15.9 20.5 24.3 
Co 1 orado 1.9 8.B 14.5 17 .0 19.4 23.5 26.9 
Montana 2.8 10.3 16.4 19.2 21. 7 26.0 29.8 
Nevada 4.1 11.6 17.6 20.3 ... 22.8 26.9 30.8 -- SOUTH AFRlCA 3.4 7.7 11.4 13.7 15.1 17.9 21.7 

o 
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'TABLE 6-23 

SENSITIVITY OF NET PRESENT VALUE TO REVENUE: 

GOLO PROJECT 

Before-Tax and After-Tax Net Present Value ($ million) 

Change in revenue 

-25% -15% -5% 0% +5% +15'1 +25% 

~============~=======================~=====================~============= 

BEFORE- TAX -1.8 2.3 6.3 -8.3 10.3 14.3 18.4 

AUSTRALIA 
Queensl and -3.5 0.1 3.8 5.6 7.4 11.1 14.8 
Western Australia -1.8 2.3 6.3 8.3 10.3 14.3 18.4 
South Austral ia -2.5 1.4 • 5.3 7.3 9.3 13.2 17.1 

BRAZIL 
Dornes tic consumpt i on -1.8 1.8 4.6 6.0 7.3 -9.9 12.5 
Export -2.1 1.6 4.4 5.8 7.1 9.6 12.2 

CANADA 
Quebec -2.7 0.3 2.8 4.0 5.2 7.4 9.7 
Ontario - 2.9 -0.4 1.7 2.7 3.8 5.8 7.8 
Nova Scotia -3.3 -0.5 1.8 2.9 4.0 6.2 8.4 
British Columbia -3.1 -0.7 1.4 2.4 3.3 5.2 7.1 

j 

UNI(TED S]ÂTES 
~zona -6.2 -2.7 0.3 1.8 3.2 . 5.8 8.2 
Co 1 orado - 3.7 -0.6 2.3 3.6 4.9 7.3 9.5 
Montana -3.1 0.1 3.1 4.5 5.8 8.3 10.5 
Nevada -2.6 0.7 3.7 5.0 6.4 8.8 11.2 

SOUTH AFRICA -2.6 ~.9 0.5 1.4 1.9 3.0 4.5 
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Africa are based on prof1tabl1ity. Projects operating under taxation 

systems based on royalties (production) are,.most sensitive to level of 

r e ven u e s wh i let ho S e und e r pro fit a b i lit Y t a x a t ion s y stem s are, the 1 e a s t 

sensitive. Those subject to profit-based taxation systems assume"\ an 

intermediate position in terms of sensitivity to changes in the level of 

revenue. Property taxation, which constitutes an important part of the U.S. 

system, has a si mi lar effect to that of production taxation because ad 

valorem property taxes are closely related to annual revenue. Such a trend 

is apparent in the cases of Arizona and Colorado, for lower levels of 

revenue, al though the effects of property taxes seem to be largely dampJned 

by corporate income taxat; on through deduction of state taxes. 

These rélationships between structure of taxation and after-tax project 

economics can be furthet observed in the other two mine development cases. 
,'-- , 

In the case of the lead-zinc and copper-molybdenum projec.{s, sensitivity 

under the Austral ian systems are moderate. This is because corporate income 

taxes are levied from base metal mining operations, hence causing,this 

component to take on a more important role in overall taxation. 

Nevertheless, the Austral ia,n and U.S. taxation systems assume 1owe.C. 

positions at the lower revenue levels than at the higher levels, 1n both 

base'metal mining projects. This reaffirms the statement that production

based taxes make systems more sensitive to revenue levels than prof1t-based 

taxes, ,despi te the faç,t that these taxes may be deduct 1 b le from the federa 1 

income tax base. Here again, the opposite b.ehav1or 1s observed in South 

Africa for both projects. From a position of ninth or tenth at the lowest 

level of revenue, it moves down to the last position at the highest level of 

revenue. .. 
ln summary, it has been shown that rate of return and net present value 

criteria under production- or property-based systems are the most sensitive 

\ 
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to revenue 1 evel s. whereas criteria under profi tab1li ty-based systems are 

the least sensitive. Taxation systems of Queensland and South Austral1a on 

the one hand, and South Africa on the other, have provided examples of both 

extremes. The systems associated with Canadian provinces assume fairly 

neutral positions in terms of sensitivity to revenue, while maintaining mid-

range positions in terms of competitiveness. 

Il 



TABLE 6-24 

o SENSITIVITY OF RATE OF RETURN TO REVENUE: 

LEAO-ZINC PROJECT 

Before-Tax and After-Tax Rate of Return (1) 

Change in revenue 

-25% -15~ -5~ 0% +5~ +151 +25~ 

========================================================================== 

BEFO~E-TAX 5.3 12.1 17.4 19.8 21.9 25.9 29.4 

AUSTRALIA 
Queensland -1.3 3.6 7.8 9.7 11.5 14.8 17.9 
Western Australia -5.1 1.2 6.1 8.3 10.2 13.9 17 • 1 
South Austral ia -3.7 2.4 7.2 9.3 11. 3 14.5 18. 1 

BRAZIl 

0 Domestic cons~mption 4.5 9.5 13.3 15.0 16.6 19.6 22.3 
Export ~ 2.4 8.1 12.1 13 .8 15.4 18.4 21. 2 

CANADA 
Quebec 3.3 8.2 12.0 13.6 15.2 18.0 20.4 
Onta ri 0 1.9 6.5 9.9 11.4 12.8 15.4 17.6 
Nova Scotia 1.7 7.1 11.1 13.0 14.7 17 .8 20.5 
British Columbia 1.8 6.6 10.3 12.0 13.6 16.4 18.9 

UNITED STATES 
Arizona -4.0 2.7 7.6 9.7 11.6 15.0 18.0 
Co 1 orado 0.0 5.8 10.2 12.1 13.8 17.0 19.7 
Montana 2.1 8.4 13.2 15.2 17.1 20.4 23.2 
Nevada 3.3 9.4 14.1 16.1 17.9 21.1 23.8 

SOUTH AFRICA 0.7 4.8 8.2 9.7 11.2 13.8 16.1 

') 
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JABLE 6-25 

SENSITIVITY OF NET PRESENT VALUE TO REVENUE: 

LEAD-ZINC PROJECT 

Before-Tax and After-Tax Net Present 'falue ($ million) 

Change in revenue .. 
-25% -15% -5% 0% +5% +15% +25% 

2=~==2===~=~===~========================================================= 

SEFORE-TAX -16.8 8.9 34.7 47.5 60.4 86.1 111.8 
•• 

AUSTRALIA 
Queensland -36.2 -22.3 -8.2 -1.1 6.0 20.2 34.5 
Western Australia -43.2 -28.5 -13.8 -6.4 0.9 15.6 30.3 
South Austral fa -40.3 -25.2 -10.1 -2.6 5.0 20.1 35.2 

BRAZIL 
Domestfc consumpt i on -19.6 -2.1 14.0 22.1 30.1 46.2 62.3 
Export -25.7 -7 .3~ 8.7 16.40 24.2 39.7 55.2 

CANADA 
Quebec -21. 7 -6.1 7.4 13.9 20.4 32.8 44.5 
Ontarfo -25.2 -11.9 -0.4 5.1 10.8 21.3 31.4 
Nova Scotfa -26.3 -10.2 4.3 11.4 18.7 32.2 45.4 
Sri tf sh Col umbf a -25.3 -11.4 1.0 7.2 13.7 25.4 36.7 

UNITED STATES 
Ari zona -51.9 -30.9 -11.1 -1.5 8.0 26.8 45.4 
Colorado -37.0 -17.7 1.1 10.1 19.1 36.8 . .., 54.1 
Mon"tana -26.3 -6.0 13.5 23.0 32.4 50.9 '. 68. 3 
Nevada -22.9 -2.2 17.6 27.3 36.7 55.1 72.2 

SOUTH AFRI~A -27.3 -16.4 -6.0 -0.9 4.2 14.0 23.8 
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TABLE 6-26 

SENSITIVITY OF RATE OF RETURN TO REVENUE: ,. 
COPPER-MOLYBDENUM PROJECT 

Before-Tax and After-Tax Rate of Return (1) 

Change in revenue 

-25% -15% -5% 0% +5% +15% +25% 

=============================================================2~2==~2=.~2~. 

BEFORE-TAX 9.3 16.5 22.6 25.4 28.1 33.2 38.0 

AUSTRALIA 
Queensland 1.0 6.4 11.0 13.1 15.1 19.1 22.8 
Western Australia -2.1 4.3 9.3 1.1.5 13.7 17.8 21.8 
South Australia -0.7 5.5 10.4 12.7 14.9 19.1 23.0 

BRAZIL 
Domestic consumption 7.4 12.7 17.1 19.1 21.1 24.8 28.3 
Export 5.6 11.2 15.7 17.7 19.6 23.3 26.8 

CANADA 
Quebec 5.8 11.1 15.4 17.3 19.2 22.7 26.0 
Onta ri 0 4.3 8.9 12A 14.0 15.6 18.5 21.4 
Nova Scoti a 4.6 10.2 14.7 16.8 18.8 22.6 26.4 • 
British Columbia 4.2 9.5 13.8 15.7 17.5 21.0 24.4 

UNITED STATES 
Arizona -1.4 6.0 11.6 13.8 16.0 19.4 22.4 
Colorado 3.9 10.0 14.8 16.8 18.5 21.7 24.6 
Montana 5.4 12.2 17.3 19.3 21.2 24.5 27.7 
Nevada 6.7 13.2 18.1 20.1 21.9 25.4 28.6 

SOUTH AFRICA 3.3 7.9 11.8 13.5 15.2 18.4 21.4 , 
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TABLE 6-27 .. 
l' 

! 

SENSITIVITY OF NET PRESENT VALUE Tfr REVENUE: 

COPPER-MOLYBDE~T 

Before-Tax and After-Tax Net Present Value ($ mi 11 ion) 
b. -Q 

J 
Change in revenue 

-251 -151 -51 0% +5% +15% +25% 

=====================================:a================================== 

BEFORE-TAX -8.1 83.4 174.9 220.6 266.3 357.8 449.3 

AUSTRALIA 
Queensland -88.'6 -38.8 11.3 36.6 61.8 112.6 163.7 
Western Australia -112.7 -60.4 -8.2 18.0 44.1 96.4 148.7 
South Austra'lia -102.4 -48.7 4'.9 31.7 58.6 112.2 165.9 

BRAZIL 
Domestfc consumption -27.5 31.1 87.7 116.0 144.2 200.8 257.3 
Export -45.0 Il.5 68.6 95.8 123.1 177 .6 232.2 

CANADA 
Quebec -40.4 11.2 56.7 78.8 100.5 143.8 186.0 
Ontario -42.5 -11.2 25.6 43.2 60.9 97.2 134.0 
Nova Scotia -51.8 1.9 51.8 76.2 100.6 149.0 197.9 
British Columbia -53.5 -4.7 39.1 60.1 80.7 122.7 165.1 

UN ITED STATES 
Arfzona -125.9 -50.2 21.2 54.3 86.8 142.0 193.7 
Colorado -70.4 0.2 66.0 95.7 122.2 173.2 223.6 
Montana -47.7 25.4 '92.8 121.5 148.7 200.8 252.7 
Nevada . -35.4 38.2 103.6 132.0 159.4 213.8 268.1 

SOUTH AFRICA -58.6 -19.8 17.5 35.5 53.5 89.3, 124.4 
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Effects of inflation on after-tax economic indicators result from the 

fact that capital expenditure allowances are not indexed. As operating 

profits inflate, ~the shielding effect of depreciation al lowances diminishes, 

thereby caus i ng an i ncrease 1 n rea l tax payments. The effects of di fferent 

inflation rates are shown in tables 6-28 to 6-33. The reduction in before

tax economic indicators which occurs with higher inflation (as shown in the 

top line of table 6-28, for example) results from the additional annual 

working capital needed to keep its current dollar level at a fixed 

proportion of annual operating costs. In many cases, this effect is 

significant enough to alter the economic viability of marginal situations 

such as the l ead-zinc project. 

The sensitivity of after-tax economic indicators to inflation clearly 

distinguishes the differences in structur~ embodied in the tax systems. 6y 

examining the the differences between after-tax rates of return at inflation 

rates of 0 and 15 percent, the tax regimes can be grouped into high 

sensitivity and low sensitivity regimes. Canada and South Africa fall into 

the high sensitivity group, with differences ranging from 3.7 to 5.5 

percent. Brazil and the United States belong to the low sensitivity group, 

with differences of 3 percent or less. This observation implies that profit-

and profitabil ity-based taxation systems are more sensitive to the level of 

inflation.1 Mine development cases subject to the taxation systems existing 
-

in Canada and South Africa show an approximate reduction of 1.5 percentage 

points in the rate of return for every 5 percent increase. in the inflation 

rate. Cases subject to taxation regimes in Brazil and the U.S. show an 

average reduction of 0.9 percentage points'for the simi lar increases in 

1. For cases where profitabi11ty structure 1s not indexed. 
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fnflatfon rate. These htter regfrnes have structures consfst1ng of 1ncome ./ 

taxes as wel 1 as production taxes. In the case of the gold project in (/ , 
\ 

Austra11a, the resu1ts mere1y ref1ect the 1ncrease in work1ng capital wh1ch '0 
was discussed previous1y. Thus, when a general inflation rate 1s app1ied to 

a11 components of revenues and costs, productfon-based taxes are not at a11 

sensitive to inf1 at1on: As shown, a mixture of profit- and production-based 

structures has less sensitivity to inflation than a pure profit-based 

regime. 

1 
\ 
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TABLE 6-28 

SENSITIVITY OF RATE OF RETURN TO INFLATION: 

) GOLO PROJECT 

Before-Tax and After-Tax Rate of Return (%) 

Inflation rate . 
0% 5% 10% 15% 

==================================================~~3~~===S2~=.2~. 

BEFQRE-TAX 25.5 25.1 24.7 24.4 

AUSTRALIA 
Queensland 21.1 20.6 20.2 19.8 
Western ~~r'11' 25.5 ~ 25.1 24.7 24.4 
South Au tralia 23.9 ,.~ 23.1 22.7 

BRAZIL r~ 
Domestic consumption 22.7 21.7 20.8 20.1 
Export 22.3 21.3 20.4 19.7 

CANADA-
Quebec 20.5 18.9 17.5 16.2 
Ontario 18.3 16.4 14.9 13.6 
Nova Scotfa 18.2 16.7 15.5 14.4 
British Columbia 17.5 15.8 14.2 12.9 

UNITED STATES 
Ari zona 14.4 13.3 12.4 11.6 
Colorado 18.0 17.0 16.0 15.2 
Montana 20.3 19.2 18.2 17.4 
Nevada ( 21.4 20.3 19.3 18.4 ,. 

SOUTH AFRICA 13.7 11.8 10.2 
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TABLE 6-29 
• 

SENSITIVITY OF,NET PRESENT VALUE TP INFLATION: 

GOLO PROJECT 

Before-Tax and After-Tax Net Present Value 
t ... 

($ million) 

Jb 

Infl ati on rate ....,-
"'- -..-

0% 5% 10% 15% 
...... ~ ~ \ 

L~~ 

============== ===~~=================================~============ 
BEFORE-TAX 8.5 8.3 8.1 7.9 

\ 

1-, 
/ 
,.-

AUSTRALIt: 
~ Queensland 5.9 5.5 5.3 5.1 

Western Australia 8.5 8.3 8.1 7.9 
South Austral ia 7.5 7.3 7.1 6.9 

BRAZIL 

C Domestic consumpt ion, 6.6 6.0 5.5 5.1 
Export [ 6.3 5.8 5.3 4.9 

,. ~ CANADA 
Quebec 4.8 4.0 3.3 2.7 

J 
Ontario 3.6 2.7 2.1 1.5 
Nova Scotia 3.6 2.9 2.3 1.9 

~ British Columbia 3.2 2.4 1.7 1.2 
1 . 

"-
UNITED STATES 

Ar1 z<ona 2.3 1.8 1.3 ' 0.9 
Colorado 4.2 3.6 3.1 2.6 
Montana 5.1 4.5 4.0 3.5 
Nevada 5.7 5.0 4.(i 4.1 

... 
SOUTH AFRICA 2.0 1.4 q).7 0.1 

H 

,----
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TABLE 6-30 --
o SENSITIVITY O~ RATE O'F RETURN TO INFLATION: 

LEAD-Z{NC PROJECT 

Before-Tax and After-Tax Rate of Return (1) 

Inflation rate 

01 5% 101 15'; 
>". 

==================================================~~~~=~~aa=2~22.~ 

BEFORE-TAX ZO.l 19.8 19.4 19.2 

AUSTRALIA 
Queensland \. 10.8 9.7 9.0 8.5 
Western Australia '" 8 .. 4 8.3 8.2 8.1 
South Australia 9.,4 9.3 9.2 9.2 

BRAZIL 
Do~estic consumption 15.9 15.0 14.2 13.6 
Export 14.8 13.8 13.0 12.3 

CANADA 
Quebec 15.5 13.6 12.0 10.6 
Ontario 13.5 lL4 9.6 8.0 
Nova Scoti~ 14.3 13.0 11.9 10.9 
British Columbia 13.6 12.0 10.7 9.5 

UNITED STATES 
Ari zona 10.5 9.7 9.0 8.3 
Colorado 13.0 12.1 11.3 10.7 
Montana 16.1 15.2 14.4 13.8 
Nevada 16.9 16.1 15.4 14.7 

SOUTH AFRICA 11.4 9.,7 8.4 7.1 

" 

o 
; 
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1 ~. TABLE 6-31 
" 

~ 
SENSITIVITY OF NET PRESENT VALUE TO INFLATION: 

LEAD-ZINC PROJECT ~ 

Before-Ta~ter-Tax Net Present Value ($ million) 

In fl a t ion rate 

0% 5% 10% 15% , 

=====~================================================ ============ 

REFORE-TAX 49.5 47.5 45.7 44.0~ 

AUSTRALIA ~ Queensland 3.2 -1.1 -3.8 -5.7 
Western Australia 
South Austral fa 

BAAZ IL 
Dornes t f c consu~pt ion 
Export 

CANADA 
Quebec 
Ontario 
Nova Scotia 
British Col umbia 

UNITED STATES 
Arf zona 
Colorado 
Montana 
Nevada 

SOUTH AFRICA 

-5.9 
-2.2 

26.8 
21.1 

( 

22.0 
13.7 
16.9 
13.6 

2.7 
14.5 
27.2 
31. 3 

4.9 

. ~-4; • 
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-6.4 -6.8 -7.1 
-2.6 -2.8 -3.0 

22.1 18.4 15.4 
16.4 12.7 9.7 

13.9 7.3 2.0 
5.1 -1.6 -7.1 

11.4 7.1 3.3 
' 7.2 2.5 -1.8 

-1.5 -5.1 -8.1 
10.1 6.3 3.2 
23.0 19.3 16.1 

,27.3 23-.7 20.5 

-0.9 -5~6 -9.7 

. ---!..I __ 
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TABLE 6-32 

o SENSITIVITY OF RATE OF RETURN TO INFLATIOtt: 

COPPER-MOL YBDENUM PROJECT J 
+ 

Before-Tax and After-Tax Rate of Return (%) 

Inflation rate 

0% 5% 10% 15% 

= ====== = = ==:=: = ====== = = == ==== ====== = = = ===== -= == ==2=== == ==== = = ====== 

BEFORE- TAX 25.7 25.4 25.2 24.9 

AUSTRAL lA 
Queensl and 13.9 13.1 12.6 12.3 
Western Australia 11.5 Il. 5 11.6 11.8 
South Austral fa 12.6 12.7 12.8 13.0 

BRAZIL 
Domestic consumption 20.1 19.1 18.3 17.7 
Export 18.7 17.7 16.9 16.2 

CANADA 
Quebec 19.1 17.3 15.9 14.6 
Onta ri 0 16.2 14.0 12.4 11.1 
Nova Scotia 18.0 16.8 15.8 15.0 
British Columbia 17.2 15.7 14.4 13.3 

UNITED STATES 
Ari zona 14.7 13.8 13.1 12.3 
Colorad9, 17.6 16.8 15.9 15.1 
Montana 20.6 19.3 18.3 17.4 
Nevada 21.3 20.1 19.1 18.2 

SOUTH AFR 1 CA 15.0 13.5 12.3 11.3 

o 
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TABLE 6-33 

SENSITIVITY OF NET PRESENT VALUE TO INFLATION: 

COPPER-MOL YBDENUM PROJECT 

Before-Tax and After-Tax Net Present Value ($ mnJion) 

l n fl a t ion rat e 

O~ 5% 10% 15% 

= ====== === ===== = ======== ====== = = =:=:= = == =::= = == ====:3.= ===== == = ===== 

BEFORE-TAX 225.6 220.6 216.1 211.9 

AUSTRALIA 
Queens 1 and 47.1 36.6 30.5 26.8 
Western Australia 17.J-- 18.0 ' 19.1 20.4 
South Austral fa 30.4 31.7 33.3 35.0 

BRAZIL 
\ /1 

Dornes tic consumpt10n 130.6 116.0 104.7 95.5 
Export 110.4 95.8 84.6 75.4 

L .' 
CANADA é 

Quebec 100.4 78.8 62.4 49.0 
Dnta ri 0 68.3 43.2 25.1 11.2 
Nova Scotia 90.6 76.2 64.8 55.0 
British Columbia 77.2 60.1 46.4 35.1 

UNITED STATES 
Arf zona 66.5 54.3 43.3 32.4 
Colorado 108.1 95.7 82.3 70.6 
Montana 138.6 121.5 107.2 95.0 
Nevada 149.0 132.0 117.8 105.9 

SOUTH AFR IlA 50.9 -35.5 23.0 12.6 
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CHAPTER 7 

SUMMARY, CONCLUS IONS AND RECOMMENDATIONS 

7.1. SUMMARY 

Taxes are a critical co st concern to the mining industry, and 1t is an 

import-ant determinant in the economic evaluation of mining investment. The 

issue of appropriate type and 1 evel of taxation imposed upon the min1ng 

industry continues to be a controversial aspect of mineral pol icy. As a 

result of differing taxation philosophies, mineral taxation levels 1n Canada 

have fluctuated s1gnifican,tly over recent years. Such a divers1ty of 

taxation pol ides is also the case in individual provinces or states withln 

a country. 

This study measures the impacts of taxation on minlng investments. In 

particular, it examines Canada's competitive position in terms of tax 
• 

incentives in comparison with other important mineral producing countries. A 

highly competitive position is particularly important to Canada's mineral 
~ 

industry because it is highly export oriented, with over 70 percent of 

mineral production being exported to international mineral markets, and it 

has a strong impact On Canada's national economy through both forward and 

backward linkages with other industrial activities. The comparison 1s 

carried out on the bas'is of the effects of taxation on project econom1cs, 

the analysis of the time profi1~ of- tax payments in rel ation to tax 

structure, the assessment of overall tax incidence, and the sensit1 vit y of 

those factors to the level of profitabll ity and inflation. 

Three hypothetical mine development opportunities, considered to be 

typical projects of interest in Canada, are used to carry out the necessary 

compar1sons: a small-size underground gold project w1th preproduct1on and 
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production periods of 2 and 10 years, respectively; a medium-size 

underground lead-zinc mine wfth equiva1ent periods of 4 and, 14.8 years; and 

a 1arge-scale open pit copper-molybdenum mine with equiva1ent periods of 2 

and 22.5 years. These potent i al mi nes are i ni ti a 11 y eva 1 uated under the tax 

regimes of four provinces in Canada. Then, these projects are further 

assessed in a number of other jurisdictfons in Austral fa, Brazi1r South 

Africa, and the U.S.A. A11 assessments are carried out with reference to 

economic and techno10gica1 perspectives currently prevail ing in Canada. 

Monetary va lues are expressed in constant 1985 Canadian dollars. A 5 percent 

general infl ation rate, a real 10 percent discount rate, and exchange rates 

of AUS $1.00/ CAN $, 0.0968 Brazi 1 fan ORTN'~uni ts/ CAN $ and US $0.8/ CAN $ 

are used in the study. Market price conditions as well as representative 

deposit characteristics are held constant for the purpose of the analysis. 

The study focuses on the impact of various taxation instrument and does 

not attempt to assess the rel ati ve importance of taxation compared to other 

factors that an investor would' take into account when making an investment 

deci sion. 

From a mineral economics point of view, the objective of minera1 

taxation 1s to capture excessive profits accrued from the extraction of . 
minera1 resourjS, whl1e leaving the 1nvestor with a_fair return on his 

capital investfent. It is a1so desirab1e for governments who are responsib1e 

for designing and enforcing a taxation system to ensure that it reflects 

provisions for those characterist1cs urtique to the mining industry. Sorne of 

these special characteristics 1nc1ude: high risk and long time periods 
J _ 

associated with minera 1 exploration, large capi ta 1 inves tments requi red for 
../"' 

the deve10pment of mines prior to the commencement of production, and 
), " 

depl etfon assocfated with non-renewab1 e minera1 resources. 

In these regards, var10us desfrable elements have been suggested for 

143 



o 

o 

the establ ishment of a fair tax system. Among the goals considered in the 

fonnulation/f taxation policy are: equity in distribution of tax burden, 

economic efficiency to facl1itate the use of fiscal policy for stabf1 ization 

and growth objectives, 'neutrality with respect to minimization of 

interference with economic decisions', ease of administration and low cost 

for compl iance, stabi 1 izat10n and maximization of revenue for the 

government, and flexibi 1 ity to allow the establ ishment of certain investment 

incentive programmes with minimum interference with the equity objective. 

The various objecti ves enumerated above and the consideration of the 

industry's characteristics combine to yield a w1de variety of mineral 

taxation structures. The tax regimes analyzed in this study cover most of 

the types of fiscal instruments generally appl icabl e to mineral projects. 

Furthennore, those countries considered are major mineral produc\,s of the 

world. The regimes are: 1) Provinces of Quebec, Ontario, Nova Sc'"otia and 

British Columbia in Canada, 2) States of Queensland, Western Australia and 

South Australia i~ Alfstralia, 3) States of Arizona, Colorado, Montana and 

Nevada in the United States, 4) Brazil, and 5) South Africa. The important 

features of taxation systems as applied to the mining fndustry in the 

individual regimes can be summarfzed as follows: 

(1) Canada: The Canadian m.ining industry 1s currently subject to three 

levels of taxation -- federal corporate income taxation, provincial 

corporate income taxation, and provincial mining taxation. The federal 

corporat~ income tax is levied at a rate of 36 percent of the taxable income 

remaining after subtraction of all production costs and allowabl e 

deductions against a company's mining revenues. On apprpximately the same 

taxable income, a provincial corporate income tax is levied at a rate 

varying from 5.5 percent in Quebec to 16 percent in British Columbia. Each 
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Canadian province fmposes a mining tax on profits derived from mining 

ope~atfons before the processing stage. A11 three taxes are profi t based. In 

addition, none of these taxes are deductib1e against each other. .. 1 \-. 
~, (2) Austral ia: The Austral ian system consists of Cornrnonwea1 th incorne 

taxation and state roya 1 ties. State royal ties are deductib1 e for the purpose 

of computing cornmonwea1th~e taxes, which are 1evied at a rate of 46 

percent of taxable incorne. They are payable in the year following the year 

for which they are assessed. Gold mining operations are e!ernpted from 

corporate incorne taxation. State royalties in South Austra1ia and Western 

Austral ia are based on the value of commodies produced, and are levied at 

rates of 2.5 and 5 percent, respecti ve1y. Gol d mining operations in Western 

Austra1ia are exempted from royalty. Queensland's royalty system is based on 

the value of production, but a profit-based system may a1so be used in 

particu1 ar circurnstances. 

(3) Brazil: Federal corporate income taxation is the only significant 

tax e1ement here when mineral products are supplied to a domestic sme1ter. 

When the rninerals are produced for export, a mining tax is levied at a rate 

of 1 percent for gol d and 4 percent for base meta l s. The rnining taxes are 

coliected by the federal government and redistributed to state governrnents 

and rnunicipalfties, fn proportions of 70 and 20 percent, respective1y. The 

remaining 10 percent is retained by the federa1 government • 

(4) South Africa: This taxation system invo1 ves corporate incorne taxes 

and 1 ease payments. These taxes are ba sed on annua 1 profits. The ca 1 cul at 1 on 

of 1ease payments invol ves a rating structure based on profitabi1ity. In the 

case of new gold mines, corporate income taxation is based on profitability 

as we1l. Lease payments are deductible for the purpose of assess1ng the 

corporate fncome tax base. The tax.ation capital âllowance, an fnterest 

adjustment assoc1ated with carrfed losses frorn previous years, is deducted 
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from operating profits derived from new gold mining operations. 

(5) The United States: In the U.S., the federal government levies an 

income tax on mining operations. Ad valorem property taxes. severance taxes 

and state corporate taxes are levied by most state governments. However. 

Nevada does not collect any state corporate incorne taxes. The federal 

government levies incorne taxes at a rate pr;ogressively ranging from 15 to 46 , 

percent of taxable incorne. A rninim:Jm tax rule applies in this case as well. 

Taxes levied by states are deductible in computation of the federal income 

tax base. Ad valorem property taxes are levied on the present value of 

future net proceeds (Arizona), the present value of future net incarne 

(Colorado, for non-producing mines), the previous year's net income 

(Colorado, for producing mines), or on the previous year's net proceeds 

(Nevada). Severance taxes are based on value of mine production. For the 

purpose of assessing state income taxes, Arizona permits the deduction of 

severance and property taxes for the current year as well as federal income 

tax payments from the previous year. Montana and Colorado use the same 

corporate tax base as that used for federal income taxe 

This study examines before- and after-tax econornic indicators 

associated with the representative mine develo!)ment cases. and investigates 

the components and time profi le of tax payments 1 evied on the projects under 

the individual tax regimes described above. Taxation on a project basis is 

assumed in the base case analysis, but an integrated company basis is 

considered as a variant. Integrated companies may have sfgnificant 

advantages over junior companies, an important factor to consider in a study 

of thi s type. 

Before-tax economic i ndicators assoc1 ated wi th the representat ive mine 

deve10pment cases are as fo110ws: 
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Project 

Gold 

Lead-Zi nc 

Copper-Mol ybdenum 

ROR (~) 

25.1 

19.4· 

25.4 ' 

NPV @10% ($ mil.) 

8.3 

45.7 

216.1 

After-tax economic indicators vary signifi~antly among the tax regimes. 

The following ranges of results areobtained: 

Project 

Gold 

Lead-Zinc 

Copper-Molybdenum 

ROR (~) 

13.3 to 25.1 

8.3 to 16.1 

11. 5 to 20.1 

~PV @10% ($ mil.) 

1.4 to. 8.3 

-6.4 to 27.3 

18.0 to 132.0 

Figure 7-1 i 11 ustrates project rates of return across a 11 the regimes. 

Based on before- and after-tax net present val ues, effective tax rates are 

obtained and compared in figure 7-2. 

Regimes with least and most favourable tax 'pro-visions are found to be 

Arizona and Western Austra1ia for gold and Western Australia and Nevada for 
<!-1 

base meta l s. 

lntegrated c~any basls provlsfons allow a more favourable treatment 

at the federal corporate income tax level, except in the U.S.A. and South 

Africa, where flow-through provisions do not create an advantageous tax 

position. 
~ 

Tax shares between federa1 and local jurisdictions are found to vary 

significant1y from country to country. Nevertheless, it appe'ars that in most 

taxation systems, tota 1 corporate i ncome taxes account for a si gni fi cant 1 y 

h1gher portion of tax revenues. 
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FIGURE 7-1 

SUMMARY -- RATES OF RETURN 
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FIGURE 7-2 

SUMMARY -- EFFECTIVE TAX RATES 
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Sens1tiv1ty analysh 1s carr1ed out w1th part1cular attention to the 

effects of variations in revenue and 1nfl at10n on the econom1c 1nd1cators of 

the minfng projects. A range of revenues. vary1ng from -25 percent to +25 

percent of base conditions, and infl atfon rates rangfng from 0 to 15 percent 

are used. This analysis shows that, because of their different structure, 

the tax règimes do not respond 1 n a pa ra 11 el way to changes in econom1 c 

conditions. 

Subsequent to the analytical part of the study, the follow1ng 

concl uding statements and their impl ications with respect to the formulation 

of mineral poliC;Y' and the competitiveness of the Canàdian mining 1ndustry 

can be made. 

7.2. CONCLUS IONS 

The conclusions presented here are discussed under approprfate 

headings, relevant to key subjects su ch as taxatiojL as a decision parameter 
~ '--, 

and pol icy instrument, 1 evel and structure of mineral taxation, and Canada~s 

competitive position in inter.national mineral supply. 

T~xation As an Element in Investment Decision-Making 

In an investment environment where mineral tax considerations are of 

significant importance, the ranking of tax regimes represents a relative 

degree of competitiveness from the decision-maker's point of view. For 

marginal projects, mineral taxation is an aspect that Gan become a decfsiveo-> 

factor in a go/no-go situation. 

For gold projects, Austral ia and Brazl1 occupy the most favourable 

positions, whereas Canada ranks in the lower-middle range, and Arizona and 
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South Afr1 ca assume the 1 ea st fa voura b 1 e pos ft1 on. For bath base meta 1 

projects, Austral1an states occupy the lowest positions in terms of 

investment 1ncentive. 8ecause of the contrasting behavior of the Austratfan 

state systems, Canada's position 1mproves sl'ightly, to the ~iddle-range 

group. 

Under the tax regimes of Austral ia, Brazi l, Canada and South Africa, 

taxation of the base metal projects on an integrated company basis provides 

better after-tax incentives than on a project basis of taxation. This is not 

the case for South African gold mining taxation and U.S. taxation in 

genera 1 . 

Taxation A\ a Tool for Mineral Pol icy 

Corporate income taxation' is a part of the overall taxation system of 

all regimes analyzed in thjs study, and is considered the primary instrument 
. -----~ 

for collecting government revenuès. Other forms of taxations are used as 

complements of corporate incorne taxation. Exceptft;>-ns-rare found in gold 

"" mining taxation of Aust,ral ia as w~ll as in Arizona, where state taxes are 

signi ficant and can be deducted for ,the purpose of assessirlg the corpo'(te 

income tax base. In this regard, the tax jurisdictions in Canada do not 

interfere with each other, Le. the tax base of one jurisdiction ;s not 

affected by the taxes paid to another. In Canada, income taxes represent 

about 70 percent of tota 1 > government, revenue, whil e they represent sha res 0 f 

40 percent in Arizona and 80 percent in South Austral ia, Nevada and South 

Africa. Among Canadian provinces, Ontario and British tolumbia are more 

aggresshe with respect to taxes than Quebec and Nova Scotia. 
0' ) 

Different philosophies reflected in the taxatfon systems are observed 

from the legislations. Canada provides the most divers1fied tax prov1sions. 
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For example, major items inc1ude 1nventory allowance, capital cost 

allowance, resource allowance, earned depletion, and investment tax credit. 

These features have made thé Canadian system one of ,the most complicated 

taxation systems in the world. At the same'time, it 15 a typical example of 
, 

a strictly profit-based taxation system. Although the deplet10n allowance 
./' . 

has been considered as a character1stic feature of mining ta'Xat1on in many 
~ 

tax regimes, it is n.ot incorporated in the Austral hn and South Afrfcan_ 

syStems. These faxation systems use relati vely simple methods of capital 

expenditure allowances and, thus, less compl icated tax calculation formats. 

Many natio-ns_use mineral-type related rules such as tax exemptions or 

j different depletion and/or tax rates~ Canada does not use such 

discriminatory instruments. The mining tax exem)non for mineral production 

rel ating to domt!stic supply in 'the Braiil ian system 1s another type of 

lmineral pol icy concern which is not found in the,Canadian system. 
... 

Level of Mineral Taxation 

Tax payments expressed in proportion of·before-tax value represent the 

project's contri bution to government revenue. Thts va he 15 defined as the 

effecti ve tax rate in the study. Thi s measure of tax incidence varies 
~---

significantly among the tax regimes. 

Under the tax~tion systems of Australia. Arizona an~' South Africa, the 
\ 

l ead-zinc project becomes uneconomic on an after-tax basi s. Systems of 

Nevad~, Montan-a and'Brazil are the most favourable tax regim~s for all three 

projects. Wester.n Austral;a displays a striking contrad1ctfon with resp'ect 
,P 

to level of taxation~ being the' most favourable for. gold mining operations 
. . 

but the most severe for base metal projects. Cana~ian provinces generally 

" rank 1n the m1ddle ranges, with Ontario and British Columbia having the 
" 
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relatively tougher reg1mes. 

-The relative advantage of an 1ntegrated company basis taxation 1s 

1 argest in the case of the Canadian system.' 

Mi nera l Taxation Structure 

, Given a constant level of before-tax cash flows over a particular 

production (period. the time profil e of tax payments shows characteristics 

which are closely related to the tax structure. The following are general1y 

observed: 

Property tax: a downward sloping curve for a present-va 1 ue based 

.property taxe A property tax profi le based on net proceeds i Sr.~-.._ 

similar to that of a production tax: 

Production tax: a horizontal line. 

P\Ofit ta x':' an S-shaped growth curve with a slow increase in tax 

payments in the early stages of production. 

Pro'fitability tax: a step-function curve with a significant 
~ 

increase in tax payments as soon as capital expenditures ~e 

recovered through accelerated write-off provisions. 

As opposed to prof; t- based ta xes. pro pert y taxes and 0produc t i on taxes 

4re weighted towards the earl ier years of production, hence escafating the 

present'value 0.( tax payments and resulting in a relatively h1gher effective 

tax rate. 

A profitabi 1 ity tax, as embodied in the South African taxation system. 

d'splays a sharp increase in the level of t~x payments ariter the capital 

recovery perlod. Whe~ared to the Canadl an tax schedu' e, thl s sudden 

1ncrease occurs before the Canadian proflle reaches 1ts pl ateau. Moreover. 

effective tex rate est1mates based on prof1tabil1tyare relat1velyhigh 
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since there are no more capital cost allowances beyond the capital recovery 

period. 

Brazll, Montana and Nevada ha ve tax profil es s 1mll a r to \'hose of the 

Canad1an system, but they have relatively lower effective tax rates. 

Competitive Position 
,/ 

The above observations concerning l evel and structure of mineral 

taxation offer some rational for understanding the differences in tax 

incenti ves observed across the tax regimes. 

Canada occupies a middle position from( the point of view of effective 

tax rates and present value of tax payments. However, the period of lower 

tax payments in the earl ier years of production is generall y longer than in .1 

any other taxation regime, effectively shifting the weight of taxation 

towards the later years. Due to very favourabte provisions with respect to 

capital cost allowances and deductions, the mining projects generate h1gh 

cash flows in the earl ier production years under the Canadian tax reg1mes, 

hence producing shorter payback periods than other regimes. 

Brazil "generally ranks in the most favourable position,while South 

Africa generally ranks in the least favourable. Although Austral1a offers 

very favourable ;ncentives to the gold industry, ft is in fact the severest ""-, 
tax regime in the case of base metal mfning operations. If the 

discriminatory treatment of minerals in the Austral ian system were rernoved, 

go 1 d project economi cs woul d suffer Just as much. The genera 1 fa vourabi li ty 
, 

of the Canadian system, free of such discriminatory provisions, 1s thus 

highl ighted. Among the U.S. state regimes. Colorado is comparable to the 

Canadian provinces, Montana and Nevada are more fa vourabl e. and Arizona 15 

less favourable. 
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Considering the re1ative1y long time periods and high risk associated 

wfth mining investment decisions, Canadian taxation regimes provide one of 

the most favourab1e tax environments among the regimes studied. As shown in 

the sensftivity analysis section of the study, the representative mine 

deve10pment projects are more sensitive to revenue variations than to 
\ 

variations 'Of non-income parameters, and profit-based systems are more 

adaptab 1 e to revenue vari at 1 ons than product i on- or property-ba sed systems. 

Thts al so enhances the favourabil ft y of Canadian tax provisions wfth respect 

to the uncertainty invo1ved in the decision making process. 

Implications for Mineral Taxation Po1icy 

Although taxation is Just one of the numerous factors which must be' 

taken into consideration in the process of investment decisions, it ft;ôu1d 

never contribute to the unfavourabi1ity of an investment environment. 

Considering the significance of the mining industry to the Canadian economy, 

the sound and continuous growth of this sector must be maintained. The level 

of taxation is not the only important criterion in determining the 

favourabllity of a taxation system, but other general objectives, such as 

stabil ity and effectiveness, should also be considered when formulating and 

imp1ementing taxation policies. In addition, such activities should be based 

on the ana1ysis of economic consequences of any changes in tax structure and 

l evel • 

The resul ts of the study indicate that the Canadian minera1 taxation 

system possesses a strong potentia{t-or a favou~b1e and a competitive 
~ ~ 

instrument of mineral pol icy. It ha,! fair1y extensive provisions regarding 
r 

the recovery of capital ex pendiy1res, as well as many other attractive 

a 11 owances. 1 t al so offers s 1 gni Il cant benefi ts to i ntegrated compani es by 
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way of flow-through deductions of capital expenditures, and is non

discriminative between different minerals. However, the study demonstrates 

that Canadian tax regimes do not rank among the best with respect to 
't'-

taxation levels. For example, Brazil and some of the U.S. regimes rank above 

Canada. 

Wh6'n designing and formulating tax pol icies, it is recommended that 
1 

a u t ho ri.t i e s con s ide r the e con 0 m ici m pa c t s 0 f the po J ici e sas we 1 1 a s the 

competiti ve position of thei r mining industry under the proposed taxation 

regime. Such a consideration should be based on an assessment of the impacts 

of taxation on the economfc viabil ity of potential mining projects. 

There have been concerns about Canadian mineral taxation policy, mainly 

due to the frequent reforms and revisions which have prevailed during 

periods of economic instability in mineral markets. What is now required for 

taxing authorities in Canada is not a more refined system which can better 
J 

respond to economic changes, but the establ ishQ1ent and cul tivation of a 
I!!:f 

stronger degree of confidence and trustworthiness between the private sector 
c 

and government with respect to mineral p_olicy. Such a rela"ionship can be 
m 

realized through the implementation of predictable and stable long-term 

mineral policies by means of sound taxation practices. 

In short, although G>anada is considered to have a relatively favourable 

taxation environment, it must monitor its mineral taxation policies and 

their impact on investment decisions, as well as maintain a stable and 

economica 11 y viab1 e tax environment for investors. 

7.3. RECOMMENDATIONS FOR FURTHER STUDY 

In the course of the study, many limitations were fmposed wh~n 

formulatfng general economfc conditions as well as project-spec1f1c 
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characteristics. These factors were fixed and confined to the Canadian 

context throughout the study, w1th a view of identify1ng and isolating the 

effects of taxation. The study compared certain categories of national taxes 

pertafnfng to the mfnfng industry, and evaluated the effects of particular 

combfnations of tax rates and structures on project economics. It did not 

coyer all taxes that mining investments are subject to, nor did it consider 

services governments may provide that woul d offset part of the tax burden. 

Neverthel ess, in the 1 ight of examining Canada's competiti ve position, 

particularly with respect to mineral taxation, this methodology is quite 

appropriate. In this way, It is possible to analyze the impacts of mineral 

taxation clearly and fairly extensively. 

However, in or~er ta advance the study of comparative taxation, it is 

desirable to undertake further studies which can be considered as variations 

or extenstons of this study. The following paragraphs outl ine some 
\..., 

suggestions not embodied in this study due to scope and time limitation. 

Ffrstly, the taxation systems of many other countries could be .... 

considered for analysis. Secondly, a more èxtensive coverage of all the 

forms of government revenues resulting from mining operations is needed. 

These include, for example, local real estate and business taxes, taxes on 

material s and suppl ies, corporation capital taxes, and workers' insurance 

payments. This extension will invol ve a tedious process o~colleet;ng and 

invesgating regulations of geographicaly diversed~ountries and 

jurisdictions. Thus, it will be necessary to set specifie criteria for 

selecting types of taxes and levels of jurisdietions. 

For a tax study to be more comprehensive, local variations under the 

same taxation regime shoul cf al so be eonsidered. Specifieally, infrastructure 

considerations are often an important facto,. in the eval uation of investment 
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projects. Differences in infrastructure may be accompanied by varied loçal 

tax treatment through special rules and provisions, which reflect 

considerations for the remoteness aspect of the mines1te. 

Attention should a1so be given to specifie economic character1st1cs 

assoeiated with the mineral industry. Cyc' icity in priees and costs 1s one 

such el ement which is worth examining. It should be interesting to observe 

the response of the virious taxation systems to priee cycl ing for example. 

Other related parameters, such as optimum size of ore reserves and optimum 

production rate schedules, which must be analyzed in the context of marginal 

analysis, could eventually be incorporated. These would be useful for 

studies which examine the effects of taxation on the optimhation of mine 

operating variables. 

{ 
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APPENDIX A 

o CANADI~N MI NERAl TAXATION SYSTEM 

o 

A.l. DESCRIPTION 

(l) FEDERAL CORPORATE INÇOME TAXATION 

Tax Ca1culation Format: 

Revenue 
Opecati ng Cost 

@ 30% db (optiônal) Capital Cost Allowance 
Interest Pa ents 
1 negatlve: 

Revenue 
Operating Cost 
Net Income before All owances 
Inventory Allowance --""--'V -

Capital Cost Allowance 

x- ( 

Resource Profits 
Resource A llowance 
Interest Payments 
Exploration Expenditures CI 
Oeve10pment Expenditures 
Income for Earned Oepletlon 
Ea rned Dep 1 et i on A 11 owa nce 

1 

Carr1ed Loss from ear X-1 or X+1 
Income or Fe era Corporate Income Tax ' 
Federal Co"porate Income Tax Otherwise' Payable 
Investment Tax Credit 
Net Federal Corporate Income Tax Payable 

Inventory A 11 owance : 

\ 

(The a11 owance is intended to prov1de sorne rel ief from the taxation of l :nventory pro fi ts attributab 1 e to 1 nf1 ation. 

3 percent of the cost of '1nventory' is all owable each year. Inventory 
includes operating supplies and the cost of concentrates produced and 
not sold, but not spare parts. In accountfng terms, if work1ng capital 
(current assets) compri ses receivab 1 es and i nventory, the a 11 owance 1s 
determined on the inventory portion. 

The a110wance 15 an annua1 deductfon based on the full amount of 
qualifying opening inventories each year, a~ determfned for tax 
purposes. 

As su me: .5 0 p e r ce n t 0 f w 0 r k 1 n 9 c a,p ft a 1 i 9'<' a P pli cab 1 e t 0 the 
determination of 1nventory a 11owance. 
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Capital Cost Allowance: 

The system of cap1ta l cost allowances operates on a pool basis with 
separate classes provided for various categories of depreciable 
property and i s app 1 i ed to mi ne plant and machinery, the mill fac il ity, 
infrastructure capital, and mine development .capital after the start of 
commercial production. The amount allowable must be reduced by the 
investment tax credit (see below). 

For capital expended during the deve10pment stage and for expansions of 
at leastJ.5 percent in capacity, the deduction permitte~ 1s the greater 
of 15 per&t1t of the allowable capital cost in the year of expenditure 
and 30 percent per year thereafter on a dec1ining balance basis, 2!. an 
amount equal to (revenue - operating cost - interest payments) from the 
new mine, i.e. at 100 percent against new mine income. 

The principal capital cost allowance class~s generally relevant to the 
mfning industry are: ' 

Class 10 (30 percent rate) -- mining buildings and equipment 
acquired after the commencement of commercial production. 

Class 12 (100 percent rate) -- the cost of mine shafts and other 
u ndergrou nd wo rk i ngs, and de si gnated 0 v erbu rden .remo val co sts !-,",,",-_ 

incurred a fter the commencement of commercia l production. Sûch 
costs incurrêd prior to the cOlJlllencement of commercial production 
genera 11 y qua 1 i fy as Canadi an explora t ion expenses. 

C1ass 28 (30 percent to 100 percent rateY~-- certain buildings and 
equipment acqui,'ed prior to the comm~ncement of commercial 
production of a nt'W mine or associated with major expansions of at 
1east 25 percent in capacity. 

AS"surne: Taxa t i on on an i nd iv i dua 1 projec t ba sis will use the 100 
percent rate. Taxation on an integrated company basis will use the 15 
percent and 30 percent rates until new mine incorne begins and then the 

~
'lance will be deducted at the 100 percent rate. Note that while 

c pttal cost allowance reduces the amount of resource profits and 
r sourêe allowance, a carried loss does note Therefore, using the 15 
percent and 30 percent rates until new mine income begins may be 
advantageoùs even on the individual project basis. 

For other capital costs (apart from major expansions) and sustaining 
capital costs, the capital cost al10wance is 15 percent of the capital 
cost in the year of expenditure and 30 percent per year thereafter on a 
declining balance basis for all except mine development capital costs, 
wh1ch are al10wable at 100 percent. 

Capi ta 1 expendi tures 1 ncurred to contro 1 air and wa ter po 11 ut i on can be 
deducted at 50 percent per year on a stra i ght-l ine basis. 

Resource A11owance: 

The resource ,,11 owance 15 equa 1 to 25 percent of resource profits-. 
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In effect, the resource allowance reduces the effective federal tax 
rate on qualifying income by one-quarter, from 36 percent to 27 percent 
(36 percent Tess 25 percent of 36 perçe..nt), but without reducing the 
resultant tax saving related to interèS't expense and exploration and 
developnÎent expendf\tures. Accordingly, the resource al lowance provides 
an added incentive for exploration and development activ1tie.s. 

\ 

The resource allowance reduces the amount of income subject to earned 
depletion and therefore, may delay a portion of the earned depletion. 
claim until a lat~r year. 

-'é---"'--"'- fo-~JITort~f(j~ Expend itures : 

Canadian exploration expenses (CEE) may be deducted to the extent of 
available income (100 percent) before deducting the earned depletion 
allowance. 

Development Expenditures: 

Mine development capital costs incurred before the start of commercial 
production (CDE) are a 11 owed to be deducted at 100 percent. 

The deduction may be c1aimed whether or not the corporation has income, 
that is, the taxpayer may create a 10ss (e1igible for the 10ss· carry
back/carry-forward ru1es) by claiming CDE. 

Incl uded in the CDE and CEE de bed above may be expenses incurred by 
a taxpayer via a so-called flow-thr gh share arrangement. f --\ 

1 

Ea rned Depl et ion Allowance: /// 

$1 for every $3 of allowable capital costs ~d expenditures up to a 
maximum of 25 percent of income for earned depletion in any year. 

Allowable capital costs and expenditures include exploration 
ex pend it ure s ; m i ne de v e 1 0 pm e nt, mi ne pla n t and ma chi ne r y, mil 1 
facility, and infrastructure capital in the development stage; mine 
plant and machinery, and mil 1 facility capital associated w1th'a major 
expansion; and the processing machinery equipment component 1n other 
capital costs (other than major expansions) and sustain1ng capital 
costs. The amount allowable must be reduced by the investment tax 
credit (see below). 

Carried loss: 

losses may be carr1ed back three years and ahead seven years. 
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Federal Corporate Incorne Tax: 

The federal governrnent irnposes incorne taxes on mining incorne at the 
sarne basic rates of tax applicable to other types of income. 

The net rate of corporate federal tax applicable to taxable incorne is 
36 percent. A lthough the net rate of federa 1 tax i s 36 percent, the 
resourc;e allowance which is deducted frorn taxable incorne reduces the 
effect ive rate of federa 1 tax on each do llar 0 f "resource i ncorne" to 27 
percent or less. All provincial mining taxes and royalties paid after 
May 6, 1974 are disallowed in cornputing income for federal tax 
purposes. 

Investrnent Tax Credit: 

An investrnent tax credit is available against federal taxes otherwise 
payable. The credit is generally 7 percent of the cost of qual ified 
property. The rate of 10 percent in areas designated under the 
Regional Development Incentives Act in Saskatchewan, Manitoba, Northem 
Alberta, Northern British Columbia, Northern Ontario and Quebec (other 
than the Gaspe region). The rate is 20 percent in the Atlantic 
provinces and rnost of the Gaspe region of Quebec. Expenditures with 
respect to scienti fic research in the Atlantic provinces and Gaspe 
qual if y for a*o percent investment tax credit, whi le the rate for 
these expendit res in the rest of Canada is 10 percent. If, scienti fic 
research expe ses are incurred anywhere in Canada by a Canadian
controlled pri'vate corporation with taxable income eligible for the 
small business deduGtion, then the investment tax credit rate is 25 
percent. Qua 1 ifi ed property must not ha ve been prev i ous 1 y used, and 
includes most bui ldings, machinery and equipment used in mining and 
processing operations, and in prospecting, exploration and developrnent 
activities. 

The credit eff:;;)et vely reduces the cost of related assets and 
expenditures on an after-tax basis.~used credits may be carried 
forward for 7 ye • 

(2) PROVINCIAL CORPORATE INCOME TAXATION 

The various provinces each levy a provincial incorne tax at rates 
ranging from 5.5 percent to 16 percent. These tax rates are genera 11y 
1evied on federal taxable income applicable to the partfcular province. 
However, Ontario. Quebec and British Columbia have in some cases particular 
rules for determ1nfng, taxable incorne which differ in some respects from the 
federa 1 rul es. 
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Tax Ca 1 culat10n Fonnat: 

@ 30% db (opti ona 1 ) 

Revenue 
Operat in9 Cost 
Net Incorne before A 11 owances 
Capita l Cast A 11 owance 
Inventory Allowance 
Resource P~ofits 
Resource A 11 owance 
Interest Payments 
Exploration Expenditures 
Development Expenditures 
Incorne for Earned Depletion 
Earned Dep1 etion A 110wance 
Carried loss (frorn year X-l or X+l) 
Incorne for Quebec Corporate Income Tax 
Quebec Corporate 1 ncome Tax 

Capital Cost Allowance: 
/J 

Inventory A 11 owance: Same ru les a s fa r 

Resource All awance: Federa l Corporate 

Deve l·oprnent Expend i tures: Incorne Tax 

Carr; ed Loss: 

Earned Deplet,ion Allowance: 

f' 

Same ru 1 es as for Federa l Corporate Incorne Tax except max imurn annua 1 
deduction is 33 1/3 percent of income for, earned cdepletion. 

Quebec Corporate Incorne Tax: 

5.5 percent of i "come for Quebec i ncome taxe 
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Tax Calcu1at1on Fonnat: 

Revenue 
Operat1ng Cost 
Capita 1 Cost A 11 owance @ 30% db (opt i ona 1) 
Interest Payments 
If negat1ve: Carried loss (for year X+1 or X-I) 

Revenue 
Operat1ng Cost 
Net Incorne before Al' owances 
Capita 1 Cost A 11 ownace 
Inventory Al10wance 
Interes t Payments 
Exploration Expenditures 
Deve10pment Expenditures 
Incorne for Percentage Deplet;on 
Percentage Depletion Allowance 
Carried Loss (from year X-1 or X+l) 
Income for Onta rio Corporate 1 ncome Tax 
Ontario Corporate Income Tax 

Capital Cost Allowance: 

Same as for Federal Corporate Income Tax except that the deduction 
permitted is the greater of 30 perc nt per year of the allowable 
capital cost on a dec)ining 'balance basi's, or an amount equal to 
(revenue - operating cost - interest p yments) from the new mine, i.e. 
at 100 percent "against new,rnine incorne. 

Inventory A 11 owance: 

Development Expend1tures: 

Carri ed Loss: 
] 

Percentage Dep1etion Allowa.nce: 

Same rules as for 

Federal Corporate 

Incarne Tax 

33 1/3 percent of income for percentage dep 1 etion. 

Ontario Corporate Income Tax: 

14 percent of incorne for Ontatio income taxe 
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NOVA SCOTIA 
, 

In Nova Scotia. inq'ome for provincial corporate income tax 15 derived 
inexact l y the same way Pas 1ncome for federa l corporate incom~, taXe 

Nova Scot1a Corporate Income Tax: 

l~percent of income for Nova Scotia income taxe 

BRITISH COLUMBIA 

In British Columbia. resource al fowance 1s not an allowable deduction 
in calculatfng 1ncome for B.C. corporate income taxe Otherwhe, income for 
British Columbia corporate income tax 1s derived in exactly the same way as 
; ncome for federa l corporate i ncome taXe 

. ... 
British Columbia Corporate Income Tax: 

16 percent of income for British Columbia 1rlcome taxe 

(3) ~ROVINCI~L MINING TAXATION 

Tax Calculation Format: 

Revenue 
Operating Cost 
Depreciation Allowance 
Ex lorat1on Ex end1tures 
Carried Loss 

Revenue 
Operat i ng ,Cost 
Depreciation Allowance 
Ex lorat1on Ex en ftures 
IncOIQe for Exp ara on an nvestment 
Exploration étfld Investment Allowance 
Income for Processing Allowance 
Processing Al10wance 
Income for Quebec Mlnfng fax 
Quebec M1ning Tax Otherwfse Payabl e 
Deduction for Carrfed Loss 
Net Qûe6ec Mfnlng Tax Payable 

owance 

/' 
/ 

1. Significant changes to the Quebec m1n1ng taxes have been imp1en1ented for 
1986. These changes are not cons1dered here. 
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Oeprec1ati08 Al10wance: 

Mine deve10pment capital costs are allowed at 100 percent per year; all 
other capital costs at 30 percent per year on a straight-line basis. , 

Exploration and Investment A110wance: 

$1 for every $3 of preproduction exp~oratfon expenditures, capital 
costs of processfngrfaCiJt~s, and exploration costs incurred at 
operatfng undergr"ound mi~es; up to a maximum of 63 1/3 percent of 
income for exp1o'ration ar\d inveSlment al10wance in any year. The 

. e11gible capital costs areactually 1imited toa prescribed list of 
exploration expenditures which are a function of such factors as depth 
of exploration and distance from mine workings. 

Processin9 Allowance: 

This is calculated by means of an annual rate applied ta the original 
cost of the processing assets, but not to be 1 ess than 15 percent nor 
more than 65 percent of income for processing allowance. 

Annual rate: 8 percent ff ore is concentrated; 15 percent if 
conce'ntrate 1s smelted and/or refined in Quebec. 

q 

Quebec Mi ni n9 Tax Otherwi se Payable: 
.. 

Subject to the 'tax averaging concept'as explain~d below. (applies 
until 1985 taxation year) ( 

\ 

-

Income for Minin9 Tax ($) 

up ta 250 000 
250 000 - 3 250 000 

3 250 000 - 10 250 000 
10 250 000 - 20 250 000 
20 250 000 and over 

Deduction for Carried Loss:',. 

Margi na 1 Rate (~) 

exempt 
15 
20 
25 
30 

15 percent of 'carried 105s' in the year fol10wing the 10ss. This 
deduct10n can be carr1ed forward for a maximum of four years. 

Tax Averagfn9 C~cePt: 

8ased on three-year floating average, inc1ud1ng the present year. 
Procedure: 

1. determ1ne mining tax payab1 e in present year; 
fi. determfne average annual incorne for Quebec mfning tax for the last 

three years (fnclud1ng present year) and calculate what m1nfng tax 
would be payable oh this average annua1 value (note: 10ss years 
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count as nll tax). 
il1. multiply (li) by 3-and deduct' taxes actually pa1d during the past 

two years (excludlng present year); 
iVe pay the lesser of (1) and (111) in the present year. 

ONTARIO 

Tax Calculation Format: 

Revenue 
Operating Cost 
Net Income before Al10wances 
Depreciation Al10wance 
Exploration Exlte,nditures • 
Income for Processlng Allowance 
Processlng Allowance 
Income for Ontario Mining Tax 
Ontario Mlning Tax 

Depreciation Allowance: 

, . 

• Mine development capita 1 costs at 100 percent per yeari mi ne pl ant and 
equ.ipmènt at 30 percent per year on a straight-l1ne bas1si m'ill. 
infrastructure and all other capital costs at 15 percent per year' on a 
straight-line basis, but not to be less thy 5 percent per year, 
i rrespective of net i ncome before a Il owances. 

Processing Allowance: 

Calculated by me,ans of an annual rate applied to the original cost of 
the processing assets, but not to be lÉ!SS -than 15 percent nor more than 
65 percen~ of income for processing allowance. Annual rates are: 

8 percent if ore c.oncentrated; 
15 percent if ore smelted; 
20 percent if ore refined; 
30 percent if ore refined in northern Ontario; 
35 percent if ore fabricated in northern Ontario. 

A 16 percent rate applies to gold milling as sets if the facllity 
includes a smelterwhich produces dore or impure bull1on. 

1 
Onta~ Mining Tax: 

The tax is levied-on a sliding-scrle/basfs, at the follow1ng rates: 
\ 
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Income for M1n1ng Tax {Il , Marginal Rate 

up ta 250 000 exempt 
250 000 - 1 000 000 15 

1 000 000 - 10 000 000 20 
10 000 000 - 20 000 000 25 
20 000 000 and over 30 

NOVA SCOTIA 

Tax Calculat10n Format: 

Gross Metal Revenue 
Smelting, Refinin9, and Transportation Charges 
Revenue = Net Smel ter Return 

Revenue 
Operating Cost 
Net Income before Allowances 
Depreciation Allowance 
Ëxplorat1on Expe~ditures 
Income for processing Allowance 
Process1ng Allowance 
Income for Nova Scotia Mining fax 
Nova Scotia Mining Tax 

Depreciation Allowance: 

(1) 

All capi'tal costs except .post-production mine access capital costs are 
al lowable at 100 percent against new mine income during the f~rst three 

""'years of operation, and a.t 30 percent per year on a straight-l ine basis 
th~eafter. Post-ll1'oduction mine development capital costs allowable 
at 00 percent. . .~. // 

Process1ng Allowance: 

8 percen""" the original cost of processing assets per year, but not 
to be 1 ess than 15 percent no.!' more than 65 percent of incorne for 
processing allowance. --.... 

Nova Scot;a M1n1ng Tax: 

The greater of 2 percent of net smel ter return or 15 percent of incarne 
for Nova Scotia mining tax (subject to change by order-in-counc,"*). 
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BRITISH COLtllBlA 

Ta" Calculat10n Format: 

Revenue /' 
Operat1ng Cost 
Net fncome before Al' owances 
Deprec1 ati on, A 11 owance 
1 nteres t Payments 
Exploration E~penditures 
Income for Earned Depletion Al10wance " 
Earned Deplet10n Allowance 
Intome for Processing Allowance 
Processing Allowance 
Income for British Columbia M1ning Tax 
British Columbia Mining Tax 

~ Depreciation All owance: 

Appl ies te> all capital costs. Calculated in the same manner as .. 
expl a lfted under Ica pita 1 cost all O\~ancel and I,deve 1 o~ent expenditures" 
in Federal Corporate Income Tax section. 

Earned Depletion Al1owance: .., ~ . 
8 percent of the original cost of processing assets per year. but not 
to be less than 15 percent nor more than 50 percent of income for 
proces~ing al10wance. 

Bri t i sh Col umbia Mi ning Tax' 
~ 

17.5 peréent of i ncome for Bri ~ish to 1 umbl a mi ni n9 tax. 

.~ 

Note: All allowances must be taken on an ind1 vidual project basfs. 
{ 
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- --; APPENDIX B 

AUSTRALIAN MINERAL TAXATION SYSTEM 

B.1. DESCRIPTION 

(1) COMMONWEALTH INCOME TAXATION 

Commonwealth Income Taxes are assessed on 'taxable incorne', defined as 
gross income less exempt incorne and allowable expenses and deductions. 
Revenues and deductions rnay be "pooled" w1thin a mining company for incorne 
tax purpos~.!-. 

\ 
Gold mining income is cornpletely exempt from Austral hn income taxi 

provided that: 

i. More than hal f the minets income 1s from gold; or 
ii. More than 40.percent of the income of a gold-copper mine is from 

gol d. 

When gold income is exempt, the expenditures associated with gold 
mining are not aHowable deductions for the purpose of determining a 
company's tax base. This exemption appl ies to both residents and non-
r~sidents. c 

Tax Calculat10n Format: 

Revenue 
State Royalty Payments 
Opera t i n9 Cost 
Net Income before Al10wances 
Carried Loss (from year X-1) 

" .. 

Capital Deductions 
If negat1ve: carried 10ss (for year x+l) 
If positive: taxable income 
Income Tax Payable 

Carried Loss: 

To the exten't that net income 1s not available to absorb new deductions 
1n any g1ven year (and any carried loss from the previous year). the 
balance constitutes a 'carried loss' which may be brought forward to 
the next year for deduction. Losses may be carried forward in this 
manner for up to seven years before they are eliminated. 

Capital Deductions: 

'New deductions' are based on capita 1 expenditures, and are determfned 
according to the following rules: 

, 

j 
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1. Exploration expenditures: 

Ihcludes mapping, geological, geophysical and geochemical 
work, dril1ing, exploration shafts and development, prior 
to making a decision to commence mining; \ 

" Feasibl1ity studies, metallurgical testing and simflar 
pre-development work are usual Jy ,aflowab1e. 

Exploration expenditures are deductible in the year incurred, but 
the deduction 15 limited to the amoun't-of income avallable from 
min1ng after all other deductions have been taken. Undeducted 
expendftures may be accumulated and deducted against any 
subsequent mining income. 

~ 
ii. Capital expenditures for normal deprecfable assets: 

Basically, there are two appliéable rates: 

General plant, equipment and machinery, at 20 percent 
stra fght-l i ne; 

Heavy-duty machinery, at 33 1/3 percent straight-l ine. For 
study purposes, it fs assumed that 15 percent of underground 
mine plant and machinery, and 20 percent of open pit mine 
plant and machinery qua1ify as heavy-duty machinery. 

These rates do not change if the remaining mine life falls below 5 
years or 3 years, respective1y. Deductions must be taken. The 
applicable rate fs determined by referencing the deprecfation 
rates publfshed by the Commissioner of Taxation. If the published 
straight-line rate for an asset, combined with the current 
'loading ' of 18 percent, is 20 percent or less, then the 20 
percent rate applies. If ,the published straight-line rate, 
combined with the 18-percent loading, exceeds 20 percent, then the 
33 1/3-percent rate ap~lies. The published straight-line rate is, .....
theoretica11y, (1.0)/{useful 1ife ofasset) x 100 percent. The 
'1oadfng' represents a provision for acce1erated depreciation. 

~ r 

An 1nvestment al10wance is granted on capital expendftures for 
normal deprecfab1e assets, irrespective of which rate is 
applicable. The allowance takes the form of a tax deduction of 18 
perc.ent of el1gible capital expendftures in the year first used, 
in addition to the normal tax deduction for which the expenditures 
wou 1 d qua 11 fy (out 11 ned abo v e) .. · Thi s deduct ion mus t be taken. 
The 1nvestment a) lowance provision terminates in 1986. 1 

Pott facflfties, such as cranes, conveyors and shiploaders are 
e11gible for deprecfatfon and fnvestment a110wance as 'norma1 
depreciable assets' as outl fned above. The provision of hous1ng 
and townsite fac111ties at port sites 1s not deductib1e. 

111. Capital expenditures for special mining assets: 

These capital expend1tures are deduct1ble at 10 percent per 
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year on a stra1ght-l1ne basis when the remaining mine life i5 
ten years or, more, or by equal annual amounts when the 
remaining mine life is less than ten years. 

A deduct10n may or may not be taken. It would not be taken if a 
'carried 10ss' so created was considered to be imperil1ed by the 
seven-year loss-carry-forward limitation. 

Buildings which are not specifically situated on mining property 
or at a treatment site may be e1ig1bl e for deprec1ation over 40 
years (i.e. 2.5 percent straight-line), if the buildings are used 
for the income-producing activities of the business. This special 
deduction does not app1y to buildings wh1ch are pr1mar11y used for 
residentia1 purposes. 

iVe Transportation facilities: 

Inc1udes capital expenditure for roads, rallways and 
pipe1 ines used in transporting products from the mine site. 
Port deve10pment costs for dredging, breakwaters, 
navigational aids and surveys are also included. Road 
vehicles, railway roll ing stock, ships, etc., are not covered 
by this provision but are eligible for depreciation and 
investmenr 11 owance as 'norma l depreci ab le assets'. 

These capital expenditures are deducted at a stra1g-tt,t-11ne 
depreciat10n rate of e1ther 10 percent or 5 percent, at the 
taxpayer's option. This deduction must be taken. The 10-percent 
rate would normally be se1ected unless a 'carried 10ss' created by 
the deduction was endangered by the seven-year 10ss-carry-forward 
limitation. 

v. Payments for the purchase of a mining property: 

Tax Rates: 

The val u e 0 f var i 0 u s t y P e s 0 f a s set s s p e ci fie d i n the 
purchase agreement for a mining property are al10wab1e as 
'new deductiQns'. Deductions may not exceed the vendor's 
actual expendfture on the property, reduced by'any deduct10ns 
al ready cl a imed. 

Austral fan income tax is imposed at the normal corporate rate of 46 
percent of the taxable income of resident companies (bas1cally, 
companies incorporated in Australia). Tax is payable 1n the year 
following the year for which ft 1s assessed. 

Nonresident companies (e.g. a Canadian company operat1ng through a 
branch) are subject to an addit10nal tax of 5 percent of taxable 
income. 

These taxes are collected by the Commonwealth and are re-~1str1buted in" 
specif~c proportions to St~~and local governments. 

" 
\ 
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W1thhold1ng taxes on rem1ttances to overseas residents are at the 
standard rates of ro percent on interest and 30 percent on di vidends 
(or 15 percent on dividends in the case of Canada and other countries 
where a tax treaty applies). However, profits of an Australian branch 
of a nonres i dent compa ny can be remi t ted to the fo re1 gn head offi ce 
free of wfthholding tax. In this case, a branch profit tax of 5 
percent must be paid, as mentioned above with respect ta nonresidents. 

(2) STATE ROYALTIES 

There are seven sootes, or polftical divisions in Australia which 
impose royalties and, as there are a variety of bases and rates, the 
payments vary substantially. States may also enter into agreements with 
companies for the determination of royalty payments. State governments also 
levy a stamp tax on business tran~actions and a 5 percent payrol l tax. 
Local governments levy real estate taxes. 

" 
The simpl1fied state rôyalty regfmes outl ined here only apply t~ the 

metals of main fnterest to the states: copper, gold, lead, sil ver, tin, 
tungsten, zinc, uranfum (South Austral fa only), nickel)(Western Aus ralia 
only), and bismuth (Northern Territory only). 

(JJEENSWD 

Royalty Base (Net Income) Calculation Format: 

Casts 

'l 
assume strai ht-line'over mine life 

ncome 

'Rafl freight ' royalty: 

5 percent of concentrate revenue as 'rail freight ' royalty (for any 
minera 1 from wh1ch 'adequate' ra 11 freight profits are derived). 

Queensland royalty payments: 

In addition ta the general1zed 'rail freight ' royalty, one of following 
royalties is added depending on the minesite. ' 

Mount Isa Mines Agreement: 

.. 0 Copper ore and lead/zinc/sll ver ore separately assessed; 

'. , 

.' 
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$2.00/tonne vary1ng w1th the ratio of current realizable 
value of contained metal s per tonne of ore and the average 
real1zab1e val ue in 1973-74. 

Othe r Mi nes : 

Lower of 2 percent of concentrate revenue exceedi ng $30 000 or 5 
percent of net fncome exceedfng $30 000. 

soum AUSTRALIA 

2.5 percent of concentrate revenue for a11 metals. 

WESTERN AUSTRALIA 

Go1d: nil 

Nickel, tin: 2.5 percent of metal revenue. 

~oba1t, sil ver, p1atinoids: 2.~ percent of concentra te revenue. 

Copper, 1ead, zinc, tungsten and others: 5 percent of concentrate 
revenue. 

\) 
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APPENDI X C 

BRAZILIAN MINERAL TAXATION SYSTEM 

C.l. DESCRIPTION 

(1) FEDERAL CORPORATE INCOME TAXATION (Imposto de Renda): IR 

Tax Calculation Format: 

Revenue 
Operating Cost 
Interest Payments 
Carried Loss (from year X-I) 
Depreciation Allowance, 
Amort1zation Allowance 
Be let10n Allowance 
Taxab e IncQme or 
Income Tax payment 

. Carr1ed- Loss: 

Tax losses may be carried forward for uf to four consecutive years and 
are set off against taxable profits. Al tax deducti.ons may be used to 
create carried loss. . 

Depreciation Allowance: 

Depreciation may ~e used for those tangible assets which are subject to 
wear and tear, use and the effects of obsolescence. This includes 
machinery, vehicles, buildings and plant installations. 'Depreciation 
15 allowable on a straight-l ine basis. The maximum rates are 
author1zed by the government although a company may opt to reduce the 
deprec1ation rate if necessary. 

Prov1sion 1s also made for accelerated depreCfatij rates. If 
equ1Ement 15 used on ,a two-shfft or three-shift basis, epreciation 
rates are 1 ncreased by a factor 1.5 and 2, respect ive 1 yIn certa i n 
cases where mach1nery and equipment are made natfonally, appl ication 
may be made to increase deprec fat i on ra tes to twi ce the norma l rates 
for the f1rst three years a"fter project start-up (This i s the special 
incentfve deprec1at1on). Furthermore, in the case where the mine 1 i fe 

,15 expected to be shorter. than the deprecfable life, accelerated 
deprecfat10n 15 allowed. 

The' 'norma l' deprec1a t i on rate de pends on the type of as set. For 
example. buildings are subject to a 4 percent rate, most mine equ1pment 
and machinery to a 20-25 percent rate, and ra11way rollfng ~tock to a 
10 percent rate. 

This study assumes that the hypothet-ical mines operate on .a"three-shift 
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basis and where appropriate, uses accelerated rates "if mine lives are 
short. The special 1ncentive deprec1ation is not considered • 

.1. 

M~imum depreciàtion rates for the projects evaluated in this study are 
assumed ,as: 

Mill capital costs 
Open pit mine capital çosts 
Underground mine capital costs 
Infrastructure 

20 percent 
25 percent 
25 percent 

5 percent 

Amortization Allowance: s-
This is applicable only to the costs of acquir1ng intangible as sets 
which have a l imited life and are related to the soi 1. These include: 

exploration expenditures; .....-.-. ...... 
mine development expenditures; 
roads a nd dams. 

The amortization rate is 20 percent per year on a strafght-line bas1s. 

Depletion Allowance: 

Depletion write-offs are allowed for m1ning operations in eitherone of 
two ways, as 'Economie' or as a 'Mineral' depletion allowance. 

i. Economie Oepletion (Cost Depletion): 

This ;5 based on the decrease in the assessed value of mineral 
rights due to annual production. The value of mineral rfghts 1s 
osually defined as the purchase cost. It may al so 1nclude 
exploration expenses but, if claimed here, they cannot be 
amort ized'. 

The Jdecision depends on the remaining mine lffe, Le., 

if greater than 5 years, amortize; 
if 1ess than 5 years, use economic depletion. 

Ca l culation of economic depl etion can be expresse~ âs: 

{Annual Production)(Value of Mineral Rightsl 
Economie Depletfon = --------------------------------------------

Known Reserves 

The deduet i ons will be li nea'r if mi ne 1 i fe and product fon rate .... 
stay constant. 

Economie depl etion requ1res authorizatfon by,the M1nfstry ~f Mines 
and Energy on a yearly bas1s. 
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Mineral Depletfon (Incentive Depletion): 

This option 1s used in this study. À mine enterfng production 1s 
ent1tled to a deduc'tfon equivalent to 20 percent of sales revenues 
for a per10d of 10 years'. The deduct10n rnay be gr ater or l ess 
than 20 percent in any year as long as the overalJ,...perce tage. 
deductfon over the ten-year per10d averages 20 percent. 

This form of depletion al10wance 1s most commonly used by m1ning 
operations in Brazll today (e.g. Mineracao Morro Velho), although 
econornfc depletion is occas1onal1y used (e.g. Companhia Minas da 
Passa Gem). \> 

In gêneral , the choice between fhe two types of depl etion defends on 
revenues, mine life, operating costs, and purc,hase and exp oration 
costs. For exampl e, in the case where the proving-up costs per unit of 
ore is very h1gh compared to the value of the ore, eConomic depletion 
1l11ght be chosen. 

For stratabound copper deposits, ft appears that the mineral depletion 
allowance would generate the most reductions in taxable income and 
therefore, be the most favourable allowance to use. 

Special Regional Incent ives: 

Special incent1ves are' provided (or mineral development in northern and 
northeastern regforis. This takes the form of a 'tax free period'. 
This period May be as long as 10 years for some situations 1n Arnazonia. 
Aftèr this tax free period, the mine can u.se the'normal allowances 
speci fied above. 

Inflation AdjulStlfÎent: 

It lsho.uld be emphasized that Brazi l ian accounting systems are 
'1nf1 at10n adjusted'. All costs and revenues are updated by the 
inflatfon-related ORTN index. This measure counter-acted the very high 
i nfl a t 1 on wM ch pre va 11 ed f n the B raz 11 fan econorny up unt il ea r l y 1985. 

Unwritten-off balances for deprec1ation, amortization, carried lasses, 
and accumul atfon of 1ncent ive ~epl etfon associ ated wi th mini n9 taxes 
(lUM, see below) are adjusted for inflation as they are carried 
forward. The ORTN i dex measures the purchase priee fncrease of the 
National Treasury , and is indirectly linked ta past inflation, 
expected future 1nf1 fon and current market interest rates. This 1s 
the bas1s of rnost off cfal inflation adjusting mechanfsms. 

1 
The system a 11 ows to wr1 te 
oth~T c:orporate income 

losses aga1rfst 

.. ' 
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Incorne Tax Payment (ITP):' 

Corporate incorne tax is based on a
r

!1at rate of 35 percent of taxable 
incorne which does not e'xceed 60 000 ORTNs, and 45 percent of the 
portion which exceeds 60 000 ORTNs. Thus. 1t 15 assessed as followinlJ': 

ITP = 0.35 (TI) t 0.1 (TI - 60 000) 
~ -,JI: ~ 

where TI = Taxable Incorne in ORTN~ 
, 

60 000 ORTNs,= US $496 000 -(Aug. 1983) 

(2) BRAZILIAN MINING TAXATION (Imposto Unico Sobre Minerais ): IUM 

Mining taxation appl ies to both pr;vate and pub' 1t sector minfng 0rerations. 
The mi ni n9 taxes.-are co 11 ected by the federa l go vernrnent and re-d stri buted 
between governrnent 1 evels as follows: 

10 percent f s reta fned by the federa 1 gOY rnment for general 
purposes; 

70 percent is pa id to state governments mi n~'T'a l sector 
development; / ... 

./'~ 

20 percent is paid to rnun1c1palities. 

ln the case where concentrates are 'sen d to a domestic smel ter, the net 
mfnfng tax pafd 1s usually nil, but if the m1nerals are produced for export, 
the rate for precious metals 1s lower than that for base metals. as 
expl ai ned be l OW. 

l 

i. Minerals produced for domestfc consumption: , 
Mineral production revenues are valued on an f.o.b. minesite 
bas f s. The rates used are: 

1 percent of revenue for gemstones and precious metals, 

15 percent of revenue for other minera' conmodit1es. 

However, the IUM paid by producers 1s credfted aga1nst fndustr1al 
taxes paid by consumers, Le., 10 percent of the IUM 15 credited 
aga1nst '1ndustr1al production, taxI (federal) and 90 percent of 
the IUM is credited agafnst 'internal trade taxi (state). 
Therefore. the 'net IUM pafd is usually zero. In the case of 'arms 
1 éngth' transactions. the IUM paf~ 15 added onto the sell1ng priee 
established between producer and consumer. 
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11. Mfneralsoproduced for export 

Mfneral production revenues are valued on f.o.b. port-of-export 
bas1s. The mfning taxes are 1ev1ed as follows: 

o 

Gemstones and precfous metals: 1 percent of revenue; 

1 ron ore and manganese: 7.5 percent of revenue. However, 
in applyfng comnodity priees, 60 percent of the prev10us 
year's price 15 used as special fncentive for iron ore, 
and 80 percent of the previous year's price is used for 
manganese. 

Other mineral cormnodit1es: 4 percent of revenue. 

EXEMPTIONS: No IUM 1s paid for production of fertilizer minerals and for 
production Of~vll engineering related minerals i~ used for public wor~ 

If a mining'organization does not own the surface rights, an additional 
payment of 10 percent of the IUM must be made by 1 aw to the surface ri ghts 
owner. This payment can be expensed for incorne tax\ purposes. 
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APPENDIX 0 

o SOUTH AFRfCAN MINERAL TAX~1ION SYSTEM 
\ 

D.,l. DESCRIPTION 

D.1.l. CATEGORY 1 -- New Gold and Ur.anium Mines .. 'f 
(1) CORPORATE (I~OME TAXATION 

, --
Tax Calcufation Format: 

"f -

Revenue 
Operating Cost 
Net Income before Allowarices 
Current Capital Costs . 
Lease Payment 
Carri ed Loss (from yéar X-l) 

/Taxation Ca 1tal .. Allowa ce 
Profi t for Taxation payment or 
Corporate Inèome Tax Payment 

Current Capital Costs: , 
, r 

Capi ta 1 costs incurred during a new mine's 'deve' opment .'''period must be 
carr1ed forward to the start of production for redemption. These 
inc' ude explorat10n ex,enditure5 and 1nterest payments on , oans, but 
exclude working capital and the cost of-purchasing minera1 r1gl1ts. 
Our1ng the first"production year, the~accumulated' carr1ed 10S5, 
taxation capital a 11 owance, and current capit.a 1 costs may be written 
off as rapidly as possible aga1nst mining income aval1able with1n the 
organ-ization concerried (i.e., not restr1cted to mining income from the, 
project itself). To the extent that sufficient mining income 15 not 
available, losses continue to be carried forward together with the 
associated taxation capita'l allowance. 

Lease Payment: as defined below. 

.-J-

Carried Loss: 
, -----

\ 

) 
From previous yea~. Losses may be ca"rr1ed forward i.ndefinitely •• 

Taxation Capital Al1owances: .. . 
ten percent of the 10ss carr1ed forward froll1' the prevfous year. 
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"Ta payment~ are based on the formula: 
":: _..i 

.... I~) .. 

,--- • ,. 
~ 

VT • a :: Sa/R 
.... ... 

where, Yi' !II tax ~ate in percent ." " . 

a = a constant which cu,rrently consists. of: 
..., 

normal base _ 60 
251 surcharge 15 
overa" value 75 

) 
, R = (Profit',;}for. Taxation Payment)(~OO)/(ReYenue) -.. 

Thus, 

YT = ~~ - ~6ôà/R ~ • 
and 

Taxation Paymen't =: (YT)(PrOf1t for Taxation Payment)/(100) 

(2) LEASE' PAYMENT ·r 

>1. 
\ ,,:1'-

. , 

Based on agreement w1th ownerj 

Private :round ,~I 

Usuallya prospec in9 agreement which includes anriùal rental over 
, a 2 to 5 year pertod with option to purchase minera 1 rights and 

possibly surfac,e, rights at the end of that period. Mayalso 
'include royalty o~ profit sharing ~rovi,s'ions. 

1 

1 

o \ 

-- \ . " 2. State Ground ('nonnal si tuation) 
1 

Lea'se Calcul at10n Fonnat: 

'-

Revenue 
Operat1ng Cost 1 

Net Income before 'A' lowances 
Current Capital 'psts 
Ca r..,:,1,ed Los s (from year X-l) 
Lease- Capital Allowance 
Prof.1t for Lease Payment or .. Carrfed Loss (for year X+l) 
State'Lease Payment • 
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0: 

Current Capital Costs: 

The same as for corporate income taxation. 

Carr1ed loss: 

From prev10us year. Losses may be carried forward indefinitely. 

Lease Capital If110wance: 

Sb. pe-N:ent of the los~ carried forward' from the previous year. As in 
the case of 1ncome taxation, capital costs incurred during a new minets 
deve 1 opment per10d mu-st be carri ed forward to the sta rt of product i on 
for redempt1on. During the first production year, the accumulated 
carried 10ss, lease capital allowances, and curren~ capital costs rnay 
be written off as rapidly as possible against minin .. incorne available 
within the organization concerned (i.e. not restricted to mining incorne 
frorn the project itself). To the extent that sufficient mining incorne 
1s not avallable, losses continue to be carried forward together with 
associated lease capital allowances. 

Sta te Lea se Payment: 

r.egot iated with go vernment. based on the forrnu 1 a: 

YL \ a - 8a/R 

ASSUME: 

where, YL = percentage 0 f pro fit for 1 ease payment 
payable to state 

a = Constant negotiated for ~ndividual mines which 
varies fram 10 to 30. ASSUME 15 is typical 

R = (Profit for Lease Payment)(100)/(Revenue) 

y l = 15 - 120/R 

and 

Lease Payment = (Yl){Profit for Lease Payment) / (100) 

" .') 
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0.1.2. CATEGORY II -- New Base Metal, Platinum and Coal M1nesl1t 
;; 

(1) CORPORATE INCOME TAXATION 

Tax Ca 1 cul at 1 on Format: 

Revenue 
Operat in9 Cost 
Net Incorne before Allowance$ 
Current Capital Costs 
Lease Payment 
Carried Loss from ear X-l 
Profit for Taxation Payment or arr e 
Corporate Income Taxation Payment 

~rrent Capi ta l Cos ts: 
(', 

Same as corporate income taxation for new gold and uranium mines. 
Exploration expenditures include unredeemed expenditures embod1ed in 
the cost of purchasing mineral rights. 

~ 

Lease Payment: as determi ned betow. 

Carri ed Loss: 

From prev;oùs year. Losses_may le carried forward indefinitely. 
~ , 

As shown above, capital costs may be wr1tten off for tax purposes in 
the year incurred if sufficient mining income is ayal1able within the 
organization concerned. To the extent that mi~ing income 1s not 
available, the resulting carried loss is brought f4rward for redemption 
in a subsequent year where rn1ning incorne is available. 

Corporate Income Taxation Payment: 
/ 

Levied on ~,r:o.f~ f.,9r taxation payment. 

normal rate 
15~ surcharge 

. Overa 11 ra te 

, 
(2) LEASE PAYMENT 

50.0% 
7 .5~ 

57. 5~ 

1. Private Ground (normal situation) 

8ased on agreement with owner; 
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2. 

Usual1ya prospect1ng agreement which 1ncludes annuaf rental over 
a 2 to 5 year per10d w1th option to purchase minera 1 rights and 
possibly surface rights at the end of that periode Mayalso 
1nclude royalty or profit shar1ng provisions. 

State Ground 

Negotiated lease payment agreement with government, e.g. 5 percent 
of profit after allowable deductions in the Fase of Palabora. 

State lease payment for platinum mines 1s SirJ..ilar to that of gold, 
based on the formu la: '\ 

Yr = a - ba/R 

Lease payments are deduct i b le for corporate i ncome tax purposes. However, 
the cost of purchasing mineral rights (e.g., exercising the purchase _ option 
in a prospecting agreement) is not deductible except to the extent that the 
purchase price~ay embody prior exploration expenditures which have not been 
previously written off for tax purposes. -' 
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0.2. OETAIlEO BASE CASE RESUlTS 

• ~~ .• ! 
!:i ai ~ .. _. 

~ ~S-
~ ~; 
,. 

~ ~~O_ 5 
i i~ • 
.,; ..ft 

.... 
~ 
~ -
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APPENDIX E 

MINERAl TAXATION SYSTEM OF THE UNITED STATES 

E.1. DESCRIPTION 

(1) FEDERAL CORPORATE INCOME TAXATION 

Tax Calculatfon Format: 

Revenue 
Operating Costs 
Interest payments 
Exploration Expenditures 
Mine Development Expenditures 
Royalty Payments 
State Taxation payments 

Income before Dep1etion 
Depletion Al10wance 
Income before Federal Tax 
Federal Tax Otherwise Payable 
Inyestment Tax Credit 
Net Federa 1 Tax Paya b le 

Exploration Expenditùres: 

, 

Exploration expenditures may be expensed for tax purposes. In that 
cas e, exp l 0 rat ion w rit e - 0 ff s rel a te d ro' -à pro p e r t y wh i chi s 
subsequently brought into production are subject ta 'recapture' fram 
the depl etion allowance. The taxpayer may elect to do this in either 
of two ways: 

i nc 1 ud~ in re venues the amoun t of exp l orat ion expendi tures 
previously deducted when the mine starts production; 

forego the amount of depletion otherwise deductible with 
respect to the mine until the cumul ative 'amount equal s 
previously deducted explorati~n expenditures. , 

Only 85 percent of such expend-1ture can be expensed; the rema1ning 15 
percent must be wr1tten off over a fi ve-year periode The depreciation-, 
rates over the five-year period are-l5, 22, 21, 21 and 21 percent, \ 
starting from the year the cost is incurred. The 15 percent of 
exploration expenditures so capital ized is el 191ble for 1nvestment 
tax credit. 

.' 
If exploration expenditures 1tre not eXPl!nsed, theYr'must be capitalized 
and eitherwritten-offwhen the property 1s abanaoned or in,cluded in 
the basfs of the cast depletfon account if the property cornes into 
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o 
product ion. Th1 s method i s assumed 1 n the study. 

Mine Development Expend1tures: 

Mine development expenditures may e1ther be expensed aga1nst current 
income or amortized as the mineral deposit 1s-m1ned. Development 
expenditures are not subject to recapture from the depletion al lowance • .. 
If the taxpayer elects to expense development expenditures, only 85 
percent of these can be treated as such. The rema1ning 15 percent must 
be written off over a fi ve-year period 1n accordance with the schedule 
specified above for exploration expenditures. Similarly, tbe 
capital ized amount is el igible for 1nvestment tax credit. 

Rather than expense deve l opment expenditures, the taxpayer may el ect to 
defer such deduct10ns for each specific mine or deposit. The 
amortization of these costs 1s allowed as an ordinary deductfon based 
on units of production during production. This provision is applicable 
to deve 10 pment èxpenses i ncurred both in the deve l opment and product 1 on 
stages. 

Royalty P~yments: 

Royalty payments made to the private or publ 1c owner of the mineral 
property to secure the right to mine. These payments are not 
considered in the study. 

State Taxation Payments: 

This includes ad valorem property tax, severance tax, and state income 
tax as discussed below, all of which are al lowable deduct10ns for 
federal income tax purposes. 

Depreciation Allowance: 

" 1 Assets with a uS'eful 1 ife greater than one year are deprec1able • .", 
Depreciation of an asset is based on the estimated useful 1 ife of the 
asset to the ta~payer. Under the Accelerated Cost recovery System 
(ACRS), recovery of capital costs for most tangible deprec1able 
property placed in service after 1980 is made using accelerated methods 
of cost recovery over statutory recovery periods. The cost of el1gible 
property 1s recovered over a 3-, 5-, 10-, or 15-year per1od, depend1ng 
upon the type of asset. Each item of property 1 s ass 1 gned to one of the ," following classes: 

3-Year Property; automobiles, light-duty trucks, property 
used in connection with research and experimentation, etc. 

5- Year Properfy ; thl sine 1 ude~ mOS~';:"fnl'ng equl pment. 

lO-Year P.(operty, and 15-Year Proper(y; infrastructure 
, "' ... 
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The follow1ng table g1ves the ACRS depreciation schedules: 

Annual-Deprecfat10n Rates (fn percent) 

Rec,ofery Year 1 2 3 4 5 6 7 8 9 10 Il 12 13 14 15 
---------------------------------------------------------------
Class of Property 

3-Year 25 38 37 

s-vear" 15 22 21 21 21 

10- Yea~---- 8 14 12 10 10 10 9 9 9 9 .. 
15-Year 5 10 9 8 7 7 6 6 6 6 6 6 6 6 6 

In thfs study, the 5-Year Cl ass is appl ied for mini ng and processing 
equipment, and the 10-Year Class is used for infrastructure. The 
depreciat10n basis must be reduced by 50 percent of the investment tax 
credit (ITC). for which a 1)) percent rate is used in this study . 

..,; 

Amortfzation: 
~ 

When 1t 1s impossible to expense mine development expenditures against 
current income as .Qrovided for above, these costs may be capitalized 
and amortized on-a unit-of-production basis as the deposit is mined. 

/" 

Oepletion Allowance: 

• 

The greater of cost (unit) depletion or statutory (percentage) ) 
depl etfon. 

Cost depl etfon invol ves pro-rating the amount of exploratfon and 
property acqufsition costs capitalfzed' into the depletfon account (the 
cost depletion base) against the number of units of production in the 
deposft. In pract1ce, cost depletion seldom results in a greater 
deductfon than the statutory depletfon allowance. 

The statutory or percentage depletion allowance 1s determined by 
selectfng the lesser of: 

the,product of the depletion rate for the mineral(s) in 
question and the difference between revenue and royalty' 
payments; 
50 percent of i ncome for dep 1 et f on. 

Deplet10n rates for selected minerals are as follows: 

22 percent: 

--

uranium, asbestos, chromite, bismuth, cadmium, 
cobalt, lead, manganese, mercury, molybdenum, 
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~.t percent: 

14 percent: 

nickel, plat1num, tin, tungsten, zinc; 

copper, gold, silver, iron ore; 

phosphate rock, potash i 

~10 percent: coal. 

Revenue usual ly refers to the incorne derived from the sale of the 
'first marketable product', a concentrate in the case of base metals. 
When there are different saleable products, appropriate depletion rates 
must be applied in proportion to the product's respective contribution 
ta revenue. 

Federal Tax Otherwise Payable: 

The fo110wing marginal tax rates currently app1y: 

1 ncorne for Federal Tax al Margi na1 Rate {% l 
o - 25 000 15 

25 000 - 50 000 18 
50 000 - 75 000 30 
75 000 - 100 000 40 

over 100 000 46 

Investment Tax Credit (ITC): 

Incentive which reduces federal incorne taxes in the year the asset is 
acquired. To qua1 if Y for the credit, the asset must be depreciable, 
have a usefu1 lite of at 1east three years, and must be p1aced in 
servi ce duri ng the year the credit i s ta ken. / 

The allowable credit is a function of the 1ife of the asset. On 
average, 90 percent of depreciabl e assets qual Hy for the credit. The 
investment tax credit 1s current1y la percent of the qualifying 
investment. In any one year, the credit is l imited to the lesser of 
the federal tax otherwise payable, or a total of $25 000 plus 90 
percent of the tax l iabil ity exceeding $25 000. Investment tax credits 
may be carried back up ta 3 years and forward up to 15 years. 

Mi nimum Tax: 

Ami n i mu m t a x i s 1 e vie d a t a rat e 0 fIS P e r c e n t 0 n--"t a x pre fer en c e 
items. The minimum tax base is the total of the taxpayer's preferences 
reduced by the greater of $10 000 or the full amount of the taxpayer's 
income tax 1 iab1l1ty (reduced by the ITe, if any). The major tax 
preference items co~s1dered 1n this study are: 

acce 1 erated deprec ht10n: Excess of the depreciation taken 

1 
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dur1ng the year over the amount that would have been allowed 
w1th the stra1ght-l1ne method (deprec1ation of equ1pment and 
amorthed development expend1tures). 

excess depletion: Excess of the depletfon deductfon in a tax 
year over the unadjusted base of the property. 

exploration and development: Difference between the 
deductions clafmed for exploration and development (when the 
current deduct10n method 15 used) and the deductions 
a5sociatcd wfth a ten-year straight-l ine amortization of 
these costs. 

(2) STATE MINERAL TAXATION 

ARIZONA 

Ad Valorem Property Tax: 

Arizona property tax isba sed on the present va lue of the annua l net 
proceeds of a mfn1ng operatfon and investment property (Hoskold 
Property Tax). Mineral reserves in the ground must be predicted and 
assessed. 

The value of the mine fs determfned by estimating annual gross revenue 
and deducting the probable annual costs of extractfon, reduction, and 
sa 1 e of the product. These annua 1 net proceeds are then converted to 
the present worth of the remain1ng mineral reserves. The Hoskold 
fonnula used in the study 1s: 

l" Vp = A 1 (r/(I+r)n - 1) + ri) 

where, 
~ 

Vp = value of mineral property 

A ~nual net praceed' 
r = terest rate = 81 

1 ri = r demption rate = 19% 

.... 1 
The taxable base 1$1 the product of Vp and the assessment rate. The 
assessment rate 1s 44 percent for the period 1983 - 1985 and i s 
schedul ed to decrease to 36 percent for 1986 - 1988, 28 percent for 
1989 - 1991. and 25 percent for 1992 and beyond. The property tax i s 
determ1ned by mult1plying the tax base by the "mi 11 levy" rate of 11 
percent. 

J 
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Severance Tax: 

Arizona severance tax is based on the value after m1111ng. The 
metalliferous mineral severance tax is levied at a rate of 2.5 percent 
of the net severa"ce base, w~ich is defined as the commod1ty revenues 
less the sum of smelter operating costs, refinery operating costs and 
smelter to refinery transportation costs. 

Income Tax: 

Arizona income tax is based on the net taxable profits obtained by 
deducting various allowances from gross revenues. Deductions include 
operating costs, transportation costs, amortization and deprecfation, 
federal taxes from the previous year, current severance and property 
taxes, royalty payments, interest payments, and deplet1on.' A slid1ng 
scale rate is app1 ied as follows: 

Net Taxabl e Profit ($) Marginal Rate Ct) 
a - 2 000 exempt 

2 000 - 3 000 5.0 
3 000 - 4 000 6.5 
4 000 - 5 000 8.0 
5 000 - 6 000 9.0 

over 6 000 10.5 

.COlORAOO 

Ad Valorem Property Tax: 

For producing mines, Colorado property tax base 1s the greater of 25 
percent of gross proceeds of the prev10us year or 100 percent of net 
proceeds of the current year. For non-producing mines, the tax 1s based 
on 30 percent of the present va lue of the net i ncome it will generate. 
A mi 11 l evy rate of 7 percent i s used. 

Severance Tax: 

The severance tax 1-5-2.25 percent of gross 1ncome (value after miningl 
in excess of $11 million. Tax on molybdenum ore ~ 15 cents per ton 
and tax on iron ore 15 2 cents per ton·. Ad valorem taxes are allowed 
as a credit against this tax in an amount not exceed1ng 50 percent of 
the severance tax levied. 

• Imperial tons. 
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Income Tax: 

Colorado 1ncome tax 15 lev1ed at a rate of 5 percent of 1ncome for 
federa 1 taxe 

Ad Valorern Property Tax: 

The Montana property tax base 15 determ1ned by rnult1plying annual gross 
revenue by an assessment rat~ of 3 percent. The mi 11 levy rate is 22 
percent. -

Severance Tax: 

The severance tax 1s 0.5 percent of gross incorne (value after rnining); 
th1s 1s the Resource Indemnity Tax. In addition, the Licence Tax is 
assessed as follows: 

Incorne Tax: 

Gross Revenues ($) 

o - 100 000 
100 000 - 250 000 
250 000 - 400 000 
400 000 - 500 000 

over 500 000 

Marginal Rate (%) 

0.150 
0.575 
0.860 
1.150 
1.438 

Montana incorne tax 15 l ev1ed at a rate of 6.75 percent of income for 
federa l taxe 

NEVADA 

Ad-Valorern Property Tax: 

This' 1s terrned "net proceeds of mines tax" and 15 based on the net 
proceeds frorn the prev10us year. The assessment rate 1s 35 percent, and 
the mil 1 levy rate 1s 5 percent. 
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Severance Tax: 

The severance tax 1s based on net proceeds, obh1ned by d"educt1ng /, 
var10us allowances from gross revenues. The deduct10ns 1nclude: \ 
operat1ng costs, transportation costs, property taxes, royalty' 
payments, amortU'ltion and depreciat1on. and 1nterest payments. The 
rate 1 s 1.3 percent. 

Income Tax: 

No state income taxe 

Note: Royalty Payments and Investment Property Taxes are not cons1dered in 
this study. 

1(. 

312 

1. f' , 
" 1 , 



1 
i 

1 
i 

E.2. DETAILED BASE CASE RESULTS 

.5i--i~ 
~..: ~ ...; 
J:; C : ;: 

_ té , 

i 
~~--~a 
•• 1· 
.e~ , __ 
.... 1 ~ 

, '" 
1 

! , :.a::::--:i • ~ 1. 

i ~- l ~ .. .'" , , , , 

~f-"15 
-=,..: : % 
~" : ~ 

:'" 
i 

i 
: 

, - .... 

-
co 

-

~ .. 
;; 
.: 

313 



o 

o 1 
i 

~ a~ 5 ! i 
ri 3~ • ~ ~ ... '" ...: ,...; 

~ E~ ~ ~ E !Hi ~ 

i 9~ ~ ~ ~ ~::i ~ 
.,; ............. 

;: !~ ï! ; ! =~ ~ 
~ S~ ~ ~ ~ ~ri ~ 
on • .... 

~ !~ E ~ ! ~~ ~ 

~ i~ ~ ~ ~ ~~ i 

=r ~ ~ i 
j f~ t 

~ 2 ~~ ~ 
~ ~ §~ i 

.... 

~ J ~ ~~ ~ 
~ 2 i 9~ ~ 
N 

~ .~ 1 ~ ~ ~ 
i ~~ ! ~ ~ 
,...; ,.; 

/. 

------0::.## 

É~~ 
...;.; 

1~!:!O.O 

§~~ 

iH!~"-C> 
~~i .. '"": .... on _ 

--~ooo 
~a .. 
:3~~ .. -
=;:~~~~ 
fi~~~.·i 
~~~ ...... ......... -

314 

IS~! ta l-!!i!a!5i 
i~i~ ~3 ~ a~~Ë~~~~ 
",;..t,; ..; .. _ ...... 

'~!i .~ .-E!li~iEa 
i~~i i~ ~ a~(i~~~i 
,.:;.,,;. .. . - ... -

'iS~ 5~ 
~~~~ i~ 
"""-..... .. 
'i~f ~. 
ii~~ i~ 
,..;.:... -n 

j-

./ 
o 

. 

#·;;~~~~.~i 
i ~~~fàii;i 
'" -= ..; 

~~l~-~~~.~~~~ 
:;;~: ..... ~""'.:=;;!!G 
~_.~ ~~ --"'. .. 1" -
5 .... :~·IIj1-s: .... _~:II ~ ..... ;;( -~S::J.:1II 

~! ~ ~~ i!i.~ .. .. - -

,., 



., 
, ,. 

o 

o 
! 
1 
i 

( 

-
• ~ li-ë 

.. ;i i ~ =:i 
""!.. -,,; 

315 

~~oa;~ 

~i strJ 

.... 0 

Q;.: 
i::: 
~-:. ........ 

1 
Î5 "1:r N 

.. ~ 

~~ 1 
l~ =-.... -........ --~~ 

!!;! 
........ -= i!_" .... 

=J = .. _. 

~ 5 ~ 
~~ ~ 
!€.,; .. 

, 
-:!: : .. , il 
Clai 

... 1 

':i 
:Si 

, , 
1 

: 
-~1 

.. 1 
·1 

5: 
: , C> _ 1 

~I 

il vt! 
, 
1 
1 

Ct f : 
~! 

, 
, 

C>_ • .,., , ... , 

ii 
\ 

o~ j 

~i 
. , 

ca ~ j .., , 
~: 

1 



.'-'I..:r" 

w -0\ 

l r 
\ 

(U1.ml (w.ml 3.919.'" 4.137.235 

· -.,r_d.li •• U-.s : 0 0 1.122.1~ 1.712.756 
• .. th.U. 0 0 267.5$6 267.5$6 

J 
/ 

.. 1.., 

,; 
/ 

4.m.9111 '.179.012 •• 958.171 5.204.151 

1.&7~1I1 1.7119.160 1.770."0 ."'.1115 .07.'" 
167.$56 267.5$6 267.556 261,.5.56 261.5$6 

o 

s ..... m 5.136.650 '.'ll.lIS 

.n.l" U7.m .U.6SS 
167.5$6 267.5$6 267.5$6 

•••••••••••••••••••••••• - 1-' - •• """'-"" .-•••..•..• --.- •..•.••• -•• -••. -.- ..•... ..... ~_.-.................. _.... . ..... _ ..... _ .. . .... -....... _ .......... -........... -
! 1 •• '01 .,Itll. 1 (m.ml (w.ml M3I.m '.156.'23 

.t 
2.m.'lI ~.m.m ~.7tG.546 •• ,. •• 4lI .,51'.7S6 •. m.s5I "'li." 5."'.114 

• ..,I.ti •• 11__ • 0 1.21oS.117 1.071.461 1.1".'" l.m.7.7 1.370.773 1.7S7.6SS 1.145.538 1.'l7.IU 2.0Jt.715 2.136." --------------_.----; ---... -.. ---.... ---- ._-------------------_ .. ---------------- ._---.. ------- .. ----------.--... --............. _-_ .. --_._ .. _-- -- -------------- .. -.. _ .. ------- ---- -- --_ .. --- .. -.. __ .... -_ ..... -------------------_ ... -
: , ...... I~ 

Tu • .,.,. ,..,.1. 
• I_t..t li. (rHit 

f .... ml 

o 
o 

flll.12f1 

o 
o 

1.26S.121 

~.," 
SOI. 106 

I.Oll,4U 

411.711 
214.141 

1.1".'" 

525.19l 
25.210 

l.n7,747 

\ S61.051 
2'.53t 

1.370.213 

~.Oll 
27.861 

2.S26.n6 

I.m .IIIN 
2'1.25t 

2 ..... 219 

1.2119 •• 21 
30.716 

2.136.743 

1.219.519 
12.252 

2 .. "'.194 

I.JSJ.2st 
n.1S5 

3.ISf.1D 

1.'21.165 
lS.5SI -------------------- : ---.. -_ .. -- ---- -_ .... --- _ ................... _ ...... ,o._-_ .. _____ ... ________ ........... ____ ......... -... ___ .. _ .. ____ ..... ___ ..... __ ..... ______ ------________ ------___ -______ .. -_ .. --_______ -____ -___________ ... ______ -__ .. ________ _ 

: 'ar ,..,.1 •• 1 If Ife 

lIIIn. TAI ,...( 
Tet • .., •• 1. ,. tilt Tr 
.,...UClI ...... 
~, !LA ,. u.. Yr 
~ ••• te4.., _t 
Ii.i_ liI ... 
tt.~ tal "'.,. 

1 
F.II COI'. 1 •• III 1 

o 

e 
, 0 

• o 
1 

• 
• 

• 

• • • o 
• • 

• 

52,540 

1.1I9.717 
Il.ll'.ll' 
1,II1,UI 

m .• 
119.761 
32.965 

52,SoII 

115,932 

I ..... m 
1'.32',298 

',W.IU 
m.l" 
"7.237 
97.116 

IlS.'» 

580,173 

I.'U.'" 
'.t51.929 
1.II2.m 

"Mn 
262 ... «> 
39.361 

.,123 

Ut.517 

,.,n .• ,s 
'.570.509 

I,U',351 
7Sl.857 
l12.Ste 
11 •• 1 

548.517 

571.152 

2.m.tu 
7.655.713 
1.275.952 

762. SU 
11S.162 

. 27." 

517.152 

1.101.151 

"1.7.1 
•• lOt.101 
I.J40.968 

D 
o 
o 

1.187.151 

1.171.112 

"5. II:! 
S.70S.lll 
l.m,2IJ 

D 

• e 

1.11I.m 

I,W.lJ1 

"'.UI '."'.206 
1,~5.m 

o 
o 
• 

1.241.ll1 

1.319.J94 

715.151 
1.461.146 

l.m.'7l 

• 1 

• 
l.m.J94 

I.m.", 

nI.m 
2.1n."1 

2.121. "1 

• • • 
I.m • .., 

',III.12t ',"',1. ID.m.l" 1',UI,m Il.1St.71J Il.711.''' 12,313.514 12.91',163 IJ.S6t, 711 14,HMl7 
litt "..... ~t.' : • • l.m.. l.m.. 3.7U._ l.7.1._ 3."'.00II l.m... 1.741.. 1.711.. l.m.. 3.741 .• "he, "..,. " ... : 19."'.1'$ Zl.139.. • • • 1 0 • • • • • 
"-b li.... 1 5,*.114 "'II.~ •• JJI.61S •• ~1.'" '.714.S6' S.IIl,", S.2t.l.96J 5.521.161 s.e8l.S19 ,",U.69S ,.~,. '.71'.299 " .. , •• ".Ir tn ~ .... .., 413.. 313,147 31t,3I$ Jl4.nt 151.'11 l6I.m 316.901 *.2" 426.5» • ., •• , '11.211 •........ , ................. _., .... -" ..... __ ............ _. "'" -.......... _ ............ -............... _ ..... -.' _ ... -_. _ ........... , .... _ .... _ ................. _ .. -........ _ ........ . 
Ina .... ...:~ 1 1 1 • • • el. • • m.'11 -..1 1Ft ".'U. l • • loS.. 65.. 1oS._ 65." 65.I0Il 65.'" 65._ 65.. 65.. loS •• 
__ tal. _II, : 1 • • • 1 . 1 0 0 • • • 5.* 

..... III, .Ir ... : • 1 6.I!f ""4 '.IM ',lM '.IM ,.... '.IM '.IM "'.. UN 

.... III. Ir.·., ~ • • lU III lU lU 8IJ lU lU 'U III III 
"--' tal _.1. . . . 1 • • 8 • 1 • • ,.* 
....... ".lIts 

-litenst ... t 
· "-tr ta 
• "--' lai ........... 
• "'UrlUtl 
· e.IItl. 
: 1.1 ... sn. "ta, & 

, .......... ,_ ..... _._-_ .......... --_._ ... __ ....... _._. -... -.... -•.. -.--.. _-_ .. _ .... --_...... .. --_._. -_ ....... _. __ ........ , _ .... -..... -_ ...... -.. _-_ .. _ .............. . 
• • ..m.6" 4,$'7.219 '.714.$6' 5.l1l.291 5.163."-' S.Sll.161 S.IDJ.SJt '."'.695 6.M.. '.111.'" 

l, • • 1 1 • 1 • 1 1 1 • • 4/1.'" tIl.m . 313.141 III.JIS nU21 lSI.'JI l6I.m .... 1 ".146 m.S» ct' .• ' ,,..21. 
• • • • , • • , • 1 • $.* 
• • 1.IU.IR 1.11'.756 1 •• n.IU ~1.719.", 1.171.91' .... 11$ .. 7.... e:z.'" .l7.m W.6SS 
• • 267.5$6 H1.5$6 261.5$6 556 267.556 261.556 267.556 267.556 261.556 H1.$56, 
1 1 I,H5,If7 1.17I.e6Z 1.1".'" '.211.1 1.]".273 1.157.," I ... s.sll 1,937.'14 . 2,IJt,1'IS 1.116 •• 
• • l,m,66l I,IJI,UJ 1.191,711 1,391.* 1.*.116 2.711.164 ""un J.d,au 3,211.1]1 l,.,1n 

--

~J~ 

• 
\ 

\ 



.' 

'0 ' . 

! 
~ Iil 

~ ~ 
a 

! 
i 

i 

~ 
!! 

f 
~ 

0' .... 
.:: 
~ 

a 
'4 

Lv 
.... 
~ -.. 
E 
~ 

~r' 
. , / 

~ 
~ 

-
-

e 

: 1 li r-
I J " 1 ,,0 1 I- i ~t~ 

.,' 

~ 
~ 

317 

~ ..., ... . 
~, -, 

l .1.;; ,~\ 'l. ~ . . , ~~_t.,_~~_1 "--:..j~ ... .t.,...l'? J.o.\. ~ .. .,!~>\-. , ... 



o 

- , 

.0 

, , , 

~ 
1 

i -• 

.... -~ 
... 
~ = = ... .... 

oô .. fli ai 
~i5ii 

-, , 

~HHn. i E: 
lÎ~si~:i JI; _ : ~ _ ! P> 

IUl!::ii~ 
:is::i.:!· - , , . 

i~ 
, ,-... -,." 
1;: 

i- ri 
1 • 
I~ 
! •.• -!! , . 
'It ~ :: ... ,"' .. , -.. , .. , .. _ ... ___ J. _ 5 , .. 

,.. 1 .. _ 

.:s i;: . 
1 .. l' =i !!=j'; 1 J'§I! 
'1 Il le 

1 : = 
~ :c::c, 

k -'Je ilJ.!l~! :z 
!=a=!:i;::. 

~ , 1 t • 1 •• :--, 

318 

---.-
.... -

.~§1=::;1~~ l 
S; J:: :: I~ ! - -.. ...... 
- ~ ; li ;~ = .. 
... rte ~ 1 t = ;~ - f:'! • ~""':: ~ :' ~~ 
~ ~ ë ~~ ~~ If ..... ..,- .. ,""' ...... ... -e: 

~ ~ ~ 1 ~ ~ 1: ~. ~ • f:! 
rte :::: : :: ~ r:! ~ :ti 
~ -! : :' -:. 111 - ~ .......... . ........ .... .-... .. 

c: c= 
ia!!C:~· 

~~ êl ~ ........... .. ... .. . ... · · :1-
:= 
ë 
~ 

....... - ::.- """ .... -;;,~ ~~:~ ..... ,. 
J!-. ;Ëii ~-; .. : 1 ••• , .. ....,....... :""! "" 

1 .. i 

-. 
~ 

i ~ .. ;; ~ ~ ! ~ - ~ 
1 g5;!~- 5,1 
1 't.'" 1'" 

.. - 1 
:: 1 

• " 1 : '1 : 

"'!'II • ~ '" :: s. i" - !li '1 ag~ 1'" "-,,,~ A .; .- ~ :. r::": : .; ..: 1 
~ .:! :! -: ~ : ~ " ! 

~ : Iii ~ -. li :: Il ~ 
~-' Il _: ~ :: -: -:. . 

\ ! !i 5 ,:: ! E ! ~ ...;...; = :: .:.,; ,.; :: :' ..... ~1~ ... ~t;r;1! i ~ 
'l~= ~ ;:~~:~ 
!! :: :: ~ 1 :r!! (.1 ... _ U •• 1 .. 

~ 
-~ ! 

5j 
! , 

-=:: ... , 

il 
......... 1 :' ".,,, : 

1 :: 1 : 

• .,1 1 : 

-·-·l·~ ... i:':_i- --' ~::! : lIi lIi .." , __ .. f 1 

...... ::: i, -- :: i 
1 ! 

Î ï ~ - !: -. - 1 - - - i 
Ëc::Ë ~ g! '!, 

... ~ E :: 1 -- = :: = ::: 1 .. ... 1 .. - - " -- -... -.- - -- -- -
: I

! =:a:: 1 i 
= = .. :: l '1 .. ë 1 :: : ... :; ... 1 - ft :: , = 1 

iiiH·;'i;i ~iUlllïl- i!l, 
ïlSli l 'il,1 1 ~ J 1 7~ 



f.l. 1~:1. l' .. 

.,..It '.. " 

J 
1 
i 

~ ~~ 
! =.= 
'" 

.. ! , ~:!I ~ 

~ ~ ~ ~Ii i _. ..; ..... 

~ ~,ii ~. i 
~ ~:. ~::i ~ .,., ..... , ..... 

• ; i ~~ ~ 
~ ;; ~ ttë ~ .. , ~ 

a ~~ a 
~ i~, ~ 

t, 

~ a:~ 
i ~ ~ 

~ ;~ ~ ~ ! 
5 ~~ ~ t ~ 

5 ;;. ~ I~ S 
~ it a ~i ~ 
...; 

; i ~ i;l~ i ~ 
~ ~ ~ 5~ i ... 

· -- -
· . - -

- -
... -, 

, 

, 

~J 1 ! 
i!::i 

, 

_. : -
, , , 
, , 

-- -
. - -i i 

' u 

_ ~ ... : ii : : 
• i b : • :;.. 1 -II .El ï 

• Il • - =-'. -1:,'- II-!-. l '. - . - 1 - - - , • 1 
; iJ;~ ~l~ !~i~ 

---._~ 
;::.~# 

.:~~ ---r.:...; 

--scoc> 
:!ii:. 

5~~ ... -: 
~::!~=~~ J_ .. ",, __ 

~~~~i~ 
~~":--... --

;~~s~~ 
~~~2;i~ .-;--= 

__ .. a __ 

319 

~~~~ .. ~ - ..... 
~;:!~ .. 
~iHH: 
i~~~ ... 

\ 
t "i\~ ~ ~:! ~ 
~ i~:i":~~~ ..... ro.._te_ ....... .. ~~ 

_O~EE~~fi~ 

t ~t!:f~~~~ . . . ... ""~ 
.{ _ .. 

~~!! 5CD~!!~~?è~ 
~~~~ g tiË5~g~~ 
~ -4 ~,...; 

~;;~Ë ~ .. 2~:~!;n~~ 
~i~~ i iÉi~g~~ 
!:: .,; ~r-: 

~JE; ~oa;~~~~E 
~~~Ê ~ ~Ë§~~i:i 

~O~~!i~~~~ 
~ ~~1i~~;a~ ..; ...;-=-= 

.. 



o 

o 
! 
1 
i 

-::~ 
:~ 

i 

~ --
1 
: 
--~ _. 

_ CD 

-~ -

----

... 

~ -- '" --

• -~ --

1!!!- CO 
.. :r> 
:üi .... 

• 

· '" · '" .. 

0'" 

i 

\ 
1 - I.~-. 

1 ... 

-... -;:;: .. 

'~ 
" C> 

:~ 

• ;:: 

J 
i 

-.:: 

-

~!1l;:-

3~i 

i E!c:a 
t.i'ti 

....... """ CI .... - .... 
C> - ... 

i.~~ 

~ ~ ~o 

a:ii?i 

O-"""~C ............ _ .... -
~;;i-:i 

i = ... ,..::: 

--~: 
---

il .. -
~ . 
:;l _ 

.: 
~ ... 

~ = -.... '"' ---
~ -
t-
"';E 

~ 
t-

320 

-- ---

~2I5-~ 
É~: i 

i~ 5 °a 
É~: Î 

~~~C>i 

i'i = i 
5;a5°~ 
5~: , 

G~ ~ '"'i 
i~: ~ 

;05-S 
::t fi ~ 

.,_~_o 

_._OCt 

i 
!! 

1 
ct 

A 

Îï 
ii 

\ 

:. ~~ . .;~ 
:~q 
. --
;. ~ Ei 
:. i~ . ~ .... 

:. ~ J 
.~~ 
.!:: .. 

_. 
::; 

~ 

l 
•••• _ o. __ • __ 1 



1~+~ 
t-~~ 

~ 

... 

w 
N -

---e \ 

\ 
e 

''''-----

.,""t! ...... 
: '.1. ..... 11_" 0 • 4.m.l7' 4.412 •• 4.m.924 4 .... 510 5.117.M 5.~.1. 5.'-II.lU 5 .. m.m '.*.561 '.511. '" 1111.5111 

-..,.d.U •• 11_" : , , 1.122.112 I.m.~ l.m.1Il 1.11'.161 l.ne.'lo _.IIS cel.", 417.114 m.m m.us , 
-.. u"u. , • 161.556 161.556 161. S56 161.556 "'.556 167.556 161.556 161.156 161.556 HI. 556 , 
........................ - ..... -.. - .. --
: 1._ , • ..,I.U. • 2 .... '" 2.ClI.'" '.611.2S5 2 •• '.155 1.86U11 •. ",.n. 1. 'S6.J« Ull.1S6 ~.seJ.~ .. ~."'.111 1111.5111 

- .I.U •• 11_. , , l.m.l" I.m .... u«.m 1.44l.m 1.H4.'" 1.~7.~5 I,U5.~ l.m.IU 1.eJ4.1I5 7.136." , 
--- --... --- ................ -_ ...... -- ...... : .............. -_ .. -_ .......... -_ .... -.... -_ .. -.... -_ .. -- ........ --- -....................................... .. ----------------- .. --- .. ---- --- -- .. ~ .... ------ --- .. -- .. -_ .... -- --_ ............ --_.---- ---- ----.- .. ------ -- ---------------- .. --
: , ... 1. i._ , • 1 1.511 •• '1 1.215.'" 1,J«.117 1 .... ,.577 I.SlI.666 2.9lI.") J.II .... l.m.U! 1 ..... ~ U'I.lll 1111.5111 , , , 

\ 'a ,tMnist ,.,.1. : , • 661.124 SlI.147 592._ '-lI.1JJ ".6l1 Lm.lU 1,11$,65' 1,115.". LS1I.JlI 1,651. tel • -' .... _t ta. c,HII : • • *.U1 l''.~I' 15.710 H.S3I 77."1 19.7S4 lI.m l7.m lJ.165 n.~ • ----_ .... _--_ .. _------: --- -- ... -- .. --_ .. -----_ .. --- --_ .. ------------- -- _ ......... -... _ ..... ---_.. -.... _ ... -_ .. _. --. --_. -_. -.. --_. - - -- ------------. -- -- ------

,. 

: fa, ,.,.1 •• 1 .f ue • • '-1,'" JI9.S19 S61.11' 612.'" 651.11! 1.29C.OS' I,nl. Ul I,cSJ.lll 1.Sl6.Cll I.Ul.lIS 1 

m.lTAI._( 1 
,ft ...... ,1. ,. lM Yr 1 e 1.lI9,1J7 1.".JI2 1. U •• '" I.m.m 2,038.C66 671.1.1 61S.002 "',660 115. ISO 171.711 1 
""'tktical SU Msa 0 0 11.J1C.JIO 10.324.290 9 •• 51.919 MlII.S09 1.65S.1JJ 6.ro. .• J1 S.1IIS.1ll C.'-Il.206 1.161.116 2.121."1 1 
IrPtttrl lU fer ~ Yr 0 0 1.11 7.4l1 I.W,IU 1.1~,2'1 l.n •• lSI l,m.~2 l.l40.'" 1.'26.211 1.5I5.TJS 1. m.lll 1.121."1 1 
1cct1".h4.." _1 0 • 2n .• W.I" 162 •• 21 7SJ.1IS1 762 .S14 0 0 0 0 1 • Il.1_ ta. Mw • 8 *.619 413." 1' •• 117 1 •• 151 109,741 0 • G , 1 • .1 .... ta. ",.1. 1 8 11.~J n.su 19.211 21.1~ 16 .• '1 • 0 0 1 • 
FMtr.1 c., I~ lu 1 • 63."7 JI9.Sl9 561.11' m . ." 651.11J I.~'.IS' I.m. Ml 1 •• 53.7l1 1.Sl6.m 1,62J.J15 • ............................................................. ...-............................................................................................................................ -.. -_ ........ ..... 
.. .lIA 'JAn Tms 0 0 56.m IlI.901 141.," H •• ne 1~.I64 161 •• n m.l7I 1 •• 111 ''',11' l''.lll 117.511 

1- ----- --- --- ------ ---- ---- -- -- ---- -- ---- -- ----+--- ----- -------- ----------- -- -- -------- --- --------------- ------- ------------------------------------- --- --------- --- ------------------------.---
lit "1CIHs ""Itu yr: 0 8 0 1 •• JlI.'~ 1.511.209 1 4.m,56' 5.0IJ."" 5.m.~ ~.~1.161 5.tDJ,m '.Ifl.'fS '.nI.. '.1I1.m 
ksIsSH ttl bal ., 0 l.m.136 1.591.521 l,m.,," 1.151.651 l.m.lIl 1.'31.586 7.lJl.m 2,IlU'] 2.219.Ul 2.nl.4t4 
" .... t, tIlle 0 8 15.111 1'I.S16 tl.ru Il.711 91.119 ".m 101.562 116.'" 11I.,n 111.511 

: ----- ---- -- --------------.------------------------------~ ----- -----, ------------------------------ -- ------ ------------ ---- -- --- -- --- ------ --- -------- ----- ------------------------- ------
lit".. tu bast : e 0 4,llI.'1S •• 511.219 •• m.S6' 5.tJJ.29I 5.261.963 5,527,161 s.eOl.m '."l.69S '.3'1.. ',l11.m • 
StftrIlCt tu 0 0 ~,m 5'.114 62.86' 65,I1J 68.m 7l,m 7S.'U ".21' IJ.ll'I t1.JlI 1 

--

~,-, 

~ 
1 

'\. 
1 

.' 

-;,j 



r 

o 

E i 5 
§~ ~ 
t::: i 

§~ ~ 
~ r§ ~ 
~ ~ .ë 

... ca Ct a;:; 
~~ .... .... 

... -"00 
;t ~;; 

,; ~~ ... .. .... 

~ "i!00 
CI> SI ~ 0: _ ... 

~ ~:;:; . .... 

... ... -• -.... 

~~oo ~ 
~ - .. ;:q l ~ 
;:~ ~ 

~ , , 
:::coo:~ 
..... 1 :::; 

-
.. 

co 

co 

co 

G~S~ 
~~~! 
~.,; 

~;~Ct 

sii~ 
~-:: .. 
-on 

"""' on .., '" 
~~;:::~ 

:i~~i 
.,; ... -:..: 

~ijl 

~~~~ ....... --

,,; 

0_ 0_ 

~ 

i . 

-~ : ... -
~~ t:.: ---... -... -.. -
~~ 
:!! : 

~ -... -
-.. -

.... 
::; -.... 
-.... ... -
~ : 
::i§ --~ê 
~ : 
~§ 

~~ 
! :: 

" ;J 
t:;:: 

-
~: 
~ê 
~~ 
~: ... 
! 
~ 

'922 

~ i 3Ui~ 
!i~~i 
...;...; ... 

~~~~~ 
=i5~:~ 
ro.:....; .. 

a~~"s 
ii~ ~ ." 

5;:~Ë:i 
~~:C~~ ........ _ ..... 
,.:;..; .,: 

~E la~ 
5~5~~ 

..,.; ~...: 

-.-CR 
~ ~ - . 

- ... -
t ----::!S .::~ ...... ." .. -

1 
i 
~ 

~~ ~ 
~~ S 
~. ~ 

k;; 
5S i 
z::i,r: 

-, 

-~ .. ... 
~ .. 

• on 
: 

C>~ .. 

, 

-! :' ., 
=! . , 

! --::::' 
rj, ... 

, 



\ 

/ 

\. , .. 

~ ~â 
~ ~:i 

~ ! J 'i E 
Ji ~ ! Iii ~ 

;::: ~ - .;,.., ..., 

~ l~ ~ 
~ ~::i ! 
;:: -- -
: iâ ! 
! i~ ! 
:;' -- ..... 

; ; ~~ i 
~ ~ ~~ ;; 
... ..: 

~~,:a 
_~o 

~- ~ .. ~ 

i ~~ : ~ ~ 5~ ~ 
~ ~~ ~ ! ! ~~ ~ = ~...: ~ ~ ~ "" ."., 

o 

Si ~â ~ ! ! ~I ~ 
tt jii R • E ;i~ ~ 
~ ... - 1 ~ "'- ,..,; 

a lâ:~ ! ! ~!!;~ 
~ iii ~ ~ ~ ~~o~ 
~ .:...: 1i ~ ~ on.n 

i -- i 
!i ! 
"! .. .. 

-- .. 
__ co 

_ 0 co 

E: _.,:;::: -:E DO 0 

~ 2 1 ~ 
:i . = : :: 

, , 0 

:~=--
f~fi 
";:2-

~;!i"OC> 

:~~ ........ 
";:i,"': 

~~~i;;~ 
~~~~~.~ 
",;..-;",;oôro: - ... 

0 __ 000 

a_OODCf 

C> 

o 

-
-.. -..... -- _ ... _ ... -. -- -- -- -- ...... -- -- -- -- .. -.... -- -- -- -.. -- - - -- --

o 0 0 ca:: : : ... _1 __ 1 ~ lei i~i~ .. : ZU 1 _ 

... i =! 1 1113!· . .. ,. . - ... 
_ .. - i"i; ! .i- =i!:j _.. .• !~,=-

.' •
"=) J !l:j .~!. 

1:5 !!i! 
,"I ,: Il 1 Il 

323 

-. 

I;~~ i~ 

~~~~ ~5 ..:.:,..:.,:; ,..., _ .. _ co... 

- M~~~ =~ 
~,§~~~ ~~ 
G)':!ia~":; -n 

~Ia:~~ 00 

~ ~~~ 
."... ~:;:;.n 

~:.i~~ co 

i 0 ~i~ 
-: .'!i" 
~:c>aa~ .. 0 

~I i;i~ 
..., 1 ..... _"'"" .. i .~ .. 
~ -ai:E 
~: i5~ 
....; ::ii"'; 

ClOOo0:!i0ooa 

;i 
.,; 

0001001001D0 

o 
;::; .. 



o 

1 
:;: ... 

o 

~~1~:5 
~~ti~:~ ... - , ... 

324 

r 

i;I~~ 
~;~~~ . . ... ... 

~;I:E 

~~eii~ ... - '" 

:il~i 
i$eii~ 
..:~ .,,; 

1 

"-

~. ~ -fi 
ff~ i ~ 
Jii. ri .. 

,II 

1 

) 



~lt 
? • 

'. ~ 

. l 
l 

W 
N 
U'I 

\0 

Wl-l. PIt81: _11_ 

: 1.1. "' •• ,II_es : ~1.'J7."7 19.64S.116 JI.761 •• 34.1~."7 36."' .• 11.551."1 

• __ ',U •• U_es 1 ......... l.m.Jl7 l.l1S.m J.SU.ln J.ne.~ l.m •• n 
· .. th,tI. 1 I.J16.'Jl I.J7'.1l7 1.316.1l7 l.m.1l7 I.J76.0J7 1.118.119 
--------------. -- '_'1'" ••••..•.•.••• ---....... .. .•••.• ••••. •••. •••••.• . •..••.•• ~ ~----_._- ......... _-_ .. _-
: 1 ... 'If .".ti. 11.W .... n.tSf.m 17.'I •• en 19.13"'57 ll.lIl.JIS 2""5.174 

· ..",u •• 11_. 1'.9I6.ue 17.»7 •• Il. 515. 2IJ 14,61 ... 19 15.".ISl Il.~.''' .. _----_ ......... ---- ... ----: -- ----_. ----_ ...... -- --.. --- ---_ ....... --- --_. --- --------- ---- -- --- ----.... -- _. --------------- ----
: " .. 1.1... ".'''.UO 1'.»7.W Il.SIS.''' 1 ... 1 ... 19 IS ••• 15l IJ.34'.1IU . . 

Tu .., ••• "'_,,: •• "'.ZlS 5.737.; 6.117." 6.6".1.s 1.19I.m '.112 .... 
• (MSMt III crt411 1 m.7.' JJ6. lSl.626 31I.J01 lI9.1n ll •• m 
-_ ... _----- --_ ... _------ ----: --- ---_ ... ---- --- -- --_ ..... --- -- --- _. ------ -- --------- ---------- --- -_ .. _ ... -- -- -- -_ .. ----- ---_ .. ---
: lu ",_1 •• 1 .f IJC 1 •• '75.496 S ..... " 5.eJJ •• 5' '.327.1S1 6.901.645 5.718.0J0 

1111_ lAi _la( 
J'I ...... al. flf lM fr 1 5.915.141 •• S".34J •• 751.05' •• '1'.'1' S."'" •• 17l.168 
....... Uul ... Nst 55."3.'" SO.236.'" ".II'.7SO 37.214.'95 2'.141.712 1'.175.009 
."..tc' lU f. lM fr '.7ft .• 10.M7.n. Il.1179.681 u.t04 . .,. 1 •• 570.156 Il.175.009 
Acc.IIf.tt4 ..,. _1 0 • • • 0 0 
li,t_ ta .... 0 • 0 0 0 D 111'_ III __ 1. 0 • 0 0 

1 
r..,.J c.". IIC_ lai : 4.675 •• " 5 .... 4" 5.m.u, '.ll1.asa '.901.645 5.711.030 

::::::::::: :::::::: :::::::: ::::::.::::::::::::: '.:::: '.::::::::::::: .. :::::: '.: '.: '.::::::: '.:: '.:::: '.:: '.::::: ::::::::: '.: -:::.::: '.::::::: _11_ SIAl( Ims 
'.6S7.m 6.!I6I.420 '.nI.ns S.71'.JIl •• t».61' J.IOO.'" 

1--------.. -- ----------------- --- -- --------------- ------- --------- -. ---------------------.--
.. t "te"', c_t .• Il •••• ~, ..... 17 •••• Il.SOI •• Il.501.00II 1 ••• , • 
.... 14 " .f "..,t, ».161." 44 ..... 417 ".s9I.m ll.m .... 1J.5IO.'" Il.1~.1O6 
AssmI4 tll Mw. ur 4S.444. ll4 1.195.613 lI."J.m JJ.l5l.3J11 74. '1O.DS4 Il.954.1115 
U ,,1 ... "..,1, tll 1 .. ", .... ..11'.»4 4.m.n4 J.6S1.'" 2.144.106 I.m.ln 

: ---.... ,. ....... -------------- ----_ .. _- _ ... _-- --- ...... _-_ ...... -_ ..... _~-_ .. _-_. _ .... -------- ---------------
.. t...., ..... 34.641." l6.lI1.m lI.28e,JIS 4I,II'.lll 41.115.137 35.640.376 SMr., t .. lU. MI .... SlI m .• I.OBUS. 1.057.196 "6,1109 :.-....... ----_._ ... _---_ .. -....... _ .. --....... _. -- _ ... _ .... _ .. - .. _ ........ _-_ ..... _ .... _.u .. ,...flts 1 34.~.1I3 36.lIl.1U li. lie. JIS ".110.321 42.115.837 35.041.376 

- lattrest ,.,..1 • 8 • 0 0 0 
· ""'tel,U. .."'.011 3.21 •• 311 l.m.on l.5U.ln 3.120."2 l.m •• n 
· '-tinU. l.ll"'31 1.376 .031 1.316.011 1.316.131 l.l16,O31 1.100.119 
• F .. ,.I III. ""'_ ,,: •• JJI.I75 4,675 •• " 5.400 •• " s.lll.n. ,.m.1SI '.901.645 
· "..,t, lai 1 •• m.", •• 11'.524 •• m.n4 J.6S1.'" 2.744.106 1.415.172 · Stwtr.. lai : .... no "'.531 955 •• 1.~.751 1.051.'" 176.009 
· ..".lI. Il.916 •• 1I 12.»1.316 Il.sos.211 1 •• 611.419 15.906.lSl Il.342.161 
: .. t lal_" ".f ils 1.SSO.1l6 8.95'.~ •. m.m .1.017.'" 10.915.126 7.621.'" 

Ar Il .. iIC. III m.406 940.165 975."3 1,851.15' I.ISl.OP 799.818 

~ 

" 

• 

..... 

• 



o 

o 

• 

II ~ 
~~ ~ 
~: ::; 

Si ~ 
S~ ~ 
~~ i 

!:il ~ 
~~ ~ 
~~ II€ 

.. ." -: te ~ 

~iè : 
~~ ~ 

E:a ~ 
~~ Q ....... -.;i ." 
~;; ::: 
~~ ! 
i:!i : 

CJ _ CIl Co 

a:::; 
r:;o: ..., ", ...... 
..... 

~~oo:; 

~~ 3 
..... 

~~ca 

...;~ 
;:~ ... 

~ 
." 
CD 

~~C:>",~ 
- - 1 ... -..., -........ 1 ...... 

"'0 .,; ... - ..., 

:::ODO, '6 
~ : .... 
~ 1 ~ 

;:: ::S 

- ;:::; ;:; 

iEI;: 
~~it: ..... 
i~~1 
~~~~ 
~~ 

Ei~!!:~ 
~(~i 

~~ia 
~~~~ 

~:2t;'èC 
CID ..... ""'. 

- ... C'\f_ 

~~:~ ... ,..; 

;t:~! 

~iÉ~ ... ,..; 

ifi~ 
,ji.i; ... -:. .......... .., 

. 

~ 

ri: 
~e 
It~ 
~: ... ~ 
~5 
~~ 

~ ... ~ 

~: ... ~ 
~= 
~§ 

~Ë 
~: 
~: 

.. ~ 
~ = 
~~ 
~: -
~ 
~ " 
~§ 

" 
~ :: 
~§ 
~ê 

~Ë 
t§ 
~g 

M 
~ '" ~ .... 

~~ 

o~C)_:~ 

~ ! . ~ 
, 

Ct •• e ;:; 
;: 'S:::: 

~ : i 
..; ... 

!:= , 

O--...D ::; 
1:: ;: 
~ 'j 
~ ; Ë 

.. ~ .. o j 
~ ,a 
.;; -!:= 

-- -- -... -- - --
.5 .. I,;::h l ! 
al i ,--. , -- :. 
!! IJ ! • 
4 ~~~::I .. , 

... :: __ • 1 ............. :
t , , 1 1 Il 

326 

~Ii~i 

~~i~~ ...- . 
!I.!! 
a~~aj 
---=-= ~ 

S.91~ 
~~Q;ii 
---=-= ~ 

l~U1:;! ~ 
~"'-~::ii 
~~....,---... 

EI~;:~ 
;isifi~';; ..... _,.,..:;::;s 
~r:. ,. 

"i:lllfii 
~!~j~ .... ~ 

-- ---;:; ::; 

~ ;! 
...; "..; 

-i-·~ 
i i 
..: ...; 

_fi_DG 
~ ~ .. .. 
..; ..; 

II • 
&i ~ 
:i~ ;:; 

ii ~ 
~;j ! 
~~ :::. . 

-~ 
~ . ... 

.~ • ... 

• ... 

--;.: ... ... 
..; 

..... 
r::: 

~ 
.~ 

i 
..; 

, 

... --- ... -.. -- -- -- -... . . 
:;:.: : - :: 1; : 
1.. .. : .c : 

_.. , - 1 

i::~-:i fi; 
"_:::!lk 1: .u" _ 1 1 

Il!f :: 1 ~ : ~ i: 1 f:: :::: -. 1 ::,-:- 1:1 
~ g.I:1 7~i 



i! ::!; ~ 
~ rii !€ 

~""'!. .,. 
,:S .. - .. 

-q 
i 1 ii ~ 
rj ~ ~~ ! 
.: .: - -

~ ~~ 1 ~ ~ l:~ 5 
• i~ ~ ~ = i~ ~ 
~ .. - Il .n "".. ..0 

.... ~à ~~ ~ a 
i iS~ à a ~ 
.:; .;..: i .. -

. 
i ~;:iil _ ~i E 
• j~ i i ~ t:i~ ~ 
.. ~.; ~ ~ ti ~ .. -

j -- j 
~ ~ .. : .. 

. .. -- .. 
~ ~ 
E :::: 
!i 

• j 

~ ... 

- .. ; 

E 

~~ : 
~~ ~ ... .,,; 

-- .. 

-- -

iit=·_· 
f ~ l!i 
.... ::i .. 

~:;~O_Ct ..... .., - ... -~'""':. .. 
.,,- -

i=~i!~ 
~~t~;~ 
";~..i,""': --

Q~~if: 
~~~itP.~ .o ........ y.." 
a"; ~_-.:; 
-co-

OOGCtDO 

000,000 

327 

5 :;~ 
i€ ~ 
.... ..... 

-
.. 

:la5~i 
~~~:i"'~ 
~ 

Ei~~5~~ iC~~iâ~~ 
~fi~=~~ ~ ~~~;ii~ 
CID~CD CID -. ... e .. ..-,_...., - - ...; ~..:...,; ... -. ." - --

•• 
• .!:!II:II. 

j 
_ r .-

=:I~'. 
~~~~i 
i~BBBB 
I~ i i i i 
1)1111 

i 
~- 1 -1 -k -~ •• :: 

!S __ _ 

~- .. --=-=.'" -I:-I-"'-~ 

ï~!Jlii; 



0 

j 

• 
b 

t 

1 
1 
-.. 
1 
! 

~ 

... 
;; 
ri .... 

. 
1 1 

..; 
~ 

~ 
...; 
:;:: 

~ 

~ 

~ ... 
~ 

"" ~ 
~ 
~ 

: 
1:: 

~ 
~ 

'" ~ -... 

-:: 
1 
~ 
t 
à 
i 

328 



r""" ' .. 
.; 

4: 

.' J.1 "" 

tA) 
N 
\D 

'. ., 

• l 

\ \ 

Wt-l. IllET ca .... 
~ 

ullllllllllllllllllll ......... ...-....... __ ~ __ .............. __ ..... 

_ R. ~ fUI fUI tfAi tfAi tfAi Y(AI 
PIaBJ IAS'S .. n l' Il Il l' 

::::::::::::::::::::::::::: :::::6:::::::::_:: ::: :::_ :::::!:::::: ::: .. ::::: :::: ::::::::::::.. _ .. _:::::::: ::::::: .. ::: ::_ ... _ .. ,.,,_: ".147."3 
- .."u., (lits 1 "."'.19I •• »4.'-

51.t1l.2tI 
n.m.llI 
S..51I.~ 

91 ..... m 107.211.311 
51 •••• 51 68.165."1 

15 ..... & 
58.157.618 ----------------_ ... : ..... __ ..... _ .......... -- ...... ---.. ------_ .. ---- ---_ .... ---------_ .......... ----- -_.. .. .... -----_ .. ----------- -----

, ..... 1 ... ".flts lt.~.1Il ~.lIl.m 1I.2II.lIS ".111.321 17.IIUll n ..... ]1' 

-e.,lul ....... tw" l.~.ln l.m.'ll l.m.J1t ~.US.W l.lJI.m U".I5l 
- lIrlillt ~Ital tll."1 "1.111 1Il.S.1 927.122 '7'.108 Ill.m.om 

• ... Mt • 0 e 0 0 0 
- Ilta"st ,.,.ts , e • e 0 0 
-------.. --------... --- f ........ --- ----- --_ .... -.. --_ .. --- .... -- -- .......... --...... --- --- .. -------..... ---- -- ........ -- ----- -------------
, Itf ... t ... t CISII ri.: lI.2Il.Sl5 ll."7.111 ll.3I7.5I7 lS.&.'" ~ . ., .... 57. m. JIll 

- Ml's "IICINI ,..,..1: • • 1 o e • -------_ .... ---.-_. ---: ... ---- ----- -... _ ... _---- -------- --------------_ .............. -... __ .. _--_ ... _-- -- -- --.. -_ .... ---- -----------_ .... _-
, Il'. '" Ifl CISII FI. 1 lI.2Il.Sl5 JI."7.781 ll.1I7.5I7 J5.~.'" lUOt.IU 57.m •• 

- , •• CIFJ. 11C_ tll 1 S ••• 911 s.m.1Il '.2~.117 1.~.5IS '.".~ S, •• ", 
- Shh ,,_t, tll 7,42S.m 2.~.'" Ul'.121 2 .• 1.m 7,9",1" 2.m.m 
- Shte _ •• hl 191."7 tlt.. ..", "1 •• " V 995.917 ~.'" 
- st.t. t..- tal 1 621.. 781."3 731.217 776.718 117.054 664 •• ---------------------1------------------------- -. -,---------, -------------------------- --------------------

.' : A-T CIIII fi. (CV. Il: ll.I5I.616 ll.,...711 n ... ,.. l3."7.IIS lS.1I2.m 43.317.»4 
.. 111111111111111111111111111111111 1 1111111111111111111111111111111111111111111111111111111111111 Il 1IIIIIIIIIunlili 

'AI 'Anor, Il ctIS' • 
..... _--------------_ .......... -'.1 ,.,. 1..- tll 2.'11.253 Z.~.4Jl l.1$7.115 2.I6l.m l."'.771 2.2 .... 75 
Stata ,....,ty III I.m •• I.m.ooo I.m •• I.m •• I.m •• • •• Shll _., III m."7 tel. 111 "7.761 m.m m ... ' 320.6" 
Stltl I.a. tll lI7.'" ll7.577 m.211 m •• " m.50l 765.m 
'lbl tll ,.,..11 •• ..,.7 .. U".m •• 127.~ UlI.IU '."1.130 1 .... 117 

e.tII fUIS Il ctlSJ 
-_ ... _-------- .. ---------
"'_hl Cf 15.m.nl 15.m.2l1 Is.m.211 J5.m.2lI Is.m,231 21.141.731 
"tir-lat Cf 'Je.6C.'" ".111.511 10."7.57. 1'.451.192 10.'17.111 17.lJt."1 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111'1111111111111111111111111111 
................. .,.... ....... _ ............... n .................................................. _ ............ 
FDOM. _. IIICIII TAI : Y(AI Y(AI fUI IDI ml Y(AI 

PllJECT MSIS 1. 15 16 \~ Il Il 19 
:: :::: ::: :::::::::::::::::::::::::: ::::::::: ::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::: ::::::::::::: 

Il ... nU., r.."'nU., tlSt 
... m . .,J 

".'''.19I 
•• »4." 
St.m.2tI 

92.772.1711 
S..571.~ 

f7.eII.m 
57 •••• 51 

112.2II.lJ7 
".165.'" 

I$."'.~ 
5O.IIS7 ..... -----......... --.. -_ .. _- -: _ .. _- _ ..... ------_ .. _----_._--_ .... _--._. -- .. _ .... __ . __ ._.~ ..... __ .... --.......... --_ .. _---.. _-.. -.. --.,.,.u., ",fil 

- IIt1r"t ""IfS 
- Stall hl ,..,..ts 

3t.~.1Il 

o 
•• m.s.1 

36.111.243 

o 
l.m.l" 

lI.2ID.lIS 

o 
., .... IJJ 

".11'.321 

o 
l,m.IOI 

Il.m.1l7 

o 
~.las.S8J 

n.OIO.m 
o 

'.765.619 
... - .... _------_ .. _-_ ... _ .... _ ....... -1 ... _ ... -----_ ..... _--------- .. _--- ----.- -- _ ..... ---- .. ------- ..... -- .... ---- -- ----------.. -- ---- ---- --- ---

e 

~ 

~ 

"\1 

-~ -



r- o r ~ o 
lEAt-1I1E rleJEC' Cet IWO 

: 1.1 .. f ••• lI_es : lI.m.~ 1I,m ... 7 ll.m.en n,III,ZJ9 16.'311.~ lI.m.m 

- ..".dltl •• lI_es : 1,6119."1 l,m.107 l.m.en 1.~u.m l.721.~~I~ . -11,,11. 1 l.n6,031 1.37'.1l7 1,316,'37 ',316,0]] I.n,. 1.100.1" • ---..................... --.-_ ................ --: _ .. -_ .. - ...... _--_ .... _-----_ .................... ---- .. - .... -.-.. --_ ............. -- ....... _ .. _ .. _ .. -.. -.. -- _ .. 
: I~ f. _I.ti. ".t91.m '7.1lI.78l :'I.7~,m lO.26l,ue 11.tll.~j.90I.m 

- ..,I.tt •• 11 __ 1'.'.5." Il.'''. ru U.lI1.207 l5.llI.705 15.tt6.m l7,9se.nt 
..... _------_ ......... _- .... -- -- _ .. : ...... -- ..... _ .......... _ .. --_ .... -_ .... --_ .. ------- -_ .. -----"' .. -------....... __ ...... -_ .... _ .. --- .. ---_ .. -----_ .. -.. -- -- .... 
: , .... 1. Ile. IU45,~ Il.,, •. m 14.",217 15.1l1,1IS I~.",.m 17.951. nt 

'II .tMnIlw ,..,.1_ , 5 .... 7."7 '.~.51' '.5,..583 ,. "' ... " 7.296.116 5.'~.823 . 
- 11ftSt..1 III c,~11 

, 
320.7.' 116.7t& n1 • .,6 l71.307 ... en m.m 

# 
, 

-...... _--_ .. _--_ .... --...... -----.. : -- ----- .. -_ ... ----- .. _-_ .. ---_ .. -_ .. ---- -- ... --- .. --- ------_ .. --- --- ---_ ......... ---- .. ---- -_ .. ---- -.... --.. ---
: , .. ",.1 •• 1 .1 ne 5.216,911 ~.m,1lJ ',236,171 ',506l.50S .. -.~ 5 .... 7 • .., 

~'U,...E 
T,l .•. el fer tilt Yr 1 ~,9IS,"7 l ,!Ile. l4] I,/sl,as, ',"'.110 5.1m.'" un.HI 
..,..Uul U_ 55.m,IN 50,236.'" ".111.1511 17.214,695 19,141,112 I~:'" 
... ~tcl !lA f. tilt Yr ,.". ... 1 .... 7.l9t Il.''',617 l2.tet • .,. Il.S70.1S6 1 m.DOt 
'"'ltr.tH..... _1 0 0 • 0 o ) 0 
111'-, ltJ _ 0 • • o· 0 

w 1'11_ tu "' ••• • • 0 o / 0 w 
0 

r~.1 ctrJ. I~ II!' : s.2I6 .... ~.m.1Il '.'36.171 '.56l.ses 4._.464 S.481.~' 
t 

::::::::::::::::::::::::::::: ::::::: .. ::: ;:::::::::: ::::: .. ::: ::: ::::::::: :::::: ::::::::::: .. :: .. :::::::.::: ::: :::::::: .. : 
ca ..... $UT( 'ms : l."S,"1 4 •• 7,611 l.lIl,3I7 1.S2S,m 1.7".1~ t 3-.t20.296 

1------- ----- ----------- --- •• ---- -----------------------------. _. -- --- ------- ---------. ---
Ina ~.,r ... ,,1 ".147."3 •. ~... n.m.llI 91.u •. m 1112.21I.l17 as • .,..156 i 
Itt ........ ·~t .: 11 ••• '' 17.... 17.... 17.... 17.... 1 •••• 000 ,,'.t ., .. " ,r." •. : 1 1 1 1 1 • 
'""''' li. ... l4.~.113 36.lIl.l4l )1,211,315 •• 111.»1 '2.1IS,1l7 35 .... ,176 
.... 1 .. ., .. t, lIl: Mn,41' 2.$46,611 2,674,121 Z,.7,rn l,MI, 1.. Z,ISl,126 1 : ---.-_ ...... _--_ .. ----------_ .. __ ...... _ ............ _--- .... ---_ ........... ---- ................. -_ .. -_ ... --- .. -....... ----_ .... 
~-...., .. - : Jt.~1."l 7 ........ 79.121,111 Il.'''. 179 ".531.317 71.341.156 ...... .,.-tl. ••• ••• .,. ., . • •• -,-..... tu, .. lh 7tJ, '" 139 •• ..... MI,I" m.m m.", 
...... tu •• ly...,.: ",I/S ",m ",IlS .46.I/S ",I/S 17 •• 
..... tu. 1,....,.: 4.251 4.251 '.251 6.251 '.251 5 •• 

""' .. III ",.1. 1 791.'" 119 •• ..... MI,I" tn.917 m.'" 
• : ... _- --- ----............... _-- --------------_ ...... -...... _-------_ ......... -... --_ ...... -- ----- ----------_ .. -----

...,." .. "." ts ~.64I.1Il 36,)lI.l4l •• 211.315 •• 111.»1 u.m.1l1 n, .... »' 
-11 .... t ..... 1 • • • • 1 
- .... trta '.m.'14 '.5t4.'" '.41'.121 '.II1.m' ' ..... 1 .. "'51.1H 
-,... .. ta 791.~ Ut,_ .,'" MI.l" m,'77 .. '" 
- ..,.lltMl ....... 1. J.'''.lI1 l.m.m l.SU.111 1.72I.'6Z J.m.fJ9 
- fllrtlnU. l.m.1lI l,m,1» l.m.1» 1.»6,1» Lm.1l7 1 •••• '" -, 

- .... u. IUtS •• U."'.lSI 1' ••• 217 U.I •• 1IS n.'.',621 IU5l.m : "1 . ., sn. ,,*ta. a U.2II.1U 14.7lS.S61 I~.SII.'I' M.JI' •• l1.15I.lts Il •••• 

, 
\ 51 



... . , 
) 

" " 

o 

1 
i 

~ 
;;: 

-~ 
~ 

..... 
iii: 

!! 

.... 
~ 
i 

! 
5 

1 
If ! 

1 Ir 
Il t ... • 
~ i 

.' 
.. _1."1._ ._~ ... 1".- .... _~~\_~ •• ,.'~ .. "'_ 

If 

.. 
:) .. 

, 

331 

,'-~ ...... 
. , 

~'. ;. . ; 



o 

o 

• 

.. 
~ë 
i5 

l! f .... ~lo- ~ - ~ ~~i~ 
~i ~ ~~ ~ ~ ~i~~ 
~: ~ ~ ~ ~.-

~~ 
!5 
~ê 
!:§ 

c .. CCI CIl .;:::; 
Ne: 
;!~ 

.,..; 

I<:~C>C> .. '" .:t 
~'" 
« 

- 1 
.~ 

i 

~~i~ 
~5~i .. -

::ï ... ::ï S!i~~ 

;: ~i~~, -... 

~ ~~~~ 
~ i~;:= : = .... --' 

C> .., 

~ 

:: 
li 
) 

~~~~ - ....... -. 
~~:::3 
.. -=-= 

.. .. 
lE 
~E 
~§ .. .. 
iE 
~5 

:! 
~= 
i: i5 .. - .. 
~= 
~§ 
~~ .. ..... ... .. 
~: 

~Ë 
~~ ..... 
~: 
~: ..... 
=i§ .. 
~= 
~ 

oeD_ Si 

i 

f: 000_::: 
:~ 

!~ . .., 
:~ 

.DO_ .... ~ 

i M 

!i 
00._ Î 

• '3 
;;: *:B 
J !-i-i 3 

~ ill) 
... ""' .... . 

~ 

f~ iiii 
1 ï 
1 

1 

1 
332 

-

~Ii'f 
É!'~5ti 
..; .. 
Il;~5 
!!S~;! 
..; ~ 

Sl~~! 
~!S5~ .... .. 

~§~~ia 
i~~~! 

" " " .. - ... 

~§!!~ 
Ji~;~i 

" " . .. - ... 

Gla;~~ 
~:i~~~ 
-:~~ ..... ~ .. - .. 
~I~i~ 
i~~5~ - ... 

___ GO 

.. ecCl_ 

1 

... 

~fj 3 

.. ' 

-" 



---~--------------.-~-~ - ---

o' 

1 !â:~ 
~ ;:~'~ 
i ";":"!:5-
-~ 
~ ~a ~ 
~ ~~ i 
le .- foi 

.. : 

~~ ~ 
.~ ~ .. .. 
;i ::i 
~~ ~ 
..; .. 

~ ~~ ~ ~ ~ ~; ~ 

~ i~ ~ ~ ~ ~~ i - .. - ;::; ..... - - , 

J::: J; ;a 
,'~ ~~ ~ 

... .:..: si 

- . ., ., 

- .- -

co .. 

.," 

.. .. 
, 
, , 

~~ -
i~ 5 ... : ... 

! 
!~: • • • 1 • 
.... 'JI 
~:i~ .. : "" 

: 
, 

;;1;5 
~i'~ ....... ... ~ 

, , 
1 --:-
, , , , 
1 

i 
1 -°1-
i 
'/ 

i -- .. , 

- .- - -:- -- -
, , , 
, , , , 

511---
5S~ 
onS-

ia;-oc> 
;~~ ,,;:::-

~~~C>C> .. 
:~::.' .. -.. 
";i.": 

,:~~~~ 

~s~~~~ 
.,;....; ... oô-= - ... 
l:s:~~~!;:t 
... CIl ~ _4IC) 41 

~~~É~~ 
,,;...: .. .;...: --

i~~i~R 
!!~:iilioi _o ..... _~;:;rç 
,;.,:; ... .;~ - .. 

000000 

1 ~~~ i!~: 1-~:~~iS~ 
~ ~R~ !iij i ~ji~~~ë 
..; ai - a ..:..: ti '. "'="~=:i 

-"" 

... 

1 - .. ." ..... 
~ Il!:! ~ 

ii ~;~ 
~ ~È 

'" -
, 
1 

, 
1 , 
1 
1 

o 0:_00 C ..... 1 ......... 00 "''''0''' .. , . , , 

. , 
G go~ C)oo 

:: i-

" 

, , , , 
., :' CI : Co 0 0 

.1 : 

. 
OC>QO Clc:tDCOClOOO 

, , 

-- -- -- - -- -- -- -- -- -. -- -- - -.. -- -- -- -.. -- -.. - -- -- -.. -- -- -- .. ------ -- -- -. -- -- - -- -- - -- -- -- -- -- 1 

o 
j J i~ li ui~ 
.: ;.11 .!I aBI! 
~ !!i~ J!; ll"ii 
.. If:: 1 1 ~ 1 - t 1 i 
:; lJ!_ li) =_13 

, 1 :.. •• Il • 1 .. 

333 

i 
, N-== 
Ili 
.:a I.t: 

. 
il i 
.= i 

I l: N 

- ... P!! 

~I~i 
Il .! ~ 
... !:::;j 



F 
f,' 

\ 

'.'-0 

'. 

lN 
lN 
~I 

o 

lEAt-lIl: PmECT IIMTAM 

......... _ .. _ ........ n ........ n ................ n .. nn ................................... .. 
WII fl. _Il TUI TU" rul TU' TUI 

PIOJECT IASlS U l~' l' 17 ~ 
::::::: :::::!::::: ::: ::::::-:: ... ~ 

~, .... UIt ,""'" 1 
- itr,ti .. ClSts 1 

".IU.lI9l 
".''''.1'10 

•. n. .... 
SI. 97J.1IW 

.,.m.11I 
S..571.KS 

-------------------: --- ----_. -- --_.- --. --- .--_ .................... --- .. ------
: ....,etl .. "eflts lU".8OJ U.JlI.7U 

- c:.ltal .~itarts J.~J.'77 J.m.071 
-.. t, .. c.lt.1 801..01 ICl.m 
...... , 0 0 

- 'It"nt NYIIItS: 0 0 --------- ------ --_. ---_ .. -: .... _ ..... '\.. .... -.- ... --... 
-'Ii' IM.-fII. ~ ri.: 11l,2.U~ 

: 
- ... t·s "IKIN' _1: 0 

1O.1I0.l21 

'.llS.m 
'm.m 

o 
o 

.7.115.817 

•. JJ1.'15 
974.108 

o 
o 

...... un. 
TUI 

19 

~.",.O!l6 
SO.1IS7.~ 

l~.OfG.176 

J.6GC.ISJ 
121.m.Om 

o 
o 

.......................... _____ .. ______ : .. a _____ • ___ .. ___ .. ________ .. _ .... _ ...... _. _____ .. ___ ....... _. __ ........... ~ ~. . ........ _ ......... -... _ .......... ~ 

- "" Ttr 1ft cm FI. 1 3M'l.S25 lI. 797 .111 n.1I7.!JI7 35.156.'" J6,809.8It 52.915.300 
; 

-rMlr' ew.. 1_111 1 5 •••• 111 6.8IJ.~ 6.tel."1 6.1 •• U' 1.09].101 5.15'.618 
- SllIb "..,ty tll m.lll SIl.IJ9 'J1.~ 642.'11 615.057 S61.~7 

- St,lt SIftr .. tu 1.616 .... 1.717.~] 1.79J.nl 1.IIl.U' 1.977 • seo 1."'.S28 
- 'lit, IKW Il. . '79.139 m.J23 1.1lI.56l 1 .... 3711 I.UO."5 m.m ----_ ..... _ .................. : .... -_ ........... --.... -- ..... _ .. -... -............ _ ............... _-----_._ .. _--- .......... -.. : .......... __ .... -................ _. _ ...... --

, : .. , CIIIr fi. lcet'I 21.m.18I n.U4.1J1 n.s.7 .• ' ~'.*.'" ~.m.~s U.82I.22t 
IJIIRI •• IUII.nlnllll.fln J n J Il Il J J' III' fi" Jill Jill fi Il JI •• n rn. Il' nlfl 1 1111111 J n r r 1111, •• 1111 J J 1 nlili J 1111 J 

Til "1'UTS Il CllST • .... __ ..... _----_._ ... _ .......... -
r'*J CWJ. 1_ tal 2.747.'" 2.m.m 2.9JJ.7U ~."'.IJI 2."7.517 '.18I.2U 
SU .....,ty llIl •• see •• see 210 •• 210._ 281.SIO n •. .,., 
SUhl __ • la. 

821.191 82l,tIJ 821. Sil 821.611 821.189 6S7.~J 

Slitt IKW Il. .... m m.l" m.lu 413.117 m.lSl l7t."l 
Tete' tu ,..,..h •• 193 •• ~ '.'".773 •• 5I7.IU ..sU.'" '.m.lu J.m.~1' 

caln_IICleT 
------------.......... " 15.1'5.131 15.1'5.131 15.1'5.131 15.1'5.U' n.1'5.231 '1 ..... 7J1 

""'-lIr CF Il •• 1.1,. Il.m.~ IO.1I1.ln Il.719.1'' 10.171.1'5 11.511.201 
..... mmnnnnllllllllll •• II .... nltlllll .. ltlt.II •• IIII .. IIIIIII1I1I1I1I1I1I1I1I1I1IIIII11Il.1111111.111 .. 11 .. 1 
.... 11.11111111111 ............ __ ................... __ ...... _ ......... _ ..... u ......... _ ... ant 

FOOa c:-.. __ TAI : TUI ItAl ItAl TUI fUI ru. 
PIURT I&StS 14 U l' JI 1. 1. 

:::.::::: ::::::::::::: ::::::::: '::: :-: :::: :::::::::: ::::::: .. :::::::::::::::::::::::::::::: _ .... -::::::-:::::::::::::::-

Ij ••• u .. ,..... : ... w.,,] •• l5t .... ".m .• " 91."'.179 Il,,,11. JI] 1S ..... 1S6 
•• tI .. tilt ".".ne 51.'71.211 SoI.S11.16S 57 ••• 1» ".16S •• 1 SI.1S7." 

-----.. -----------: ---- --- ----------------------- -- --- ------- --- ----_ .. ----- -- --- -_.. .. --.. _-- - ------- -------
-.nU .. ,"," ,. .... 113 l&.ltl.NJ lI ••• lIS •• II'.~I 47 Il S.1J1 ~ .... m 

\ 

- lItInst cWtts • • • • • 
- Sbtt lai ...-ts J ••• IM J.766.113 J.951.151 "'S9.~ • 17I._ J.6M.6I1 
----------------:-----------------------------------------------------

~-~ 

5 o 

::. .. ....... 
\ 

~ 



rB7"'" " 1ft .' 

" 

.. ,. 

w w 

\ U'I 

:,.. 
t-'. 
': 

~~ 

- ... ., 

o 
Wt-lllC PIIMI: __ 

: •. 1. Mf .. , d~: 11.Jf2.m ~.'U.'" lf.2U.1S5 n.s.m 11.,u.354 ll.m.", 

'-• ""daU. tll-.s 1 4."'.'.' UU.J17 l,m.Cl l.Ml.m 1,121.962 l,m,en 
· _11,,11. 1 l.nUl7 1.l16,117 1,l16.m I,m,m 1,316,137 1,108,119 
----••• - •••••.•.•. ··-1-···· .. -.. --.- .... -.. -.--.. -.. -.. -...... -...•••. -.-. ..-...... -....... -.--..•..••• -.--..... 
: 1_ , .. _I,U. ts.J5'.'~ 3.~ •• 61' .... t90."' 11.0.615 l2."'.JSI ~.S61.m 

· ..,I,U •• U-. 17,~7I,166 14,m,lU U,7U,", n,m,lt1 16.323,m 13,211,110 --_ .. _ .... -... __ .... _ .................. :. --- -........... -_ ..... _---_ .... -_ ... -- ------ -- ... ---- ------_ ................. -........ -.... . 
: 1 ...... 1._ lU7I.166 u.m.lJl 14.7U.", 15.515.lfl IU~l.'" IlJlI.1ID 

~ 
1 ~~ 

1 ...m ...... J. 1 5.7".'" •• ta.ru '.7S,.m 7.llI.m '.W.SIO ("' •• IM,tu 
• _ttllcrHIt 1 12O.74f 336.716 nl.6Z6 m.lI7 1I9.t72 J24.m 
_· __ ··_···_-····-1-_· -....... --.. --.--. --.. -... -... --.. --.-.-... -... ---.. -.. -........ -.-. -------.-. -.... . 

. ' 

, III ..,.1 •• t ., ne 1 s.u'.'17 '.IIIl.S6S '.tel."1 '.7".UI ~'.89l.7G8 S,7S','''' 

l1li. fU a.E 
Jil . .". al. ,. ~ Yr : 5,915.047 •• 5".343 •• 751.15' •. m.IJe ~."". '" U73 •• 
....... tlct.l.I ... 1 SS."l.I" 58.736.'" ".111.751 11.m.m 29,141.712 Il,175.1109 
IIrJUIlc 1 lU ,.. '" T, ' ........ 10."7.»4 Il.m.,,, 12.".'" U.S70.1S6 Il,17S.009 
AcctI".tH,., _1 • • • a 0 a 
Il,1_ tu MA 1 1 . 1 1 0 0 
Il._ ln "' ••• 0 0 • 0 0 0 

fNtr.J c.,. I~ tu 1 s.UI.m .... 3.5&5 '.413."1 •• 'teI.UI , • 09J ,,.,. 5,159.'''' 

::::1:::::::::::: ::::::::::::: ::::::::::::::: ::::::: :::::::::: ::::::::::::::::: -::::::: t::·· .... ::::::::::::::::::::: 
__ STAJE fAIES 

.... --'-hIMw.n 
Pr..,tr tu 

1 1."'.'" 3.271.1. 3.436.114 3,610.430 ],"3.461 1.llt.t02 
1--------· --------------•• -------.-.-.----.... ---------. -------.. -_ .. -----------. --------
1 1f.1., • .,] •• nf.... 92.m.l71 ".UO.l" 101.181.311 15,"'.056 
1 mUll 7193 K5I6ll 4217 271]165 1111 m2l2l l5S2 lO684n S2J lSSlMl "lI 
1 m.l7I SIl. 139 m.", 64"'11 m,IS1 ~1.~1 
: _:_---_ ...... _-----------------_ ..... __ .. _----_ ... _---... -- -----_ .. _----- _.. .-----_ ... _--_ ... _--_ ........ ---.... ,_ 1 

lis. l'''Jt, lmt li 1 
lICf1f. ta. 1 
,.,., .. ta. ",." 

If.W.II9! 
UO.7lS 

1,285.363 
1,626.1199 

•• nf .... 
4U.ln 

1.265,165 
1,717."7 

92.m.l7I 
463.161 

I.m,m .,"',m 
".ue.,,, 

"'.054 
I."..m .,"',.4' 

101.1111.317 
SII.4., 

1,4".133 
1.917 ,540 

1IS,1I9II.~ 

m.no 
1.119.031 
., .... 521 

: ... -.. _ ........ _-- ..... _-_ ...... _- ----- -- ------ -_ .. -.. ----_ ... _---- ---- .. _ ... _--- -----_ .. _-----_ .. _- ..... _ .. _--_.u .. lII'.fIts lf .... 881 16.lIl.lU li. 100. JIIS 4O,1I'.~1 4'.IIS.1l7 35 ,INO. 11' 
· •• ttnst_t 0 0 a 0 0 0 
• "..,.,ty hl m.llI SIl. 1'" m.~ 642.'11 16is.057 561.647 

• ""' .. ta. ..616.1199 •• 707.m •• ",.253 1."'.'" 1,'77,540 1.644.521 
- ..,,,cliti. '.689.018 3.214.307 1.17S.m 1.541.77] ],720.962 1,m.m 
- _tlzati. 1,376.037 1,316,037 1.37'.1J7 1.376.137 1,376,037 I.lœ,l2' -..,I.U. U.S",'" 1 •• lll.1IJ 1 •• 7&5 .... 15.SIS,lfJ 16.l21.'" b,lel.210 
, 1.1. b' SlYi "la. A Il,9Ol •• ZO IS."',II' 1' ...... 1" 17.1.,.1. 18.Of2.S62 u.,,,.m 

liait .. 1 ... tll "'.139 '''.321 I,OJO.S6S 1.1184.370 1, 110.165 928.226 

l.. 

~ ~- ,. 

~: 

~ 
,., 

,..< 

\ 



o 

~o 

i~·J :!~_ .. 
fi; : i i~ 

• • 1 -

.~ ! El ~ 

lir,~ ~l-
~~ ~ ~~ 
~: ::; ..... 

~ ~1@C»Ct 

~ \55 
i ... 

0, _ Ct Co 

~~ ....... 
:;?~ 
.... 

il !;i~~-

1 i~i 
.... ...; 
'" 

i li~" 
!! ~!~ 
i '" 

9 
~~ ;::: 

:: 
!: 
!Sê 
IëS 

336 

~~ 1-' 
~~~ 9 
... ... 

5~ !-5 
ii~ ~ .: .,..; 

E~!-:! 

~i~ É 
..: ...; 

~aIO= 

~i~ ~ 

~E:!."~ 
." ~ "'" .. 
~~~ ,.,. 
...; .. 
!EiI C

;; 

ii~ ~ 
..,; .. 
1ElI"'l 
~i~ ~ 

__ __ 0 

---_. 

-- ---
_a _0_ 

1 -, 
i t 
ri 

--~ 
i 

· --j 

! 
~ -- , ! 
, 

--
· i --1 · · · · i 

_ ... : ... _____ .1 
If 1 i i 

I! !,I i Jli 
li i!!f lB 1 'lil-I 

\ 



! 

o 

~ J~:5 
fIÎ ~ ... :..; .. ~~: ~ t:: .- ... 

i iSili! 
~ i=i;i 
si ~":l~ 

1 

~ ~~:; 
li ~~l! 
:. i.';i ri 

i 
~ ~~ i ~ ~ Q 
a i~! a fi fi 
~ i.-= i ~ - .. 

i 
: ~~!~ _ ï:;~~ 
: .:-=:~ 

5~ ~ 
~..: ~ 
~~,~ 
.. 1 

1 , , , , 
5!:~ .. ~' ..: 

.. ro. 1 ~ - :-
, 

~~!! 
.. ..:'si 
~s::::_ .... ,~ 

!i!i • • 1 • 
~~:a • 1 • 
~ i ~ 

1 

• ~i~ 
""""1:1 
~~! ... - .. : 

, , , , __ ... _ • _et. 
1 1 

! 
i , .... _ • ___ :0 

! 
! 

f i -1-. _ - ___ I_ 

r, !.' ' 

il: ! 

511--- ~ 
~s~ ! 
"'s· ~ 

ii!;··· :i 
f~~ • .,.;~- ~ 

iS#ii'" co_ § 
j"" ~ ~-.,; Ji"': '" 

~!31"-- Ei 
:i~~ ~ 
~i :: -
~~~~~8 a 
~i!~J§i ~ 
i~...::.:r-:...: 

,:~ilE~ 
.. .... co 

~5~~~! .... -... .,;,...; ... --= .... -.. 
i~~a~~ : 
~;JiËi~ ~ .,;": ..... -= .... -. 
;~i~EU i 
r:i!i!ii::i a ~-:"!~ •• "'- ......... ,. -.. 
~~~~~~ ~ .... 
;~~5~~ 

.... 
~ 

a,,;.~~ - ... 

-. __ ... 

00_100,0 

! i - --\- - - --1- -.-_.- · 
-- _ .... -- ~ -- .- _ .......... -- - -..... : ...... -- -- ..... -- -- -- -- -- -- -.. - --

. :_ .-1 11'1,_ ~
I: i 1. ! ~=i= 

- I~ : f tl -- - -. 1-.. i!it =i! aB11 
; jEI~ j!- IJ" i 

~ ~ al: 1 1 ~ 1 i t Il 
~ - ~~I~ ~j~ !~ ~ 

( 
337 

" 

" 

.. 

.. .. .. 

" .. 

J f5i li 
1i ~~~ i! .. -- ri ... -
.. 

~~~ la ~ 
:;i ~5~ ~i .. 

i~ ;:; 

~ ~Ii ~~ 
i S~! ~i 

té .... ~ 

~ lii !~ 
~ fi";"; ~~ : _:II:' 

,..:.-
II: ... 

Do 
i~i 

...... 
~ 

...... .... .. 
~ ~Ëj !a 
- ...:. :::: ... -

c 

;;1: - .... !; --...... 
~ fi;i": é~ _ ..... 

...... a "': ... - ~~ ;;:; 

~ ~~i '" -- .... 
~ ....... 
~ i~~ :~ ..... 

~~ i 

a:~ 
...... 

~ ~:! 

~a~ is ~ 
, 
1 
1 

i i:: # 

~ 
c> ... co a • 

~ ;~ --
• ..._- --
0:,00_ co . : 

: i 
-~oOC)lo-

l , 

: ! 
! f 
1 1 

: 1 

coi"·O!"o 

i l -- -- - - - - -- -~ .. 

\ 



,cc. 

~ <,,; 

:It, ~ 1 , 

w 
w 
CD 

o 
UAt-llll: PleJECT: IltAlo\ -----_ ........................................................................................................... . 

WII ft. _Il itAl T[AI itAl itAl ItA' ItA' TfA. 
PleJRJ WI$ 14 IS l' 17 18 l' <'0 

::::;:::::::::::::::::::::::: .. :: .... : .... : ....... :::: -::::::: .... : -::::::: .. :- .... :: :::: -::- ::::::...... ...: .. :: .... : :::::::: ::-: .... ": ...... :- .. 

Il .. ..."tI .. ,"'"" : ",W,Ml _,354,44' 91,7n,I7I 97,411,17' 101,181,311 15 ,091, OS6 
- •• tI .. tests ",''',790 51,913.204 St.S7I.165 S7 •••• se 6O.16S,"1 SO ,057 ,68IY 
------------------------ : ---.. --_ .... -- ---_ .. --------- ........................ -- ...... -_ ...... ----_ ...... ------ .... : ...,.tI .. ".,lts l4 .~'8.II"i' lUII.lU lI.".lIIS 10.110.321 '1.1\5.'17 l5,OIO.376 

- C.llli • .,..lllfH l.Stol.ln l.m.071 l.919.171 '.I1S.m '.llI.9IS 1 3.401.ISJ 
- .... lI .. t.,Ual 101.101 NI.&7I a3.St. 971.m "'.108 111.17'1.0711 
...... t 0 0 0 0 0 0 
- 'ltlrHI ,.,..ts 0 0 0 0 0 0 
---•• -------.-.------ J --- •••••• -.---•• _o. -------. ---.. ------------ --- ------- -- -------
: "' "'1-,.1 CISiI FI .. ! 18.18l.S~ ll.797.701 !l.lI7.Sl7 35.054.'" :14.1109.811 51.m.lOG 

- "'1'. ,,11t1,.J Hf_II 0 0 ., 0 
... -- .. -_ .. --..... _-_ .... _----_ ...... : .. _ ......... ---- ----------- -----
: "' T .. lit CnII FI.. : 18.2Il,~ ll.797.701 33.317.517 35,056,'" :14 .... ". 51.9\5,300 

o 

o 
o r 

o 

o 

- F .... I ttrJ- 1_ lai : •• 010.112 '.701.567 7.0Sl.7.l5 7.'23.512 7.811.711 &.JU."2 0 
- SttllllfWlWly tlJ 517." "'.~ .:u.,n .... sos 101.'31 111.~7 bll.ro7 
- SlIlI ___ tlJ 458.13' 4n.9S6 .".... 511..34 Sl7.~ US.S1S 0 

-Stlt.1 .. t.. DO" 0 0 0 ---------------_. ----,----------------------------- --- ._-------------------------------- ---------------------------- ---------
.' : a-J ta fi. (ctr .,: 2l.m.'~ 24.11'-112'5 2S.211.576 H."1.5J4 27.7".'- 15 ..... * (6Il.207) 

1IIIIIIIIIIIIIUlllllllllllllllllllllllrllllllllllllllllllllllllllllllllllllllllllllill111111111111111111111111111111111111111111111 

; ra NnHIS JI CIIST. • ----... _-----_ ... -.... 
,...1 rtr,_ la. III l.m.~ l,nu" l.1ll.m 1.211.154 l.215.955 2.sn . .,. 
Slitt IIfWIWty t .. ~I."} ~I."} ~1."7 ~1,,,7 ~I.'" 191.171 Slill ___ UI m.s.a m.5It m .• m.511 m.5OO 112 •• 
Stail t_ 1.1 e 0 • 0 0 0 0 

Jlbl t .. ,.,..ls 1.SSt.7J7 1.142.735 J.7$I,~ ],7$I.m ],I6S,I12 2.,",345 0 

CAlI RIIS Il CllST 
--------------,,'..-tu Cf Is.m.f31 15.m.231 u.m.nt u,m,nt J5.1i.nt 4a,.7lI 

After-lil Cf Il.7''.UI Il.m.SIl Il.561.''' Il,ID.m Il.531.117 1'.1.2.JIS 
l .. nlllllll .... IIJIJIIIIIIIIIIIIIIIIIIIIIUIlIIlII .. llnlJllllllllllllllrrlllllllll111111111111111111111111111111111111111111111111 
........... 111.1 ........................................... __ ............................................ ..-.. ......... .. 
FŒ-. c.-. ra. TU : TUI TUI TUI TUI ItAl itAl TU' 

PItJRf usrs 14 15 " 17 " " 10 
::::::::::: ::::::::-:::::::::: :::::::-:: .. :::::::: :::::: ::-: ... :::::::::::::::::::::::.::::-.:::-::::::::: :::::::::::: .. :: .. :::: ..... 

tllt ..... U .. ,....., ",U7,If] .,»4,'" 91,7n,llI 91,.1',17' ItZ,2II,JI1 15,"',156 e 
...,.U .. rat 1 ","',~ SI,f7J.84 St.571,16S 57, •• 4» ".I~,.I Il.157.. 0 ------------------,------------------------ ---------------------------------------- -- ------------_:._---- --_. ---.-
-.ntl .. wefll 34.641.113 K ••• '" lI ••• J15 _.11'.111 42.IIS.137 n .... 316 

- lIbnst __ •••••• 
- stail III ...,..b 1.127.'14 1.'1'.111 1.lll.m 1.1"." 1.1f'.416 I."'.m m.2I7 
-----------------,---------------------------------------------_._-_ .. __ . __ ._--------------------_._----

~"; 

o 
• 

"~ 

~-

'( 

'" 

... 

. -j 



~.:. ,. 

r
!'}· ..... • 

. ' 

" , 

w 
W 
\D 

\ . ' 

.-

e 

wt-l. PIIBT: .,. 

: •. 1 . ..,.. ,11_: D • ..,... n •• I.m 17 .• 7.01 lI.m.lIl "."'._ D."7.'" '61l.1871 
1 

• ...,.letl •• II-.s 1 •• 619.'1' J.m.J17 J.m.1n J.5U.m· l.m.Ml J.m.m 0 
• _t1nU. 1 1.176,131 I.V"'S7 I.J7'.1l7 l.m,1l7' 1.37'.ll7 1,1.,119 0 ._ ........... _ .... _ .... , ................................................... _ ...... _. . ................................ -.. 
• .... 'Ir _lftl11 ll.m."1 lI.ll1.S91 n.m."1 3' ••• 511 J5.1".'" ,."t.S56 ,m.,.,71 
• "Ietl •• 11... : Il.'17.nl 1).lSS.~ 1,.m.915 17 ••• * Il ..... 1111 ' .... 7.278 0 _ .... --_ ....... _ ........ _ ........... ~ .. --- ---_ .... -... ---_ .... _-_ .... -_ ........ ---_ .. --------- --- .... --- .. -_ ...... -----_...... -_ ...... ----- ........ _- --------_ ..... ---_ .......... .. 
: Ju.l.lle_ Il.111.ftl J5.lSS.m 16.JS1,915 Il.... 11 .... 1111 U.&l7.'71 Im.,.,71 

rn ..... ,. ,.,al. l ',,1l1.911 7.IlI.m 7,"'.361 7.7M.1J9 1.20I.~ '.~.eis 
• I ..... t tal c,Mit 1 l2I,m 116.716 m.U6 S11,lI7 m.ln uc.m 0 

·-..----··--1-·_··· .. ·· .... ··· .... · .. · .. ······ .. _····· __ .... ·_--_ .. · ........ - .. ---... - ........ - ....... . 
: ru ,.,al. 1ft l' ne, ' .• 1 •• 1., '.1II,S61 l,ISl.7lS 1.m.su 7,'11.171 '.lU.W . 

1 , 
~'&I"'E 1 

,et . .". Il. '" lM Ir 1 
."..Uctl U ... 1 
""'tcl !lA ,. tilt " 1 
Acctl.,.W .". _t 
1111_ tal'" 
1111 ... tll ,.,_ •• 1 

1 
1 

FH."I ctrJ. 11e_ tn : 

S.teS."7 
SS.79l.'79 

'."' .. • 
1 
1 

' •• 1 •• 1., 

U".lU 
51.236.'" 
1 .... ,.lM 

o 
1 
1 

'.7I1.S67 

f,751.159 
".1I1.1SI 
Il.m.6I7 

o 
1 
1 

1.15l.7lS 

•• 919.1" 
11.,...'" 
12 ........ 

o 

• 1 

7.423.512 

5.096."' 
29.UJ.m 
".570.& 

o , 
o 

7.811.171 

un.w 
Il. IlS." 
Il.m ... 

o 

• o 

'.llt,U2 

:::1:::::::::::::::::: :::::::: :::::: :::::::::::: :::: ::::::::::: :::: ::: :::::::::::::::::::::::::'. :::::::::: ::::::: :::::::::::::: _ -

o 
o 
o 
o 
o 

o 

.... SIAl( Jms 1 I,C7.'" 1,'79.JI' 1.133.27' 1.1'''''' l.m.C36 1.192.552 m.20J , .. -.. --.. -.. _-----_ .. _._ .. _ ........ _--.----...... --. __ .--.... ----... --.. ----_ ... ----....... _ ... . 
litt "tcfHI ".,JIII "" n."..... 3'...... 36.lIl.1tl li.... tG.llo.nl ".115.137 35."'.17' 
AntsM tll ... 1 Il.~'.''I 12.m •• 1 11.1D •• n 13.371.187 It.03I.m ".7 •• ~l Il.16t,m "..,t, tif 1 sn... ....ne ",.m "'.515 701.9SI m.C7 m,:'07 , .. ----.. --... _ .. --•.... --.... --_ .... _ .. _._--.... --_ ..... ---............ --... _ ..... --.... -- ........... . 
litt " .... tal Na 1 34..... 36.lIl.'" lI ••• 315 •• I1 •• nl t2.IIS.1J7 35 ..... 376 0 
,.,., .. tll 1 tSII.t3' _n.9S6 t96.6It Sll,tl' ~1,506 tSS.S2S 0 

~ 

( 

~ 

f 

'" 

~ 

\ 
~ wI~. 

~ 
' . 

• 



o 

o 

.. .. .. .. .. 

-.... ... -
~ 

-... 
~-

--... -
~ 

~~_ .. 
E;~ 
~-= 

~ J~oo ~ 

~ !! .. -... 
5~ ~J 

.... ..... 
~= 
~Ë 
~E 

~~~~ 
-"""'-- =i 

:!~ ~I:~ .... " .... 
: i5: 

c i ~~5~ ! 
~ :!§~É i. 

: ~;..; 
: ~ qo. -.D ~ ---- ::i 
: . : = .. :, J:::::::; ~ 
.. ~ • ~~ J.:: 

.. .. .. .. .. 

1, ..... _ "" 
Il'''' _ "". . - .... 
!:2 i ~ 

__ CD Il CP-..o ..,. 
~ ~:; .n 

~~ 5 
li::;; ~ 

:~,... ~5 :! 

:: - 8:::. 
- _ .. 1 .. .. .. - .. 
: ~ëiD ~ .. ... -: 
: :: ... .. ... : .... .. .. 
~ 
.. - on ..... r 
:_ ..... ~<8 : ~ :::: :-

i 1! ~~: i .. ...~ ... 
i :: - : 
i~ .... ~~~~:~ _.... 1'."'" ... 
:... ::..:..; IÎ 
2: :: :: :: ~ • Il.... .. .. 1............. : ~.... = 
:: i ~ ~., O~ 
: .. 
i .. 
: .. ==- co ... i ~ " 
: .. 
: Il 

Si .." C» C "" '" .. - ... 
.... - ... 
::l~ :::1 

- - . :i 

g;:OC 8 
i~ :; -... ".. -- ... .. 
i!~OC !: 

i~ 
":" ... 

~a co : 

~~ ~ 
E 

~~C)C :i 
~i ~ ... ".. 

~;;;-'" Ci 
ii S .. 

... l'' 1 

C> ~ 
... ..., 
on 
..., ... 

.. -- -.. -- - -- -- -- -- -- -- - -- - -- - -- ...... -.. • t 1. _. 
- Il... 1 1 I" 1 co ~! 1 i ~ f; i l ~ 

I
I~::~ : VI = :::3 _lI 
.~~1~~1 l~ li~ Iii 
c:!!::t~:~ "--iJ- kl .. 

~ f :: • -:: : - .. ~ ~ ~ , ... : :! :: .. :. = - .. ~ 1 _ J .. Ii' •• 1:,1-'_ 1'-:: ..: èl .. .!!: a : a 
:: .:.. : Il • l " 

~~E! 
i -:;i ri i 
~~~ ---

340 

~5.:!!~ 

~~.~~ 
..... --::! 

s;a.;~ 

~~.~~ ... - :::: 

!2~IJ; 

~(~5~ - .. - = 

E!!I;:; 
~~~~. .. ....... -.., - ... 

-!--, 
~ ~ .... ... 
!:i .: 

, , 
-: 

li 
I!I~b 
Il !I.; 
~Iî' 
I
l! 
J = 

;;j , ! 
i~~1 
.Ji! r: 
- ! 
5;! 5 
si Ë 
.:,.: t ..; 

~ .. -
, 

__ f _ 

, , 

-1: 
~' 
s;::: 

__ Î 

~I 

i; 
;:: 

, 

.~: . , - , ... , 

~i 
-Ii ' 
~, 
::' 



"',"P~.~---.,.,...~.---------~' ---
'!t) 

1 
i 

~ la ~ 
~ ~i ... 
s:i - i 

~ iE! ê 
~ ~~ i 
~ '# ,s 

I~il 
fi~:. 
. 1 i 

ail. 
:;ils5 
.. 1'; 

~!! ~ 
..... 1 0 

~i:~ 
- l-

, 

îê ~ 5; !; 

~ ~ ~i ~ - - -
~j ~ 
~~ ~ 
.... .. 
l~ ii 
~fJ i 
- i 

=:~ ~ _""l," 
.i';:_" - .. 
~ -
~a ~ 
~S ~ 
...i ..; 

o 
! 

; ;a ~ 5 ~ el E : e! 
~ i~ ~ 3 ~ ~~! ~ 
i ,; '# ... ~ ~ .. ! 

i 
~ ~ ~5!;: 
; ; -~!~ 
~ Ji :!:l 

! _ ~ __ :a 

! 
~ -; al a 
o 

• 0 , , 

~Iiè--
I:!i~ .. ... 
.: ~ ~ ,..--

;ll~C)" 

~~éj .. ..:.,; - ... -'" 
~li~c:tCt 

~iiË 
'!ii:i 

'" 

~ ~ ~ ~ ~ ~ ~--t 
3~~~~Ê 
:~:i;i2"'; 

aODCOO -
-- -- -- - - -- -- -- -- ...... -- -- -- - .. --- -- -- .. -......... -- -- .. -- _ .. -

. , 

. " 

c i ~: 1 l .. 
Ill. 1": iij= = i~ : It l -

1 -: ;.1.1 -il .s,ï 
Il ::::11 ;i l iJ-li 

i ~,:"" -J-~iooi ili t~jl 1.) ~!! !.!i! 
•• :.. • 1 .. • z .. 

341 

~ .J=~ 
~ igi, 
~ =6~~ 

. 
- I~i~ ~i 
~ i~~i ~~ .; :i~~= _ 

15!~ 
i~~§ 
~~~: 

t •••• 1 ••• 



o 

~, 

o 

i.~;c Sl ~ ~§_o ~ 0 ~ i!i~ ~5 
: ii ~ i~ ~ ~ ~~::j~ ~:: ! ~~ ~.:! ~ ~ !!~-= iê 
.::~~ i~ ! §~O~ ~ 0 ~ !~ai ;:: 
:::: i~ ~ ~~ s § i5à~ ~ê 

~~ ~ -~ .,.. ,." ~~...;.: ~E 

i:~::! ~~ r i;cO i Ct' i ;i!~ !Ë 
~: .... g~ i i ~"!"Ë"l_ ~"~ 
..,. -- ,.... ,~ ~ ~ ...,..., .....-=::. ~~- ~ ~~ -

~ê:::: ~~ ~ :;i~C>C> ;;' ., ; i!:!~= _. 
IJ: ~~ j i~ ~ :~ 5~~~ ~Ë pi È~ ~ ~~ 2 c; !€:::~...; :i

E --~-

--"'" 

·51 ~ le.., _ =~co',; c ~ ~~~~ p; 
"..0 & 0- -:".r-.:v: t.;_ 

.G"" c:;) c-.... -, ~ !.~.n5i ~: 
.- •. ': ~ ~ C:: ~~ ë ~f;" 

~~ g: ........ ,...,,..., ~= 

~ac~ ~ c ~ a~#~ 5: 
;~ ~ ~ i~~~ _ • 
.,-.QD ëi ~ ~~~~ ~E 

*'" ." ... ...,t"I.I! ..... ,... .. ... .. - - : ..,.. 5 
~~ooli Ct i ;~!!:5§ .; :,'," ," .~~~.~= 
~ro. ::;~~~ ~: 
~- :w ~ ~~~~ ~: 

t : 
!;::C>C> i ., ~ ;;~~~ ~ê 
~~ i ~ ~~~~ l= 
,...,- ~ i :~~~ ~E 

~ ~~oo 

~ !~ 
i ti..: 

..... C> 
Il 
i 
co 

Iii 

~ -la :p~; ~:: 15 ..... :,; .. "" _ .. 

~ ~~~~:~E 
li ~::""".!;:E 

: : 
: : 

~ C> ! ~i;~:.: 

~ ~~~~:~5 
~ !:~~ .... ;§ 

-
iiS5~ lE 
:i.-=liri·i: 
~~~~~-:. - ... ~ ...... "" - - i • 

! !~E~:~ 
si ":iJi~::i 
~ lI-o .. ~ 
~ =:i~-='~ . 

342 

;=I~ 1 
~~~~~ 
~ -

~~§~~ 
3~~~~ .......... ... - - ...... 

!!U~5 

~~~~~ .,.. ..... _-."., 

!i;liS 
~~~i~ 
......... - .no 

~!IEJ 

~.~5~ 
""- - .", 

5 ~ ~ 
.. ~i j 
~; ~ 

--~ 
i 
,,; 

--~: 
~! 
"i _ ... , 

~i ..... 
::;: ...... : . . .. ~: 
~i 
;; 

tJf·. 

J 

\ 



~
e-VT;l·:r,,_, 0 

If. 
-~ . 

1 

, , ,,--

~ 
~~ 

" 

w 
~ 
CA) 

eS 

CIPfO ...... PllJ(CT: Mil. 

: 1.1. tif ... JJ-.s 61.'JI.JlJ ......... S 1I."'.J2I 7'.776.'" , , 

("> 

71.9J7.1Z1 Il.'''.612 ".s7 •. nl n.,,, .• 
· ..,.I.ti •• 1I_fI : •• ru.1Il '.~I."l Il.m,56I J •••• I" Il.36'.''' Il.'lI.. U.531."1 Il.''I.'48 
· "UraU. 1 l65,m l~,m l6S,m 76S,m 16S.m 16S.m 76S.lJJ "s.m 
-_····-··-········-1 .... ·-······ ...... ··-·-· .. --· .. ·· .... ····-·· ............. _-. . --·--.... ·r--.... ·-··--· .... ------- -- ---
: r- , • ..,I.tl. : U.79I.ttS 55 .... 111 51.'ll,fJ9 61.613,'" ".712.I~ '1.217,161 74.m.... .1.841.1J2 

1 
• ",lfU •• 11_1 H,I.~."7 V,7.,," 2',t6S,," 1I,3t1,~ 11.m,''1 • lUd".ll lI.I36. '!la 10.910.'" 

/ 

m.,..211 Il •• s~.m Il ..... ,.7 61.",.m 
Il.'''.~l ... SII .... IU36.l5' ••• .".SSt 
7~.m 76s.m 7~.m •. "7 

.......... ----- -_ .. ----
•• m.OtI n.JOJ.51' 11l.~.SSt .7.se7.SI' 

tl.ln. '11 u.on.~ ... n6 •• " n.m.", 
_._ ... - ..... __ ................ --: --............ _- ....... -_ ... _ .. _ .. _-- ............. - ......... -- ... ------.... - ...... ---...... --.. -- .. -_ ...... -- ------- ....... ----- .. "'T'-- .. - ......................... -- .... -- -_ .... -- - ... -_ .. ---- ........ -_ ...... --- ................ ---- .............. -_ .... __ .... -. - ...... -_ .. - -_ ...... .. 

: TII.I. i_ H.IIS."7 77.7 ... .., 2'.145,'" 11.lIl.~ n.391.191 l5.'IlMI lI.Il4.~ .0.920.'" 41.241.130 ".130.731 55.111.155 Zl.m,7S1 , 
T •• """h. ",.1. IZ •• I,146 Il.m.m 13.521.161 U.39J.791 IS.l3I,SIf ... m.'lsI H.m.", Il. "'.194 !t.lH."7 22.421.~. lS.l'9I.m 1'."','" • I __ t lei rr.1l 1 _,... l,m,'" 1._,Ul 1,13t.5I1 I.I9I.m 1.758." 1.~1l.181 1.l7'.8SI 1 ..... 1104 1.~.4DI I.~".m 111.J6I _ ..... _ .. --....... _ .... ( ............. _--................ ----... --...... _ ... --......... _. -....................... _ ... --- . _.-- --_.- -_ .. -_ .. -... _-

~ .... _-- ------- -. ------_ .. --------------- ------ --
: '" ",.1 ... t .f ne 1 Il.121.711 Il.716.on 12 .... ~S Jl.lS7.~" Il.IU.1U 1S.1I9.917 1'.18e.J02 17.41',"7 18.171."1 11,100,41' 73 . ."._ ".197.'" 

lm. TOa.,E 
TIt . ." .• 1. f. ~ Tr ! ID. Il'.136. Il ••• 126 Il.0n.''1 Il.m.u. 1~.llI.'lt IUOl,t28 13.300.12. Il. '127 .07) ".SIS.I~ IU".IS2 " .• 1.491 1S.In.m 
...... Uc.1 SUkie 211.161.1122 217.7 •• 115 211."7 •• 11 191,Jl7.27. 11S.1l4.18e 175,197.405 14S.lS8.0~ ISl.I7I.174 IlI.SIS.ln 170,812. '" ".791,140 51.111.111 
..,..tcJ U ,. '" Tr Jl.I46.1S2 Il ••• m 2I ••• m 21."7.m 23.112,02' lS.m .• 27.559.676 lO.b24.215 34 ... 6 .... .o,m.sn ".144.'" 51.117.J1J 
~1.,.tt4 .". _t a 0 • 0 0 :' 0 0 0 0 a 1 
IIIIJ_ lei Ma 0 0 • 0 0 0 0 0 0 e 1 
11111_ tll ",al. 0 0 • e 0 o " 0 0 0 0 

F ..... I ,.,. j~ li. : JJ,~I,711 Il.716,122 IZ. 441, Ils Il.257,Z" 14.J4l.m IS.II9,m 16.204.302 J1.m.m .... 78.98J 21.100.41' 21.802," 10.er. .'" 

;;::::::: ::: :~:: ::: :;: .. ::::::::::: ,;:: .. :::::::: ::: :::::::::::::: :::::.:: ::::::::::::::::: ,:::: :: .. :: .. ::::::::::::::::::::::::::. ... : ..... :.:.:.... . .. -- _. - : .. :-: .. _ ... _-:.- -:::::-:::-:::::::::::: 

Mil. STAn Tms 21.' .... 92 21."',117 20."1.'" tl.H7.78J ~1.nl."J 21.»1.317 20.990.5" 20. JlI6.6tl 19.147 .196 11 ..... 114 1 •• 921 •• •• 1t6.JS2 
: ------------------.---------------------------------------- --_ .. _ .. --- ---------_ ... __ ... _ .. _------ ---- ..... _ ..... ----- ---- ........ _ ...... ---_ .......... --- _ .. _ .. -- ... _ ...... -_ .. --- ------ _ ... ------ -- ---- -_ .. ----- ----

.. t" .... , ,.,t.' 12,_ •• 12, ••• U ••• _ 12._,_ 12.000.000 12._,_ -4'.000.000 17.000.000 47.000 •• .2.110 •• 17 ••• '" 21 •••• 

..... 1. " tf "..,t, 161,.",192 IU.9OJ,142 IU,S47,lSl 14',213,063 140.'21,204 III ,24',HI JJ9,m.271 IOU88.m 90.~7 ,615 11.ltl.11J H.56l.'71 Il.6t7 ,lSt 
Assess14 tl. ksi, .. 1 I~,m.s" "'.112.710 J5I.lSI.m 15D.S5I.I" 1".~3O.4J1 lu.m.u. 110.020 •• 130.651.351 114.613.956 "."'.204 67 ....... 1 lS ...... 1 
~ ,,1., ...... _t, tu : 14.1".1S6 14.391.105 l4.m.1OS 14.540.520 16 •• 15.369 J6.0S2.1J9 15 •• 02.197 14.111.419 Il.8~.IlS 10.606.002 1.4Z •• lSO 2.~1." 

1----.. ------------... -----------------------... - -------- ----- --- ---- ---- ---- ----------------- -.. ----- ---- - .. ---- ----- ---- ----- -- ---- .. --- ----- -- --- ---- ------- --- -------- ----- - -- ... --
.. t_ •• hst Il. 151.127 17,11 •• "" fi .410.733 ".HI.l" 101.078." II16.UJ.9OI IIJ.UI.SCM 111.010 •• 79 122.160.950 179 •• 1 .... US •• se.l" " •• 2t.176 
Stttr •• tll 2.0n.tZI 2,112.'75 2.m.011 2,'06,619 1.m.t50 2.6SJ.m 2.78S.96l 2.925.261 1.071.524 l.m.lGe l.J16.l5~ 1.1J5.!la7 

: ------- _ .. -...... _--_ ..... __ ..... -_ .. --- ........ ---------- .... -.... _--- .. ----- ------ -----.. -.. ------_ ...... _ .... _ ...... _-_ ...... -_ .. -_ ... -- _ .... ---_ ...... -...... -- ------- --- .. _ .... --............ _ .... ------_ .. -_ .... -- _ .. ---- ------_.- ... ----
...... u .... 'Ils Il. 157 .121 17.111.'" ,. .... 1lJ "."'.'" 111.071.00II ll16.JJJ .901 IIJ.U8.5Ot 117.010 .• 19 121.160.950 129.001.991 m .• St.'" " .• 21.276 

• 'lIter"t ,.,...t 0 0 0 0 0 0 0 0 0 0 • • · "'tel.u. ,.ru.1Il ',CI,m JO.lU.56I JO ••• ," Il.l4' •• Il.'38 •• 12.Sl4."1 Il.161.111 Il.1J9.127 14.SIt.'I' n.236.JS' 14."'.S$l 
- llert h.U. 1 76S.l33 16S,lll 76S.m 76S.m 76S,lll 76S.m 76S.m M.llJ "~.Jll 76S.m 76S.m ~.'" · F...,.I tu, ",,1., ,,1 18 ••• '" Il ,121.711 Il.716,m U.".3tS Il.lS7.2t9 1.,UJ.lJl 15.11'.917 16.204.301 17.m.I'~ 11.I1I.t8l 21.100.'" 2l ...... 
• """,ty li. ( ".I~.1S6 l4.m.taS 14.~39.115 16.561.521 16.m.l4' ".052.239 U.t02.791 1 •• m.'19 IUlI.IJS 10.606.002 1.U •• 1SO ~.~l.'" 

· ""' ... li. 2,871.921 2.J~.'75 2.m .... 2.*.'" 2.SH.950 '.6SJ.291 2. 78S. "1 2.m.2" l.07I,U. J.115.11I8 1.316.155 J.m.Sl7 
· .... I.U. H.US.'" 27.7 ... .., 79.145.'" lJ.lIl.~ ll • .19I.191 l5.41J.4JJ 38.136.'50 tG. 920,'" U.'78.911 ".on.156 •• 374 .... 2l.17l.7S1 
: 1ft le •• " pr.' Ils Il.m,u. l',m •• 2I,$",m 11,'U.211 11.JS2.ae9 2'.'36 .• 26.m.OSJ 18.660.701 31.072.071 34.'''.* n.I .... J 7.1~.m 
irl .. llIt. lei 1,911,109 2,m,7l1 2,IU,S4S 2,lGO.~1 2.e5I.m 2.6U.8!1a 2.807.llt l.OO8.geJ 1.161.1J7 1.668.18' 4.111.881 211.165 

-, 

~ 

, 

~ "~ 



o 

• 

!f 00 ! 
:::~ -'" .:-= 

i ~ ~a ~ 

~~ ~ 
.:-= ;; 

~2C:><> :. 
:ii 
0'>. -: 

'" -

~;2~O E 
... -..., ~ 
"" C> 
GO -

8;: 00 g 

~~ ~ 
00- ~ 

-

:!~~ 
~l!~~ 
.. - -= 

-~Ë 
lE 
:i~ 
!:!-... ---:i; 
-J1t-

~-
~ ... -.. ----! 
~ .. --
~= 
'" -
~= =§ 
EE 
i.§ 
:iË -

344 

;:.~E:i 

~~i~~ ...... = 

il;Si~ 

i!52~ 
.,;...; .; 

~ISiil 
S!!!g 
.,;,.; .; 

_~_O~ 

i:i ar 
!i ~ 



r ""'l"" 
~.' 

" . . ' . 

~: 
f 

~: 
~. 
~ 
~, ; .. ,. 

"" 

~ 
~ .. 
.' 

\ 
\ 

.. 1 
~;;, ! 

w 
~ c.n . ' 

," ô!'!"", '::';:JJ'~'':'' .; ~7"':"~ ~ ,,' ~- '"<1,"' 

o 
~12M 

"Ci' :' ',,;, .~ 1 

~ 

~,.... NtJtcf: ...... 

: •. 1. tif .. ail_ft Il .... ,5191 1Iz,s1.,.1t1 '_,195,m "'.*,m 11/,m,l" J17.211.«S m.l86.l~ 91.5'8.588 51."I,ll' .0.921."] "'. "1.lS6 ".2Z7.~ J1 ••• 5t6 

- _.hU •• n-n l , ' •• 915.615 .. ,_.5U 44.lIJ.l5I 44.J'J .'u .7."'.114 14.~.96t ".*.441 I ••• n._ '5.ZS7 •• " 15."J._ ...... 
- ..,th.tl.· : , • 765.m 765,m 165,333 765.m 165 , III 7'S.111 l'5.m 765.lll lU.lJJ lU.JJl JU.JJl 
·-··············_·· .. ····1···· ......................•............................... .. ............... ---- .... _ ..... _-_. -...... .. ....... .. ...... -.. ..... .. ..... -...... _ .. _- .. . ......... _- .. -_ ........ - .......... 
t Ile. , • .,1.11. 1 Il'.llI,5191 IU,SII •• '" ",1~,1l1 57,m.su U.681,m 111."'.1" 1Ul1.1101 1~.'''.1I1 41.11'.515 4S.1I1.tS' .,.t1t.:s.5 51 ••• m 61.615.119 

~ ..,I.U •• 11-. l, , :s..SU.SJ' Il ••• 21' l2 • JIll. 731 lS,142.'" 11.l16 •• 0' 11 •• n.UJ 2I,lS •• 761 n."' .• " 23.9I7.Jn ZS •••• •• D7 .... ----_ ... _--------_ ........ : ---_ ..... _-- ... _---- .. --------.. __ .............. -_ .. _---- ... _------.. _-- -_ .... ---- --- ._- -------_ .. _---_ ... -_ .. -_ .... ---- .. _ ... -_ .. _ .. -_ .......... -- ............ .. .... -- -....... -- -_ ... -... ----- ...... -----_ ...... ----.... --....................... 
• , ... 1. , ... fI'.I3I,5191 m,5II,4111 :s.,5U,5" 2t,1I6.m 12,lOl,7l1 35.IU.DIl 37 .316 •• 01 l7.Ql'.ltI 11,35'.742 22."' .• 26 2l."7.Jn 15 ••• 216 •• m.MI 

,., etMntlf ,.,..1. : 1 1 IS,en.M6 Il.ns,515 1t,l3 .... 07. ",'.0,," 17,UO.2J2 l1.m.m '.1aO.11I IO.lIt.lU Il .... 111 1I,~.1W Il.' •• I'' 
• Ints_t il. CH411 : • • u.,...m '.lS7.m "'.759 6il.:s.7 6".m m.ltO 767."'7 •. JIIl 144.'" _.Mt 'D._ ------------: .. ------------------..... ---- .. --------------------------------------.. _---- .. ------------------ --- --- -- _ ................ -----_ ....... - ... __ .. ---- ... ~ .... ---------_ .... --------------------------............ _- .. : , .. ..,..1 ... t " ne 1 • I.SI4.m 3.161.101 ".2112.'" l5,m.,,, 1'.UJ.7J1 16."5.352 '-832.271 '.saJ.U! Il.IU,I'' Il,7'',W U."'.74) 

IIJII-. 'AI XIŒm 
Jet ....... ,. f .... Yr : • o 

o 
o 

3J.'7I.'. ".153 •• 7' 17 .0000.69J 46.917.211/ .... 5J.~8 J5.710.m 1S.27J.m 
242.131.923 

14.241.917 
'.022.857 

o 
o 

n.6JI.2tl 
236.'41,906 
u .•• ", 

m.J72 
D 
o 

16.lll.'U 
l31.5lt.9tt 
IS,US.,.. 

".421 •• 
ns."I.UO 
l'.UI.SM 

215.511 

'.673.717 
m,2".~ "".Ucal U hW 

."..tel su ,. tilt Yr 
ktth,.ttI .". _1 Ifl'_ il .... 
1111_ tal "'_,. 

D 
o 
o 
o 

• o 
o 
8 

27J.276.'lI Il._ •.• 
".119.332 
Il.215. III 
2.738.167 

261 ••• 61' 
Il,IIS,W 
:U .... ..n. 
n .•. "l 
•. m.os' 

'61.914.687 
12.$19,747 
:s..s.e.,.. 
?O.~.197 

J.05',". 

n7.7U.461 
/2,_,273 
:s.,m.oes 
J'.SU.J01 
2.7If.344 

1520'16.2.0 2.'.446.6S4 
Il.295.592 n.m .O~, 
lS.1S7.9S6 1.913.21>1 
Je.7U.2J9 ).. 
2.107.'36 . 

Sl7.81' 
8 
a • o 

1'.'lt.2IJ 

• , 
• 

r"'l C.,. Ile .. ili 1 G o 1.731."7 t,92US' If. 2112 . '" 1$.416.'" . 16.UJ.717 16.695.357 9.032.271 9.583.44' ID.I61.I" IO.7".m 12."'.741 

::::::-=::::::::::::::::::::':::;::::::: ::: ::::::: :::-:: ::::::: ::::: ::::::::::::::; ::::: :::::::.:::::::: ::: :::::::.:::::::::::::::::::::'::':::::::.:::::::::.::::::::::::'::. :::::::::::::::::: -:::::::: ::::;,;::::::.::::::::::::::::::: 

au .... o STAff lAl[S 10.131.509 11,511,." ".$71.fIl Il,66MI' Il.261.710 Il.140.710 12.t~7.287 10,012.863 '.594.873 ' ••• 710 7.197.2lt 7,521.195 1.llI.656 
: ............ __ ... _ ..... _ ... _40 ___ ......................... _ ....... _ ....... _ ...... _ ........ _ ....................... _ .... _ ............................................ _ ... __ ._ ........ __ ...................................... __ ........... _ .......... _ ..................... '"._ .. _ ............ _ .............. ___ .... __ ...................... .. 

,,," ,..Ie .... ,....,. ,,' 0 1 179.tlI.115 '_.Ml.'" ,.,,"].~2 m.lU.U. m.loo.su IIa.m.S6' 1~,Il2.m 161,1",46l 171.G.Jl.':U 119.ses.6lJ ' •• 564.'1. 
lit /WIICtNs. e.sl.' 1 0 0 '7._." "...... ".000.000 97.0IIII.000 '7.000.000 69.500.000 t1.000.000 .2.000.000 .2.000." .2 ••• 100 '2._._ 
PfCwl!lnC4s). ".04.: 5J'.U'.44l ",.1J1.'19 D • CI • 0 0 0 • • ,/ , • 1 
"...,1, ili ... 1 154.IlS.139 '1I.m.". m,m.us 117."'.'16 l2l.m.m Iff."t.277 1:u •••• 7.1 '02.6Il.153 65.I55.18S 6I.m.m 71.tA.Z5l 75,415.'" 19.~'7.M4 
~ ,,1 ... ,...,.tt, III 1 10,D.519 17.511.'" 7,NO,m '.Z5l, 217 '.665.m ',"'.~" 9,554.212 7.187.121 '.540.905 •• 711.950 5.~.na S.219.11I S.54.1 •• 

1-' •• -. -•••••• "--'" -•• -•••••••• ,-•• _ ••••• _ •••••• -••• -_.--....... -••••••••• _-•• -••••• _ •••••• - •• , ••••.••. -••......• '" ••• -•••••••••••••••••• --•••••••••••• - • .,-•••••••••• -•••••••••••••••• o •• .t ••• 

.,............. 1 1 0 IU;"I.t75 '7"'53.46' '''.m.", J9l."'.'" ",.m.su m.6tS.56. W.lIZ.12? '.'.J".443 u].m.", 165.œ.w J] ••• J ... J4 

........ ",.-u. , 0 J8._._ J8._._ '0._.100 JO.OOO." J8.000.000 10.000.000 '0.000.000 JO.OOO._ 10.000.. JO._.IOO "._ •• 

...... ta. _Ih a D 1.IU.ft. 1."'.151 2.070.828 2.'11.104 2,m.9u '.96C.SJ8 J.59O.S57 1.677.819 '.769.'" 1.165.651 '."'.'" 

...., .. iii, .h ... 1 0 8 937.510 ---.-' m.SOII 9]7 , SOlI 9l7,SOII 937,~ , m.SOII '1J7,SOII 937.500 937.500 m.5OO '31 •• 

....... t tu, Ir • ...,t: V 0 • 115,_ m... 125.000 115.000 125.000 m.ooo m.a m.ooo 115,080 ln.. 175 •• 
"""' •• iii ",_l, 1 0 0 U7.580 '37.580 1 937.500 tl7.500 Ul.500 J 9JJ.SOO '11.500 tl7.5OO 937.500 "'.580 "' •• 

,_._ •••••• 0 ••••••••• _._ ••• _ ••• 0 •••••• _ ••••••• __ •••• _._0 ___ •• _..F •• .,.-•••••• .:-•••••••• 0 ••••••••••••••••••• _ • __ ••••• , ••••••••••••••••••••• , ••••••••••••••• ' •• _ ••••••••••••••••••••••••••• 

...,.U., ".flts 0 0 l12.m.us 117.104.106 '21.m.1I2 119."',217 1l4.488.7.i 102.68J.153 65.155.115 ".fIl.51. 7 ••• :s..253 15.m.", 19.1'7.264 
• J ..... tSl ,..,..t 0 0 0 0 - 0 o' 0 0 0 0 0 • • 
• PttIIIrtr ta,' IO.IlI.SOt It.SII,.JI 7.NO.m l.m.2I7 8o'6S.'9S2. 9.09t.2t' 9.Ss..m 7.181.821 U60.905 t.18I.'5O 5.m.na 5.279.1/1 5.54l •• 
• ""' •• t.. 0 0 fl7.501 t37.5118 m.SOII ;37,5110 9l7.S:OO 937.500 J-P.500 9l7.5OO m.soo 931.580 m.seo 
- -.c1.U. 0 0 "'.'105.605 "._.543 «.loJ.lSl «.J'J.'.5 .7.&88."" r •• 9~.96C ".S06.«' ".8n.90S 'S.2S1.'" '5."'._ ..... ,.. -..,u"u. 0 Il . 765.m 765.m 165.m 7&S.m 7&5.Jll' 16S.lll 76S.3ll 7,s.m 765,m 765.m 165.m 
• ..,I.U. 0 0 :s..SU.5,' 21, •• 276 32.103.738 JS.U2.oar' 37,316.401 17.919.141 21,359.762 22,641.426 2J,9I7.m ~ •• ,206 lI,111.'" 
: 1.1. ~, Sth 4t«tJ. A 0 • 37,~.m 11.0Sl,1" 3t,821.UO 37.883.1" .0,211.080 tO.8Q8.l9t 11.1175.824 2t.t07,m 2U58.J72 17.18J~m 32.114.'" 

, . \ 
\ 

,,' 

0: 

• 

.. 
." 



• ,. 

o 

1 

-, 

1 
1 = , 
i 

, -

) 

.. 

co 

346 
). 

\ .' ~. ..~ .. 



_"', ,_.":~, "l"'~.~ •• !!I!". ,-, --"'!--...... ~.'l"", ;--~--::--:--............ .,,---~~-..---~- '-" r; ., .. ~ , 

.' l'; " 
" 

( !'o . " 

:'d. 
i .,. 

1 
If 

Î 
1 
1 

.\ "., 

ila-. ~ co ~ ~~~~ 
~~ ~ i ~i~~ ..,:..: .,.. ..., s=O: ~ 

. 
,~ 

~~~l 
~i';'fi. ...... -.,.. "'"' 
.: 00 ~ 

~ .. ~ 
~: 
1:::= -~ 
~§ 

"'Ë 
~§ 
i: 
~: 

~ 

~§ 
"., ~ ... ~ 
~~ 

~ 

~§ 
~: 
::::: 

~ 
t 
!i 

~ 

347 
, 

• 1.' ... ~l'" 

I!IE~! 
~~i~~ 
... - on 

; IE~~ 
~i~a~ 
...0 r:; ..: 

~§Hl:;; 
j !g6~ 
.~ ...: 

!;§~~8 
i~~~g 
.... r:. -= 

6 §~~~ 
~i~~l 
.. r: ..: 

~ I§~a 

~~§5~ _.... -

l, 

----

~= ~ 
5!i ~ 
~i i 

............. 
::è!8 ~ 

;i~:~ 
~ali . 
~l=iE 
~~~~ .. - -;;:c: ... 

;g:i 
~~ ~ 
I!.~:"" 
"'2' ..... 2_:-
CIo....,.,..., 
..... N _ C> , 

"';;i ... 
'-- ~ 
ro:~l"'; 
~=:CI) 

.. ~ 
ë> 

~ -



o 

--

• 
.. . 

f 

~ ~ ~ -, E i i ~ ~ ~ 
~ ~~ ~ S ~ fJ; ~ 
!i~ r.;;"~::::~ 2 

~ :; a 
ô.,.; 
:;:;~ 

:; ; ; ~~ ~ 

i ~ ~ i~ ~ 
'" ... ,. :: :: 1=:- ~ 

i ~S1:~ ~ ~ ~~ i 
~ ;~ ~ ;; ~ :.1: ~ 
i P"'a :~ r.;; :; r.. si 

f ~a .. ~ ~ ~rJ ~ 
~ ~~ 5 ;: ;: :: ~ 
~ P"'a i ~ ~ ~- 0' 

~ g:;::: ~ It. It. i~ ~ 

~ ~~ ~ ~ s ~a ~ 
t N i, ~ ~ ~- al 

~ ~;::: ~ 

~ ~~ ~ 
fi = ;::: 
a !5 2 

! É~ ~ 
ti ~ ~ 

~ ;,; ~::::: ~ ....... ... 
~~ ~ 

~ 

~ Ja'~ !: 
~ ;i~ ! ~ 

~ ~~ ~ 
~ ~.,! 

• 2 i ~ ;i ... - l '" 

;a iS:~ 
~ â~: f 
IW\ 0: ..... .. 

.... .... ...-r-' _... C"oI 

:; :n r::~,"" 

::i :i lÈ, ~ 
t:.i :::i .n - • 

i i 1 i ! 
~ ~ !f i .. ..; .... , .... 

.. 
~
--o __ -.... .... ..... 

§-..: ..: ....... .... .... 
~:i:i 

~~~G_~ - .... ,., 
Bit.: 
~.~ 

~~~ooC) 

...... -
~~~ 
~~g 

~~=OCDC i 
~~i ~ 
::~:i: ~ 

e!~OCO 

~~~ 
~.,;...; 

-~'" 

~IH!C>OC> 

... - .... =.:!: 
o~,..: 
-;::-

-- -- -- -- - -- .- ... - -,- -- -- .. -- ... - -.- -.. -... -- .... -- -- ....... --- -- _ .. -.. _-

J~ _i ! ._i iii~ 
B.: it::': 

'; .-.:i - 1 ~5i' .. 4) _ ~ _ •• 

~ .:::= ~ • - ~-I:.·i 
.a i ~ - ':: ~ ! - • i 
:' Il 1 ~ ... °1 1 

!J':; :: 
i ': ~7: ': 

348 

! ~1-2~ 

~ ~~ ~~ 
.: --- - .. -... .. .. 

o 

• 



G! 
JI 

!! 
.; 
;::; 

~ 
~ .. 
~ ... 

~ 

.~ .. 
:; 

~ .. 
1 
~ 
.; 

.-
~ 

j :-
, J 

~ 1 .; 

~ ... 
( 

g 

~ 

'" ~ 
~ 

~ 
E 

-;:; ...: 

1 ~ 

! .. t; (:" il ~ I\: ! 
i'è 

'-

1 1 " .... , ••• \ 
~, ~ 

, t 

"~,, . 
i • } 3 

~, 

'. 
) 

•~:.:.,., ' 

~~.... l '\ 

. ~~~j-1.,P: ~~,,! \..t" ...... \.,>;:: ... ~ .. 4:":~:': .... ~~ .. ~~~.j::.n.'"i, ... 1:...;;iW. 

349 



o 

o 
350 

E l'!:! S ~ 
~iëi~ 
"" 

~il~8 
ii~iË . . , 
"" - . 

~! 
i~ 
i'i 

~::: Si 
S! 
~! 

~~ 11I= .... ~ 

i~ 
=ii • 

~ i i! 
a~ ~ Si .... 

-~: 

~ 
-J 

, 
, , 

~: 

--

C> 



C· 

~'. / 

'L" 

" 
;- :s 

.. 
:...~- ~ .... 

1 
i 

i 
1 , 
1 

.' ,~. , 

5 .a 1 ~ ~ i~ -:; 
l i~ J:! i e i~ ~ 

ri/' .- :; ,: ri ~ -
!l ~~ ~ ~ ~ I!:!. .e ... ~ .... .. -", ~ i i (i ~ ~ :s.:e .. • ... ,,; .... ~ ~ ~ .. 
il ~.., 

~ : - ..,. 
~ .. ::1 : ;:;;; .... 

S ..:~ ~ ~ ~ ~j Ji ~-
~ ~ fi .. .. ~ ... ... 
~ .a : '" '" .. .., 

l .... .a~ . - .. .. 
:;i ~-d : .... ~ i ~i ~ ", .- ;: 
:; .. .... i ~ .. ... .. : 

~ 
-.., 

~ f 1 J!!-
:t::l -~ -!. 

~~ CP' 

~ ~ .. - .... ~ ~ ~;!! 

~ .. .... ;;:; • -- ... 
.. ia le ::l 

.., 
§~ -t:; .. 

~ ... -cO i-i, Ji ;i. ~ s~ ~ ~ .. - ~ ... : -. .... .. ... i : i ;:;: • , : 
, 

::: -.., le @ E ::!~ -.., 
~ ... .., - '" ", 

~ !~ , j on ! ~i r! - -.. , 
i$ ..: , ::: ri 'fi ~ 2 .. , , 

1 
, , , 

! 
, , , 

~ 
, 

f ' ia ~ 
, 
'f fa ~ , 

R 
, 

~3 -", , ........ ! 
, 
~ =~ 

, 
~ ~ 

, , 

! ~ 
, 
~.;; 

1 

~ ~ 
, 
~ , , , , , , 

1 
, 
, 

:; iH! , ~ ~ s; It~ , te , ~~ 
, 

~ ~rj 
, 
~ ,.: , ... , 

~5 
, .. .... .., 
~ ... co 

i r:: I!!Î 
, - ... ~ .... , , 

, 
i ... 

~a 
, .... !i 

, ... 
i~ !::: 1 :; , ~ ... , ""! a irj ri ! 

, 
~ ii i , .. , 

~ , .. , .. , 
~ fi S ,: , 

ri i,"; , , , , .. , , , · , , , , . , , . , , , . , ... ... ..... sa , J ~ , 
, 

E ~ · , !:: ~~ ! .,; jrj ~ .. , 
~ !~ • :;:; ;: 

i iii i 
, : i~ 

, - , , ... , , , 
, . , - -- : - • • o. C> 

i 
, 
, , , , , 
, 

, _ 0_;0 ":0 GIlOlO, 

, , , , · , · , , 

E:li---
~!€~ ....... 
.! :: 

G~~;;-" 
":':":i 
~~~ 

:is~ 

~fi~_o 
"';i"";"': 
B",~~ 

i~~ 

~~~~~CQ 

~~.~ 
~~ ~ ... 
.. ...., '" _ CI 0 

lt~;!::;: 

~~:~ 
~~~ .. 
~!:: :: -... 
l~~-C)C) ...... ~ 
~..; --..; .. --.. - .. 
""-..., -- .. -... 
:~~~~; 
.,., .,.." "'" .. 0- .,... 

â~É3Ë~ 
,;~",;-..,;-n~ .. ." - """-... 
~~~i~~ 
~~i~~~ 
irj:::i:i"; 

5SEiD~ 
ii~!~~ 
..:r.:~~..:~ .,;e_ ..... -

.. ... ,....-~-

~.~~!~( 
=i:::;ii'; 

,~!a6iê 
5~if~~ 
;;~=~~~ ... 
GOOOOO 

~°i$isa:i~ 

~ ~~~rj~.~ - -...,.,., ...... -"" - ... ...., 

~::a~ ;;C~~~a~!~ 

iif~Ë:i ~5if~5~~ 
i ..::~ i Ê -:i"";= i;~ 

, 
; ~ ~~~ ;~~ii~O#i~a!i~i 
~ ~~ i3i ~i~~i~ ~~~rj~~~ •. - ~~~ ~ ";~I~ ~~~ ,:~~ 

i 
~ ~~ 5~~ 5;~~!5-~~§a~~~ 
~ :.~.~ ~I~i~":~~!~ ~~~~~~i ~ ~. _,~C~.f~ -.~~.a_ 
.... f ••• ,- ........... . .... - ~ -i~ ... ~!= -..,~ ~~~ 

CIl ,. 0 0 CI Ct • C. _ CIl CI , Ct 0 Ct 0 CIl Ct 0 e Ct 
.. 1 • 

1i:: 1 1 
.. 1 • • 

CI " • CI CIl ca 1 ~ Cl CIo Ct • 00 0 CI CI Ci CI Ct Ct Ct :: : : 
.. i ! : 

-- -- -... -- -- -- -- -. -... -... -- -- ... -_. -- -- -- -- -. -- -- -........ -- -- -- ...... :: _ . .: ...... ~ J. __ ....... ' .. __ . _ ... _. _. " ... . · . , , 
, 

j ! 1 -. • : x 
1:--. .. -;::i 
ï!! 

1 t .. 

o. -. 
351 

t; 

1 :: w 1" 
~ :::! .. :: ~ 1 .... 
~ :: ~ !t !! 

:: i ; 1-1'" i ~) :I~ 

.:: 

1 
1 

J 



• 

• 
i 
i 

-.. oC ... 

~ 

--........ 
~ 

- CO> oc -
~ 

--~-

:;l ~ 

~i ~ 
~i ~ 

~:; ~ 
~~ 8 
~~ i 

~~oo 

~~ .. :; 

~~co 
C> ... 

fi~ 
..... '" 
..... '" 

5~ ~ ~&i0C) 

~i ~ ~~ 
r:.,; "'" 'OGco.... 
~~ -

~..o ..., .. ... -
ji;~ ~ 

~i ~ 
ë .. - -= 
.. ~ C> ... - -
~~ ~ ~3(0C) 

2~ ~ ~~ 
~~ i ~-

'" ..., ..... 

2 

E ~~5;ie 

5 !~Ëi 
..,.; ..;..;~..; ... 

352 

eli~i 
i~~~i 
,..; ~ 

:::Ia~s 

~1~~~ ..... -

~15~~ 

~1~~~ ..... -

~§E;g~ 

~~~~~ . .. ... 
-

!I~E~ 
:!t~~fi~ ... ....... - ---

:ls~5 

~1~~~ 
-

!§ll~i! 

~1~~~ 
,.... ---

~IJEii 

~j~~~ 
-

;12::~ 
~!lÏliii 
~~-:.~~ ..... -
~1I!i~ 
::cilii:i 
~~~"!"'! 

-

f~ ! 
sa ~ 
Ei~ li 

5~ ~ 
~'i i 
~; ~ 

-..... : 

~ 
-... : 

i .. 
-~ .... 

..... 

.... 

--le 

!, 
--t: 
~' 

.. ~ ; 
~-

i --'#' 
~ 
": 

o. • 
~ 

, , 

" 



r
:'~"- ~ . "', 
" , " 

", 

w 
U1 w 

...--:\ 

.\ 

\ .~~ - ..; . i 

8
0 

r e 

""'1" __ PllJ(cr _fila 0 

: '.J ... ,_ .II-.s : 1 •• m.6JI 11 ....... '1."'.11' ".Ml.m .... lt) .... M.1S1.N7 ".S".Stl 104 SI'.11II I".~.'" m.7'O.~ 111.N.m '1 ..... .,. 

• ""tel.lI •• JI_ft : ',3)].113 '.171 •• '] 1 •• 1IZ. 561 ".13.'" II.~'.~ Il.'38 •• '2.~.'" Il. "1. 7.8 13.11'.177 U.SI ..... 1S.2~.m 1t.619.SSt 
- .,fUitl. "UD 7,s.m 76S.lll 16S.m 76S.m 765.ll1 7,UD "S.JD 76S.Dl 165.m 165.1ll m ... 7 _ .... ~_ ... _ ..... ~ .. - -~ -. -~ _. -- _ .. ~ ..... - -- _ .. --_.- .. a _ •• ~ •• __ 

: , ... ,., _1.11. 64.21 ••• " 67.161,1_ 78.178.117 7 ..... '.'" 18 .... m 1I1.ISt,m 86.?"S.m 90.b4~, 104 9S.717 .Sl' 100.0IU/. IOS.OSI.'" t7 • lit .... 

• ",1.11 •• 11_, 29.',.. ". l'.I'].92l J2.7fJ.IJ9 34 ••• m llo.099.m 1/.984.2SJ 39. /0'1 •••• lI.79'I.m U.t18. '" ••. on.~ ta.l76 •• " 21.'''.115 .... __ .............. _-~ .... - .- ... -~ .. :~_ ..... __ ... - - ........ _-.-..... -._--........ ~--.~._---- .. _-------_.- ._._-~-_ •• - ••• _._--- .. ------ - •• + ._. - --- ----- .------. ----- -- - ---. -. -- ---_. ------ ... _- --- ..... _---
: T.".,. , ... 'u.m.m ~.m.26S 31.117.'" 4O.06' •• n .1.108.163 ".2S0.m U •• ".I~ .8.8S9.66S 51.ll8.'" ~.'.1.5J1 56.614.563 U.,,..1I5 

Tar 1~'St "',,,, IS.ISI.127 16.662.2M 17.5Il.m Il.406.621 19.1t •• 7" 1O.m.tI. 11.~.1I6 n.'!IO.I34 11.590.4S2 14.1117 .716 H.044."7 ".174.291 
· r.,.,t .. l lar crHlt ".066 1,12'.06' 1 ••• S2J 1.134.S49 1. 191.277 l.lSO.8.a 1.1JJ,J82 I.J~.051 1."8.004 1.S2t.~ I.s".m "'.161 
•• - •...........•. -... ····1··· '" ......... - .......................................... - .. . ........................ , ......... .. .. - .w __________________ • __ 

: T .. ",.,. 1ft Ir ne 1 •• ']1.761 J5.611.I60 16 •• "'.6M 17.m.On Il.m •• a 19.071.". 1O.05O.1J4 11.071 .082 22.142."8 1J.Hl.lI2 2 ...... S61 ".I56.IM 

-+-
IItIJlll TAI XIOlE 

T.t • .". .1. for tM y, : IO.II'.I~ Il ••• 126 Il.'77.901 Il.S9l.S29 11.134.'1' 17.7I3.C20 Il. 300. ». Il.m.on ".sas.l60 15.176.152 "._I~69l n.m.ne 
.". .. tltli 5U NSt 1U.I6I.m 207.1".375 200.147. '10 1'3.lI7.m 18S.I16.~ m.m.ces 1~.lS8.0S6 ISJ.lll.l7. 13I.S15.m 120.111.716 ".191.2" se.m.l11 
."ütd su 'or lM 'r Il.846.7>> Il._.21. 20 ••• 797 21."7 •• 1S 23.m.026 1S.m.·" 17.559.616 M.61.,215 34.646.", tG.2n.59S ".146.620 se. 231 .17I 
kttl."ttd .". _1 0 CI CI 0 0 0 0 0 0 0 0 • 1111_ 1 .. NSt 0 0 8 0 0 0 0 0 8 0 8 • 11111_ tu ",aIIl. 0 0 e 0 0 0 0 0 0 • 
rtdtr.1 cor, 11t_ tu : 14.871.7&1 IS.611.I60 l'.UMM J1.m.on Il.m •• a 1'.011.97. 2O.0s0.m 11.071.081 n.l'l.ua n.167.J81 2 ...... 562 18.056.131 

::::::::::::::::::::: -::-:. ::::: :::-:: .. " ::. :::::::::::: :::::: .. ::::::::::::::::::::::: -: .. " ....... :-::::-:::::::: .. -:: .. : .. :: .. .-::-.. : ... :- ........ :-: .. :-::- .. :.:-::.:::::::.: ...... . ....... 
IIOITMA S"'( r ArtS 7.SSt.~ 7.93).~ '.l'u.m •• m.7St 9.1' •• 080 '.'S6.m 10.141.1181 IO •• SI.6U 11.186.8lt Il.7ta.tu Il.m.''1 S.9S'.660 

: _ ... _. ___ ........ __ .. ___ • _____ • ______ ••• __ w •• ____ • ________ ••••• __________ .. _____ • _____ • _______ .... ____ • _____________ w ___ ...... _________ • ____________________________________ 

Cross rHtlltS i 197.993.160 207.892.'1' 21'.217.459 m.20I.m 2.0.661. '21 2S2. '9S. 020 165.329.111 1111.5~.1S9 m.526.0n 107.152.316 m.5M.9M 165.216.m 
AssIs," t.1 btst. n i 593979. 7'J81 '216114 SlI2 6S48421 7651 "760St ~ 771'857 7011 7SQSO S861 1'59891 Il St 835788/ 7712 .. mm U98 nUS71 2&78 "m'" IllI .9S8StI lm "..,t, 111 1.J06.m 1.172.091 1.440.697 l.m.712 1.588.16' 1.667.717 I.ISI.I/& 1,8l8.m 1.910.671 1.1117 .106 2.121.566 1.090.190 

: --- ----_._------ _._-::----- -------. --_. -- _ .. _-.,. .... _--_ .... _----_ ....... _ ......... -- .. -----------_.- .. __ ... --- -_ .. ---- ---.- -- -- --- -.. --- --- -- -- --- ---------. -- -.. ----- ---- --- -- ._--_. --- -------------
Crossr..-s 197.99J.16O 107,192 .... 211.2I7.C59 m.20I.m 2.0 ... 1. 92J 2S2.'9S.020 265.129 .171 178. S96 .159 m.~.071 MI. 1».316 m. 509. 9M 165.216.m 
Ifs ''''11' trlst t. : 989.966 I.m .... 1.091.U7 1.146.1109 1.203.110 I.W.m I,J26.6.9 1.191.981 1 •• 62 .630 I.~S.761 1.617.~ m.t» 
L ICfIIC. 1.1 1.842 •• 70 2.984.127 J.I34.102 1.2tI.2S0 J •• 56.047 ],629.013 J.810.770 .,OOI.~2 •• 20I,ISJ .,.'2.11' •. m.on 2.ln.l" 
StftrllC' 1'1 n,aIIl. 1.831.C16 U2M" •• ns.7l9 •. m.260 •• &59.356 •. m.S58 S.Jl7.U9 s.m.m 5.664,.81 S."7.941 ,.m.sn J.I".S1I 

: __ w ____ ..... _________________________ ...... _________________ ..................... ____ .......... ___ ..... _ .. ____ ....... _ ..... ___ .. _. ___ .. _____ .. ____ _ ___ • ____ • ___ - __ - __________ - ______ w .. ________________________ • 

ep,nlJ., profl Is 81.151.121 87. lU.'" 91.&80.711 96.164,7" 101.0111.1108 106. Ill. 901 1II •• J8.S04 111.010 •• 1' 122 .1160.950 m.OOJ.'" 1lS •• St.I" ".'20.276 
• '11.flSI ", .. 1 0 0 0 • 0 8 0 0 0 • 0 • 
· """'" III 

1.306.755 I.m."l 1."'."7 l.m.7» 1 ••• 16' 1."',717 1. 751.1/6 1.818.715 1.'M.'72 2.827.206 2.121,566 1."'.'" 
· StftrIlC. t'I l.8J2.C~ •• 02C.191 •• 215.7l9 C •• 37.261 •. m.JS6 C.m.558 s.ll7.m S.jÇ •• S1. S.ue.CIl S.W.'.' ,.m.m ].1,..571 
• ItprtchtiCill 9.15J.80J 9.121."] 10.JI2.561 Il.13.1'' 11.:U'.606 Il.938.086 12.S34."1 Il.16I.7.0 Il.m.127 ".SIUII 1S.216.35' IUJ9.SSt 
- "Ur.U ... 165. Dl 765.m 765.m 765.m 76S.m 765.m 765.JJJ 76S.lll 765.m 765.m 765.m 312."7 
• l1li1'11l1li 29.698.97. 11.IIJ.92l ».7U.1It 'u .•. 275 16.Ott.219 ]7.984.m 39.799 •• 66 41,189.439 .1.871.9JI U.072.8S4 ".lI'.'" 1l.''' . .s 
: • r b' SJTr "tl. A 38.1".827 CO.W.ISI C1.193.271 ".lCO.m '~.5".OS5 ".963.891 SI,'SO.lIq St.06O.&~ 56.80l.m 59. 67M4J ~61,70I.'" 76 •• U.713 

lI0II1111 lit .. tu 2.m •• f6 1. SlI.623 2.U,7.9S9 2.801.761 7.·f6.J55 1.096.077 J.m.786 1.fI8.J55 1.5'1.&78 1.m.6&7 1. "C. 7SS 1.'78.191 

.:.: 



o 

. ..., 

--:a:::: :51 i ~ ... ~ ~_~~CO_ ! 
: .~~ 
i '!~ 

~ S;~ ~ 
i ~- ..: ... 

1 -_ ... 
.. 4-

:~ 

:: 
: 
i 
:=
:~-
:: 

~ .. _ C> 

:~-r 
:1 .... 
.. 4 .. ~ 
i 
Ë 
Ë 
.. - CO> .... 
~~ .. .. .. 
~:
j~ 

: .. ...... -... : ~ 
:: .. i ~: .. -~ .. .. i ~ 
: ... -..... 
i~ 
: .. 
i =:: ..... .. ... 
!~ 

: : 

s::--'~ 
loi a Je 
~~ ~ 
-'" ii. ~ 

...... .., :Ji. _ ~ 

.,. si ..., 
~ ... ~ 

!;i !li 

~~ ~ 
8 = Iii - ... -
!'i ci i 
"" -
-::;; ~ 
J;D"".C"oo 

iËi~ __ ,~ 
2-:_ 

~~ C Q i 
~~ li 
CD -

~~ co ~ 

:?i~ a --

~~oo 0-

~~ ~ - -co. 

... .., 
~~ ~ ~~c:>C> ~ 

a~ --!~ 
~S! 
~«": 
-co. 
~: 

i'i 

~ ~5 ~ 
-.. 2' 

-
co 

! 
~ 
.... .. 

.., 
: ... 

_--i= .... c::tO CI §~c:"" ~ 
~; ! 
i~ ~ 

! e , 
i 

: ~ 
i 
~ :=- CoQ Ct 

~~ 
: .. , , 
- • ,1 : -- -. - -- -- "':- -- -. --- -- -- ---;'" ï -- ~ -:- ...... 
: ~: :i:: 1: 1 =1 i: ~ 11' il= 
- II') .. ',_'" __ "",. '~ .. - -, ... -, : = .. .:::- -1=."_ 1:- l' :-- =§it il! M:. 
• CIo '" ,. 1 t 1 1 • :lc:1d: i!i.! .. u __ :_ .. 1 .. 
:z8 _ ... 1'i!x::1 """-wt:~ ."'.. .., .. __ "'~I -1 
I~ :j:l jilBli jii 
_ ,.... 1 :.. 1 J tI 

" ,.;., 

:t l ~ .. 
.~i 
!:::-

-!llt-
S '" il 
o:,.:~ - ... .., 
c .. -: .. 
!:::-

_ ... -.... 

~-$::;: '" ........ .., 

~~~ ... ... -

~iI~C> 

~~~ .... --

.. -.. 
iê 
!§ .. 
~a ...... 
!: = ;jê 

-..... co 

.. .. 
~ .. 
..... .. 
! Ë 
~E 
~ Ë ... 
~: 
~ 

~ -#: -~ .. 
.. 

1 
! .. 
~ .. 

.. .. _ ... ..- .. -.. 
1 :; .. E .. W-.. - -x - .. ~: 
-_a..C~ ... • • =-
tl~1 ==eE 
.. .. ~.! "«"~ -4 ••• 3 : 4 
--~ ~: ... 
:S~:! ... == 

~ ~':'-:': .. :--

354 

ill-i 
~ii ~ 
..: .. 
;II-~ 

ii.i ~ 
...:: -
~§IC>G 

~fi ~ 
.. ra 

lEl§C>S 
~~i • 
... - .. 
~~~o~ 
§~i ~ 
.. - !: 

5i10~ 
",; ... ...: ....; 

~~~'~ 
~-- ... 

~OIO~ 
..; . ..; 
~ ~ ;;:; .,. .., 

CtC>CtOG 

" , 



o 

1 

'.' 

:; 

! 
i 
1 
1 

• ~ • ·.t ,,": I~ _ 

~ la i i ...... i ii :f 
! i~ ~ ;! ir 5i i 
:::: ~ ~ i ~..; ~ 

5' la:~ 
~ s~;~ 
i· ~ 

_ iE 
;;> i~ 
'!i • 

ë ~ 1 ~i ~ 

! ~ ~ -~ ~ 
~ ~::: 2 

~ iS 5 
~ ~"i ~ ... ;;; 

~ 1 i~ ~ 
i i 
II€ :r; 

i : Ei;; ~ 
.,; fi ~i .; _ ~ "'..0 al 

::; ~ ~ ~ 
, 

~ ~'~ 
~ :;;'1 
.. _,.1 
~ ~! .. 

! ~ ~ ~a i 
~ ~;4,~ 
~ i '~ 

5 a ~~ Ë 

J sa ~ 
6 i~ ~ 
~ Ji t.: 

~ ...: ~ 

- . le _ 

: : .. ... 
i :;i 

~; :; 
.~ ~ r. -;:. ,.: 

.... co C> .. .. 

_ ._ 00 .... 

, 
J ~!~ 
i ~~i 

,,";i!i:i': 
...... ~I:=,:;; 
~ ... _0'" 
~ ~ ii_ 
it .. ""' ~:i~ 

...... .... ..... .... ... 
~i 
~ 

~ ~~; ~a 
~ it~:!;i 
-i~::J";1i-: 

.... :!:Z~.:;::::
~ ~ ............ 1"'. 
~ ~~(~~1~~ - ........... ~ .... , ... -
~ .. i~" i ~ 

, , 
"t~:::;~i!:_ 
;::: - ... ~ . ...,.~ 
~ ... ~ ~~~ i f§ __ ror" __ 

-- ~ 
1 

~ fi'! ~"!'I!~~ "!. iii _~a._ ...... 
~ ~ iiiii:i = ... !:'!';-:l":-: 

, , , , 
~ ~:---!5~ 
i é i 1 È5 • • , 1 - • 

r. -l 1=-
0_0000 __ :_00:00 

, , 

"! 1 ..: , 
1 : 

Qo~cao 0 0lceolOO 
, , , , , , , , , , , , , , , 

, 1: 

j J :i - . : ~ 
Il''' ; ==:. -= •• t _ 

.. asE il 
;; II!! , 

1 • , .. 

, , , , , 
• U 1 1 , , _ .. ____ .......... ________ .. -.4. ______ .. _ __ __ __ _ ___________ .. __ 

i 
=: 1 . : -l , -
.::,.!: 
.!:''I 

J:~ 

, , 
, u 

.. - 1 _ 

ii'
à t; .. 

aB ï 

Îi i 
il 3 

355 

~ .. 
i B 

1 
! ~ fi .... ~ 1=! ~ fi" 
-... i ::; kJi 
'1: ii; i ~ 

. ' 

1 

_:: ...... J 



o 

\ 

o 
1 
! 
e 

1 

~f ~ 
ii ~ 
~~ ~ 

, , 
~!oo:i 
vi.. Ii 
-~ : ~ ,..., - : li:! 

è!~CQ ...... 
... -
q~ 
~ -

, 

i 
i 

C> 

.~... 
os 

~ &!i
~ ~~i - ... 

~ ~~i
S ~t:f;i 
on i"':-: 

~~~ ... ~ 
~~::::- : .. 
~-:.~ : ':. 
~ ..... - te 

f. â~~C) 
itj.i, 
- 0- '" .,.;-=-= ... 
~_~o 

... ...:. 
ë ~~: 

i. ~--

~ ~5~C> 
~ ~!i 
~ c:::--

356 

-----

:â51-! 
i~:i i 
...; .. 

111-1 
~;l i 
.. C> 

~§I"~ 
i;~ É 
.: D 

~§§C>~ 

~~~ ~ .. ~ 

~§IC>~ 

~~i ii 
.: C> 

fllCof 
~;i ~ .. ~ 

~II"! 
ifi ~ 
- 2 

----~ 

-~ 
:1 
tt.:: 

\ 

-r: .. 
.,; 
~ .. 

, 
, 

-r:' -
~ 

-l 
~ .. .., , 

-il 
a 

1 

..;, 
, , , , 

~i' 
.: ... 
..;, 

, 



,. 
l 

" Î;;! 

1\ 

! w 

1 
1 , 
i 

~ --.. 
ïq 

~ ai ! ~ ! 
~ 5R 5 ~ fi 
:ii. :;:;=i 

;:; tiS ~ f ::i 
~ ~~ :3 ~ ~ 
5 ~ ::i .... 

!; !6 ~ 5 ~ 
$ ~~ ~ ~ ~ 
,.,.;,...; i _"'~ 

e ~~:
~ ~~ S 
! ~ i 

i 
!; 1615 
!:Ï lÏ~lJi 
-= .-I~ ! . 1 i 

~ !S.5 
Ë i~'i 
i . tJ 

-- . 

:i!5 ~ 
ii ~ 
fi': i 

iii ~ 
~i ~ 
." .., 
,.- .".; .... ... 

i 
; !S il E 2' B;!i 
i 5~ ~ i ~ i:!l~ =!i ;;:i .. ;:-;~ 

1 
! 

~ JS ~ !; ii ;5l!! 
j :i~ ~ ~ ~ ~ii~ 
• ~ I~ ri 'fi 2-=!~ 

, 
~ E Si:i 
3 ~ ~~!~ 
... ~ !;-i~ 

:::c i::!:i ;:! !:! ~j11Sl 
.. iii .a: ...... 

! â~ ~ 
..: i 

! 5 ~i~( 
tt ~ ~ :~ 

. . 

._----

~~~ .... -
;é::i~ ....... 
~i2 

:!5i"'·'" 
~~~ 
i.~~ 

e~5"OC> 

:!~~ 
~=i~ 

i~~"'-" 

~ii 
=~Ié 

5 "' .. 000 .... -.... '" 
iii 
,,;..:. 
-11:-

-

'" ;; 
.... ..... 

... 

!; 2!Si fa 
~ ji~,is 
_. !i :i": : i': 

~ ~~~i~~ 
i,;~i:J~ 
...; ::;s":!!i-= 

~ i~~:5~ 
...... ,Ii...;~:2i .. -.. ~-:: ~~ 
~I=~-::-

i'f~~:J~ 
~ ;:;::-:J!i:i 
~ -:-:~: ._~ 

..,!!~-!=-

jlliiiill~ 
= i~~liJi - ~~"'":.:~~ - ~~- i-l-

: 
! ~;5:1~ 
s;. i~:i lé: 
~ ~~~ ~~ r... .. ~ __ _ 

... ~ 2 , 

.. ~.~~:::!:~ li: ~ ...... ,~. 

a !i!'~ii 
":,i::i-= -j-= 

, , 
" , • ~ 

..: 

, 

! 
~i~:i& 
~!~ ~!:! 
;ii-= ~-

î ~i~ ~~ 
~ ~~~ ~i 
r:'~::;;._ ;i~ 

, 
-- -. -... -.............. -.......... - -- _ .... --.. -- -- _ .. -.. -....... - -- -- - .. - .. --- .... -- --...... - ...... _ ... -'" --. . 
~ le 

1 J ! .. 
~ -; :i J; 1 
.. .., • : li: 
Il ==' Il .:-

~ iiiï jll . . , , .... . ... 

.. __ t _ 

ii:: 
i .. • .. , 

, -.. :; : 1 .. - , 

lili • ~: 1 
;c: :; 
~_ 1 .... , , ... 

'." ~." .,~ 

.. =:. 

.. • .. 
i ... 

357 

f ""0, .' •. _ 

! 
\ 

/ 
, 

1 
1 

) 

" .. ".~r ~- -. .., ... ;:; 


