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.A~Sl'MCT
Inc.b.!s*.ry;~, So~th .Afiica, and, in parllcular the Minin:g lJl'lI:iustcy is faced' 'With t!!lprecedented
,lchrillertges to .remain. profitable.. COrrul~odity prices, eyndinparticular gold have t'otnamiMt$tatic
for years: ~wing dlis period ~he cost ~\ide(l!,~Mtr~9~~lonhas been driven higher by~cre~ing
cQsts,of which labQtt!' ls,a tllt'ljOr compbneW1~l"t:J:t~~tI" . ,

i_ r ' . ;'1

.. ~~epUI}JOSb~!.'tllls~or1dsttl review th~ ~:ausesof poor ptoduc(1vity within 'the milililgindusttY
andex:runh1e whether su6h.:factors are Within the control of the iridustzy. I. '

Given that 'hl~gc rn~as~l1'eof (lo!'itl'ol e~!Stg JoveI'these factors, a tech~q~le,known ,.as
fjet,?n;ni~tio!JlProductivity Atcountmg has beep. exaptined as a tool·(or anat~'sing c~ange~cin
productivitybetwee.n periods. The method is recommended for setting goals; ana for monitoring
progress. '

.,Data from an operating mine has been analyzed in .Jl.practicru. way," ~d ...th~.technique
Q.!;mlonstrated as an effective method it!.· creat~ng a: framework £br .ensuring a' sustained
improvenwnt in pr¢ductivity.
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the prcmlotion ofproducnvity concepts,within South Africa is not new, and
excellent work bas been clone by organisations sncg as the NationaLProducthfity

,
Institute anti by various individuals. .The minirtg',industry has not esca,ped the
culture anow productivity growth which haS developed in the econ9r:ny in the last
decade and a half, and the und~r-perrormance thereof ~asbeell well Of)CUrnemed.

The impression might easily be created wit.hin the mining industry ~hat the causeS,
are external factor$, uver. which the industry .has little Of no control. •In examining
the real C?uses, it is evident that the industrY does in fact have a t~rj~edegree of
Qontro..(pv~ thesl,t causes, and is well ,positioned at this stage. to chrulge the
environment in which it operates,

A continued and sustained productivity improvement is as vital to the mining

industry, as it is. to the economy. •If the industry is.to remain a vibrant employer of
many thousands within this country, .and to contribute towards the improvem~nt of
living ,~talidardswithin South Africa, thiscan best be achieved through productivity
improvements.

The. industry has done much to address the causes.of POOl' ptodllctivity· in recent
years. We have trained people, tried to itrlprove skills, improve educational
standards, promoted productivity concepts, introduced new technology and trained
our managers. However, the question needs to be asked, "how effective have we
been, and what are the results?"

The above efforts, Which desetV( ;0 be appl",~ded, will in themselves not 1'e5ll11t in a

sustained productivity improvement. It is much like treating the symptoms ofa
disease, without treating the root cause of the problem.

The industry will have to develop long term strategies aimed at a sustained

productivity improvement, rather.than focus on short term measures •. Clear
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productivity objectives neetf to be developed, withactioo plans detamngr.&~ ,t~ese

obje;:;tiyes will·,be.·met. The rileasuremel'1t of progress towards achieving these
goals is ess~ntial to contl'pl progress. Fundamental to the implemeniliti<)l1 o.fth~e (

long term strategies is therefore a sounp method or mea§Ur1!)8 productivity, which
hasnottea11ybeenpossible to date. : .

~ .r

. .

D~fermin;~ticPtoductivitYAcootmting'~s developetlo:y B J vati·]~oggererlbe~ (1).
' r ' '1 ;

h~ ~.eenidtoroughly examined·inthe iignt of the above 'needs, atJd' is, found to zrteet

all tefJ.uirememts., The impler;ierltaticm Gf~e the~ry 'lias been d~thonsttated on
\

result$ from a mhd11g operation in whidl it demonstrateS Jt~~lfarJ a most effeCtive

tool in assisting managemen! in posing 'the right questions in \~et,enf;41essquest to
. ' ,I

i;'

intprove productivity. \l'



2.1. Th~I<ink.Betwemt Pt<lqumiY~'and Standar..c1QfLiying
An individuals standard of living depends primarily on what goods and services he

enjoys. Thl,...:ef'ore the standard of living of any. community. depenas on \what
goods and services it produces for itself or to exchange for goods and services it

imports. ••Thus productivity is paramoun]; and the way to ittcrease w$.lth· in a
society lieS:in increasinb J!oductivity

In the national context, there is a direct link between well-being Of the population
and productivity improvement. In. the w(rrli$of Milton Frl,~~mal!1l,"In the l()ng,

run nntb~lt1Ig.tsmore irtl]l;H'}rtant·fot the economic prospe~ityot' a tCoamtry1han.a
continual. imp.a-ovement in productivity'l.

Everything consumed' as goods. and services has to be paid for in the long. term.
We have limited reserves in terms of nnances~ skilled labour, etc., and the standard
of living which can be afforded depends on what value of goods are produced ...

What is true for the nation, is just as valid for any organisation. Everything
consumed as resources, ,ncluding labour has to be paid for. .The sustain ability and
prosperity of the organisation depends on how productively the resources are used.
Similarly, in the long term nothing is more important for the economic prosperity of
an organisation than acontinual imv,'ovementin productivity.

2.2. South Af.dcals l'll:00oC'Jivity perform~

How far South Africa's productivity performancefafls short of that of competing

countries is evident by comparing. figures with those of the UK and Japan. From
1981 to 1981 the ~~ in the UK increased at an average

rate of2.1 per cent pet annum and in Japan at a rate of 3.2 per cent, but in South

Afric~it decreased at a rate of 1.7 per cent pelyear during the same



period. DUring this period. the ODF per .wQ~.t In the ~' increased at a tare of
2.3% !;leryear and in. Japar},at 2.9 %, whilst in South Africa it increased by .only
1.1% pet year.

Itis ofpatticular hnportance to note that the productivity of capital in S .•4".'s
business sector gave cause for concern; in 1987 the production. per unit of capital
was only 68% of the level achieved in .19'10. nuring the same period the
productivity ">flabour increasedin total hy S9%, which means that total factor
productivity increased by only 13% during this. period. (2)

Whilst the figures are slightly outdated, itis certain that the picture has not changed
for the better in thelast few years; The South African economy has therefore
slipped badly in the last decade and a half, with overall productivity barely
increasiag whilst significant gains are being made bv 1)ur main trading partners. It
may well be said that we have developed a culture of poor productivity
achievement.

2.3. The consequence Qf poor pm_ducgyity

The consequence has undoubtedly been a dererioration in the standard of living of
the S.A. population year after year, as we fall further behind our major trctding
partners.

If the high expectations of people are to be realised in the new South Africa,
considerable funds will have tobe generated within the South African economy
through high economic growth, or altematively loaned on the international markets.

Loans and aid are clearly not a long term solut1~n, and there are always conditions
attached.

Growth Within the economy can arise from only two sources;
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2.3.1. Doing:.mQte Qfthe~

It stands to reason that 'if more industries and'mines are .Created. that the

Qverall contribution to tpe G.D.P. w~nincrease ana consequently the
. .\ "

standard. of liV'ing of thd;1population. This howeve.( win require the
\1 _ '_ I'" -',.' .

iXlvest.ment of ~i1lions o~\rands, which will in t~}l lequire ag attra"Ctive

investlrent climate.' Th!~environment is at,present sorely lacking for
"'\\ ;_I

many reasons" not least ~fthem beIng lower productivity. espeCially on

'investipent capiUtl. Th,tp '~kelihoodof this option materialising must

, therefol;Ci\pe seen as retl10t\~.
\' ,
;\

. 7~S.2. ~betteA~ orimp'rOviag..J.U,odugtivit}!.

Ris interesting to note thadn "Y€£tern EuroQeat1 nations, that 60 .. 10% of
~. ',- " ' , -,

growth in the last decade ha~\.come from p:ro~~uctivity imp:rovementst rather
I' 'i "

.~an fr0111 increased capacityii(3) , it

South AfriQfl.thereforeba:; n~d?Ption)but to ~~Y$tematic~nyenlbarkon the'
Iii;':' ,

improvement ofprod'uctivity !~I~fOSSthe economy ifil1ilptovements to the.
'~) \' ;'

standard of li,ving of the popu~~~tionare to be;,susf,ained in the long term.
;\':;,
j'

,(

'/
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From work done by the NPI,. we .see that the main reasons for poor productivity
growth in the mining industry ar~v~ry similar to fl;8.S0nSlisted for the economy as
a whole. The mining industry has therefore n(lt escaped the natitlrlal culture of low
productivity growth which bas developed during~ tbe last decade anda half. The

fundamental causes therefol'e el,~end beyond tue bounds of the inQUstry1.and the

impressiOn might easily be created that the caU$~is due to externalJactors, over
which the industry has no control. ThiS imp~ession needs to be rigorously tested,
and ~heindustry needs to carefully assess whaj: factors it can directly change in the
long. term interests for the sup/ivaI of the indu;stry.

3.1. Lack of Education and Trai1.ning

The lack of education and training within lJ1emining industry must be seen against
the background of historical and politlcal developmr:1ts within the mining industry.

The labour intensive mining methods perfected during the decades since the turn of
the century have traditionally sourced the lowest levels of educated and trained
labour available, often from rural areas and neighbouring states(3). Labour was
recruited on a short term contract basis; and consequently training reflected such

policies. The system was also perpetuated and re-enforced by years of apartheid

ideology.

The skilled labour pool.from which the mines have drawn, whilst mote stable has

also been from the lower education and trained categories, with a certain negative
stigma attached to "working on the mines".

However, the mining industry today has total freedom in selecting whom it wishes
to employ, and what educational standards are acceptable. Thelevel of training

and course content of such t,rairiing is also industry controlled; and the levet.:artd.
intensity 6ftrniningto hnprove worker skills determined by the industry.
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3.2. ~lS·,of £rQductivit}! AJ1vgr~ness

Pr1)ductiv~tyimprovements bold tangible benefit~ for flIt concerned; the indivipuat
employee, the employer and employee organisations and the State if manag¢
properly.

Poor levels of p:roducthflty awareness, or poor attitudes to,productivity
improvements can only be ascribed t\;fIjgnoranceand lack of understanding aythe

potential benefits.

Ignoraficeand misconceptioIls can be overcome by. training, education and
f.einforcement~ which are certainly w'ithin tl<econtrol of the mining indusm-y •......

3.3. ;eoor looplemt:(otatiQIl of New .~chDQi)iz.y:
TheimpiernentatiQll of new technologyw1,hin the lItining industry has been
notoriously slow, and met with. very limited success. Many reasons and excuses
cart be given, but once again the trend is similar to the broad South African
economy •. S.A,. is notoriously bad at investing In-research and development, .and
lags way behind,jt's most important trading partners(3).

The ret1ity ofthl~ global environment is that knowledge is expanding at an
exponential rate with the total knowledge in the world doubling every 2l/z years and
with the time period tore-double shortening. Researched and developed knowledge
is applied as new technology.

Whether we. like it or not, the mining industry competes internationally and

companies which can successfully implement relevant new technology will have a

competitive advarttage.

The responsibility for the implementation of new u~~hnology.rests squ«u'ely on the

shoulders of the mining industry itself.
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3.4. A..L1f.'j{Qf·Mal1~~
The lack of'managevpent sIdINs 'particulali~y~isconcerting~since s,ttidies:have shown
that 85% of producf~vity 'improvement is. rela~~ to manageme\tlt-=,,'!'~~is because

i., il' '_ ,. ': . ,- ,
1/

rmmagement's rest1>nsibility is tp. energetically allocate the production resourc~ ,
availa,ble.in the 1\8anisation as profitably and productively as possibl~P)'

. 'I' .' \1 ,',
" I), , , .~, ' i)
. "<J \' ,_} ,

Our industrY bas \~ecome large, but not great, and unless a new course i~embarked
up6n, Qufindustty 'will gradually be overtaken.

"I

One of the n\ost stcildng features of the national culture of low producuvitygrowth
developed, is thefbcus on sholt term benefits. The mining industry within S~A:'

, ):

~ j ",

largely I believe due to our inheriting the same attitude as the colonial powers who

centrclled these assets for years, and. due to the apartheid' system, has focused on
',)nruumisint short term .gains and has totally neglected the long term weP being of
the ineustry.

)-,

"

~ustaint'.dprcductivity improvement mustoe seen as a long tet~nstrategy, with long
term benefits. Effort and resources invested may take years to gettninate and
produce fruit. A fundamental ch~nge in outlook by the mining industry wiU'be
required if the productivity culture is to be changed for the better.

9,.
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4. ~.e;gQYEPB.Qlulcrm
I do not believe thatthe mil1.ingindnstry has 'just sat backli.and donlt nothitlg to
improve productivity in thft last couple of years. We have become more and mote
acutely. aware of out overall poor productivity performance compared t() the re~t of
the world. ""Ie have trained people; tried to improve skills{ improve edtlcation~
promoted productivity eoncepts, introduced new techn()lo~'Y and trained. our
management ..

All the above efforts have been .good, but the question must be. asked. "how effective
have they been?". III the WOIrds of Peter Drucker, I'Witbout productivity
objedives a busille5Sdoes net have amrydirection.. Without productivity
measurement it does not have Mntroill.

This brings us to two keywords in improving productivity.

4.1. EroQuctivity.{Jbj!lctives
Objectives are what keeps us focused, or gives us directioll, and a vision of where
we are going. Objectives must be simpler easy to understand and taken down to
the lowest levels.

Objectives must be translated into a clear action plan or strategy of how to i1.chi~"e
the objective.

In most attempts to improve produ¢tivity We have either not had objectives, or
ob] .ves have been inadequate. An objective. of a reduction in labour or working
r.osts by 5% per annum in real ten ..S is of no USeif an action plan does not spell out
how the objective will be achieved.
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One cfthemafnreasons Why management has falledto set objectives and draw up
action pla1ls is due to a lack of understanding of productivity issues, or an inability
to measure productivity effectively.

4.2. PmdUGtivit}!Measurement
Measurement gives management control of progress towards achieving. the
objectives. !t is therefore obvious that ineffective measurement gives management
no .control over productivity improvement. Without control, even wen meant
productivity Improvement measures quickly run out of steam) as benefits cannot be
quantified.

4.3. ProduQtivity Impr.pwment S~
A sustained long term improvement in productivity can best be achieved by

developing along term strategy based on clear objectives related to all fa,ctOf$
naving an influence on productivity. Effective productivity measurement is a pre-
requisite in setting these objectives and controlling progress.

4.3.1. ~ InvolYement
Increased worker invclvement.has become a reality. Workers, often through
employee organfzaticn and unions are increasingly making more demands on
employers relating to wages, conditions of employment and safety, Employers are
being subjected to further pressure to assume a greater social responsibility in
improving the standard of living of employees and the community at large.

To..date management has been on the receiving end, giving in to demands but

without securing productivity gains in return. The focusofall negotiations must be
on productivity improvement, with an understanding that benefits will be shared by
both parties. A good relationship of mutual trust must be developed between
workers and management. 'The achievement pf this objective will only be possible

if prOductivity concepts are understood by all, and if acceptable Means of measuring
productivity can be agreed to. Under these circumstances increased worker
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ihvolvement will be most positive and desirable. A trend has become evident in
the mining industry of late where profit sharing. bonus structures are being
negotiated. This. may lead to worker$ receiving completely the wrong signals as
they have no control Qvet the prices of the inputs and products. It Is therefore quite
feasible that workers could receive increased bonus payments based on increasing
'product prices whilst real productivity is declining or viceve:rsa.

The question which. must be answered is quite. simply, "does the transfer of wealth
from shareholders to workers result in an increase in productivity, lfit doelh then
me measures envisaged. may be economically jUstified.

4.3.2. ~

'The successful implementation of new technology. wUl require vastly more
resources than committed previously. Relevant-new teChnology mustbe
identified, and successfully implemented.

Once again, the question which must be asked and answered 1$.the same as above,
in other words wiil the resultant increase in pr.oductivity justify the increased
expenditure. It is obvious that this question can only be answered if productivity
changes as a result of the new technology can be effectively measured,

,
The successful implementation of a long term productivity improvement strategy
rests largely with management, and the management skills and te~hniques
employed.
The successful management of worker involvement and the implementation of new
technology will require a cleat understanding of productivity concepts, and the
development or new skills.
New demands will be made on traditional organi$ational structures and on training

and educational standards.
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Effective productivity measurement must m~sure produ.ctivitY s it relates to profits,
~,sbusiness focuses onprofitS,. The'contr,i,butions to profits: from ptoducthtity "

improvements must be measured, if the questions raised iQ. the previous section are to
be answered. iI

The whole'picture must' be looked at. By focusing on partial measureS "such'as labour
inp'Uts<;:Il'l1y'," we lose sight or the overall operation, notreaIising that ax:hange to one
input can affect other inputs as well.

Many well meaning pxodu<,;tivityimprovement drives have been launched focusing
, ' -' \

only on omrinput, SUGh as labour/rot t Jabour/t produc~d' etc. Inevitably the total
picture in terms of change in profits are hot tracked, and whilst certain success is
achieved in one area, the operation may regress in others. Unless the contril:mtion of
all inputS ate assess~t1~_theefforts may be in vain, merely taking the org'3,nisation in .
circles with no real proftUctivity gains being made in the Ieng term.
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6. :nreoay OE DEIERMJNImC PRoPUCtiVITY ACCQll~ITINQ

The theory developed by B J van Loggerenberg will be briefly covered below.

Productivity is defined asthe rate of Product Quantity over Resource Quantity.
Productivity between two periods·l1as improved if the rate between the period$ has
improved and vice versa. It must be remembered that Ptoductivity measurement
qlwa.ys compares results from one period with. another. In. terms of the theOry these
are defined as the old and new periods.

In reality jtl~ not only q.. tities which change between periods, but prices as well.
This could be prices of inputs or products between the periods. Price. Recovery is
defined as the ratio of the product price over the resource price.

The relationship between Productivity and Profits can be. intuitively understood, and
it stands to reason that if.th~ rate of Produc; Quantity over Resource Quantity is
improved, that this will contribute. positively to Profits. Similarly if the Price
Recovery component has Improverlt this. will also have a positive contribution to
productivity.

the link between Productivity Profits, and Price Recovery is simple, with changes in
Profits between two periods being the sum of changes in Productivity (qnantities) and
changes in Price Recovery (prices).
:..Profit change::::: .Productivity Variance + Price Recovery Variance,
For each resource used in producing a product the contribution to the overall change
in Profit can be calculated and likewise, the contribution to this Profit change from
the Productivity and Price Recovery variances. Theterm variance is defined as the
deviation from a fixed linear relationship based on the old period Profits and

Revenues.
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6.1. Calct(iaKonofPmtfui;;ti¥il}! Ymianc~s~gndPti~rlinee"

For each resource, there e,dst~ a newand old price (Po and Po) and likewise a new

3J1d·vld quantity (Qn an&'Qo). Diagrammatically, the theory may be 'pr~sented a~
shown inFigure 6.1.

, • 'JJ

Calculation of the productivity variance
y ,new:== ~Qnp .. QnJPn. .

".';".••~!
where Qnrd- Qo (1+ delta Q old (U) ).
and delta 1J:old (0) ::; change in product. qlIantity index.

1: "
" ", 'j

== Qull.::...QjfU2 where ,Quo::,:; new product quantity •
Ql:to::

and Qup :'= old product quantityl,-I the case of a single product,
;i
J:

Calcnlatton 'pf the price recovery variance. '
R long == Q\~p(Pnr _'Pn).

. where Pur :::i: Po (1+ delta Pnew (IJ) )"
and delta Pnew (U) := change in price index for products.

- E..~ where Pun = new pmduct price
Puo

and 1'uo = old product price in the case of a single product.

The application of the theory is best illustrated by the'worked e~arnple based ort
results from an operating mine.
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7. nESCRtpTION OF :mEMIl\tB
The mine selected is a single product producer, hut nevertheless includes all the
important operations associated with mining.

The mmeis located In the Western Transvaal,and an industrial mineral is mined.
An otebody is developed along· strike within the alumina. rich ·shale band at·the
base of a banded ironstone ridge in the foothills of a mountain range.

AnglovaalJook over tne ownership and management of the mine a few years ago.
Ore is exposed in a number of pits by stripping the topsoil, loading off the
weathered overburden to a waste dump. The ore is shake blasted depending on
how <iift1cult itis to 10ad and loaded with 35m! shovels and transported to the

plant by means of 35t dump trucks. Access to the pits is obtained by a series of
ramps.

Ore is crushed, screened and separated in a heavy medium under the addition of
ferro· silicon. The material is then. dried in an oil furnace, and the product cleaned
by a,.magnetic separation process.

180000 tpm is treated and approximately 9000 tpm of product is produced. The
product is transported to the tail siding by truck and railed to Richards Bay for
export or despatched to the domestic market. Marketing trends over the last few
years show an increasing production being sold on the export market.

In order to apply the theory to the actual results of operations, it is necessary to

model the overall operation by breaking it down into smaller operations. .'fhe
output from one operation then becomes the input to the next, and the productivity

variance and price recovery variance for each offhese operations can be
calculated. The level to which the overall operation should be broken up depends

as to what detailed information is available and the desired results.
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8. DESCI\lPWN QE,.THE MODEL

8.1. purppse oftbe Model
1n ord{i.!:.~.apply the theory and calculate the contributions to ¢harige~ in pro!}t
from the Productivity and PJdce Recovecy Varianp,.~·.•it is necessary tQ model th,~
business.into. at least one operation ..Where input quantities are .tr<ii'lsformedinto
some form of output quantities ..~ In the simplest form, for a mining operation, ~lt
theinputs.in terms of labour, stores, electricity, water etc. are input into one
operation, with the output being tons of final product. In most mines, it is
possiple to clearly break down the business into a number of intermediate
operations i.e ..ore ft~m the mining operation is passed on to the 'plant op~ration
wh,ich in turn produces au output which may be the final product. The theOry
accommodates the calculation of Productivity and Price Recovery variances for
each of these intermediate operations. the contributions to changes in Profit for
the total business is therefore the SUm or contributions tot all the intermediate
operations.

In theory there is no limit to the number of intermediate operations ('1 the level to
which one wants to apply the theory in terms oftracking input quantities, and the
contribution to Profits from the last nut and bolt used is possible. In practice, the
modelling of the business into operations. depends on what the purpose is of the
Productivity measurement exercise, and secondly by what information is available.
The purpose may vary from broadly tracking the business as a whole, to a very
detailed level tracking ofeach resource such as is being implemented by
SAMANCOR. In general the availability of information should not present a
problem, and is already available from the existing accounting systems. He-wever,
it is important to ensure a certain level of accuracy, or else results calculated lllay

be questionable - a good example are discrepancies between survey, hoisted and.

plant tonnages.

8.2. ~ntofjbii Model
Broadly speaking, the most appropriate model is determined firstly by what

objectives have been set for the productivity measurement exercise, in terms of
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what is to be measured, and secondly by whalinfc'tmatiofl.is available. Time
and effort inve$teQinto this phase, will be well rewarded. and hopef~llyavoid
later disappointment~.. Intl'fe.foUoWing examples, a numher of models developed
within th~industry have been .exatnined and discussed ..

During- 1989 Bscorn commencea.reporting in their Annual Report for the first time
the impacts of productivity improvements achieved during the year in tnl;ir stitrA
objective oruecoming a top utllity internationally. (4)
To ettable thls to be done, ••a ProductIvity Accounting· func).:-:>nWaS set up, The
.fmajor objectives were firstly to measure, interpret and. report on p.erfor,mance half
yearly to the Board, and secondly to facilitate and sU!''Pf)rt the development of
productivity performance measures within the organisation at Group and Business
Unit level.

The following general policies were adopted,
(1) Where outputs and inputs were readily definable and easily quantifiable in

physlcalterrns, the Total Productivity Measurement (TPM) method of
determining productivity performance was used. The method determines a
change in performance as a change in the relationship between total output
quantity and total input quantity for two given periods of time. Both
revenue and cost are broken down into a quantity element and a price
element.

(2) In most of the service related functions where outputs are qualitative as well
as quantitative, and tend tobe more of a subjective nature, the Objective
Matrix metaod was adopted.

Two types ofTPM models were developed:
The Profit Model explains the changes in profit between two time periods in
terms of what is attributable to a change in productivity and what is caused
by a change in price recovery. The Cost Model explains the increase Or

decrease in total resource costs between two given time periods in terms ·of

changes in productivity, resource prices and output volume. JBothmodels

use the same data.
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Althotlgh at the time ofpubllshing, the author stat~ that productivity

m~.surement hatlonly been going. for a short period of time, it appeared as ,;
tho~gh .there were major benefits. to ESCOID.

_ In the mining industry Prod,uctivity Accounting.is b~ing implernent€if ~tVfull"
Reefs where it is known as Dynamic Productivity AWUysis (DPA), by 18001: I

where the equivalent is called HUTOST according to Workman - Da"vieS (5). '

The Chamber of Mines also publishes a gold mining productivity W9nitor-in

itlregulal'newslf':~tet which t;vas ,4i?velopea by van LoggetenQerg~.i!, ,-.".>,::'.-',,', ' ._'c ,',<,:

In 1987, van ,Loggerenberg and Workman Davies (6) developed a DPAC

model for a m,ajormining group based on the best tbeory at the time. Tl.1~'

model showed twelve intermediate operations and on final operation as

follows:

\,(See over).
'..\
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j
Two fre~lt nt and important questions have however been answered of late in the
Chamber of Mines Productivity Monitor, wd by further work done byWorkman -

Davies (7). The first has. to do with the identiflcation and separation of the
influence of changes in the gold grade, .and the second witb the changing stare of
the surface stockpile and its contribution to productivity atd profits.

The Prcd.uctivity Monitor model has four identified operations in order of
sequence, namely Mining, Ore, Stockpile and Grade. These four taken together
constitute the toml. mine. The mining operation is considered further in terms of
five classificatioh~ :>r resources: Skilled labo~~r',othet labour, power" stores and
om\. ;'costs,



l' t mirlOO
C=·_;::;:=:. ~==_:::;:;"-"'=M==i ~. ===-#=:::::::d::=::;Vit~=]

~~:a:r:•.•.••:i:tJ
Power
Stores __ -_..-.,, _ __.!J

Other costs

All analYll;~ "'~results published in the Cbantb~r of Mines Pr()ducth'~ty Monito!'
high' IS tl~ei•.lpm:tance vf monitoring t!'.~changes in profits due to changes in grade
and· stoclq. .,;movements, as the chang~ in profits due to both these operations is

numerically t:ge.

It is therefore essential that if the total mine pictUre is to be monitored, that these

opm-auons be iMluded, and that d e imp()I'ta!lce is attacliJ~ to the accurate

measurement and management of these two operations.

S.3. 0esJ1~
'the overallo~~ati()n has been split inti!) 3 broad~p ra~ely Produ~£ionll

:~roductStockpile and $ales~ S~ Fi~~ 8.1.
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A number or ope-rations are performed from the mining· of the ore to the final sale
of the procl\1¢t. .•.These are mIning, ore> grade, pl®t, product stockpile, cost of
s.ales.and revenue.

8.2.1. Mining
Allthe Inputs forthe t,'!ntiremine have be¢n included at this point, except for cost
of sales (cost incurred itt selling tM product), into the tons of ore actually. mined.
This is due to a detailed breakdown of costs not.being available fot ~ch operation.
The producttvity and price recoverycO!ltributi()ns of each of these inpllts has been
calculated.

8.2.2. Om
The: ore operation takes aCC.Qunt of the difference between tons of ore mined and
the tons of ore to the plant. The same cost is carried through, and therefore a
productivity gain 01' loss is calculated depending on whether tons are gained or lost
i.e. if more tons report to the plant than are mined, then this is a positive
productivity contribution.

8.2.3. ~
Grade takes into account the difference between head grade of tons reporting to the
plant between the two periods. An improvement in grade will be a positive
productivity contribution.

8.2.4. ~
The plant operation calculates the productivity conttibutiol1 of the ,plant in terms of
recoveries. Once again, an improvement in recoveries is a positive proouetivity
contribution. The same costs ate camed through.
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8.2.5. frpQlIct StQ~

'rile nature of the operation results in the product stookpile f1uctuating

trenlendously, as not aU tons are sold in the period produced. Tons produceda;
the cost of production are brought into this operation, and. onl,y' the. tons sold
transferred to the next operation at the unit cost of prod uctlon. The PI'Jductivity
contribution is calculated for Pwduct Stockpile, being positive if. more tons. are
SQld off the stockpile than produced during the period.

l;t2.6. Cost QfS.aWs
In .this operation the total costs incurred in selling til) product are broughh" the

model. .The input into' this operation is sales tons at the unit cost of prOduction,
whilst the O\ltptlt is tons for sales itt th~ unit cost of the cost. of pro~\I"ti{m WInsthe
cost of sales. Since the'tonnage iSl111chanf,cct, only ...price r~cQvc.t'yr~rrn i4
calculated, monitoring th~ chsitge to profit iue to change in the cost of sales.

8.2,7. ~Il

The inptit to this opuration is tons for sales at the cost of product plus t!,e f'(}stoi
sales, and the output is tons sold at the uni; revenue received. Since the same
tonnage is carried through, only a price recovery term is calculated 111011itoringthe
cbMge to profits d"H~.tochanges in revenue.

The input data for the model has been obtained from the I11cmthly results of
operations for the operating mine. Changes in quarters have been monitored!
starting with quarter 1 in 1991 and extending to 'quarter 2 in 1994, in all a total of
14 quarters for which data was available, Actual quantities and prices were used
for labour inputs, .wlrilst a price index, the ppr.~ Mitring and Quarrying plus
electricity and gas has been used as a substitute price for all other inputs.

As mentioned, the duration between periods selected is 3 months. This dnraiion
should be determined with the overall objectives in mind. III this case itwas felt
that a monthly period would generate too much data, and likewise a 1 year period

too few data to detect trends.



9. ImmlL1'S Ot MQDEL

Tft(=';.model from the; results of operations ror Quarter 111994 and Quarter 211994 .in back
of Appendix 1will be discussed as an example.

On page 1 oIth!))modeI~ aUinput data for the .1:WQ quarters has been summarised for the
different operations. the output quantities and prices from. the one operation becomes
th~ .input quantities and prices for the next operation. From the bottom of p~ge1, the
change in worldfig profits between the two periods is ..:R,2.764miIlion (&0.266 ..

R3.03 million), This change in profit can be explain~d as follows:

9.1. Mining
On page·2 the .cotHritiutiorl for each resource in terms. of Productivity ·and .Pt'ice Recovery
has been calCUlated. Usitlg labour officials as an example. we see that the Productivity
VarlallC~ is R159 370 and the Price Recovery Variance R520. The contribution to the
thange in profits from this resource is therefore the sum of these or.RlS9 890.

9.2 .Qr~

On page 3 a zero productivity gain is calculated for Ore, as tons sent to the plant
matched tons mined during the period.

9.3 ~

The decrease in grade between the two periods is reflected in a Productivity IJ$s of ..
R327 330. This operation does not contribute to Profits, as the loss is offset by an equal
Price Recovery component.

9.4 .e.lru1t
The increase in recovery between the periods is reflected in a Productivity gain of
It712 890 for this operation. As above, this operation has no effect on.profits.

9.S f.trulug ..S19JtkEill.~
Product stockpile productivity reduced profits by lU,278 million due to more tons being
added to the stockpile.
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//9.6 "Cost of Sales /

l'ric.e recovery on cost of sales is ..R761510 dueto an increasi1jg cost Qf $ales..

"

9.7 £§'l.~~ F '
fi'

Price :Recovery on reve ~ewas ".R8S4 1~ji')due to falling pii;oductrevenues.
, "

.t

9.8 Sour~es ofA9justed (;hllngMin:W:orkin~¢1it

On pag~ 4 the tecouciUation for the' total mine is shown, and bas been cross checfced
,.'-.,

.by a 'lecond method,

The change in Profit of ..R.2 7>54000' cf\u now be s~en to be made up of a n~gative
c ,\

Profit contribution of ..Rl 284 880 from the Stoclcpile operation and ,anegative
, Pront 6f ~Rl 419120 from the Revenue Operation. From the table, it can be seen,
that:

"", '

Change in Profit == Productivity Variance +Price Recovery +Old Margin yariance."
~he Old Margin Variance is the change in profit that \',ull, oGcurir the-old relationship
ofProdqctivity and J?rice Recovery is mailJtaineq as a constant Le.. a target figure ir' --
the old relatiotlshiplsto be maintained. -It canb~ calculated as follows:
Old Margin Variance= Old Profit X % Change in Revenue.
As a second check, the change in Profit can be calculated as follows:
i:Change in Profit::t;; r,New Profit - -LOId Profit
Where Old Profit= Old Revenue - Old Costs and
where New Profit =:New Revenue ~New Costs for each operation.
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10. ANAt.YSI~LQELQNOXmill T;e:swS
The productivity and price recovery contributions have been calculated for each.
operation between quarters, allowing for an accurate contribution to the profit$ for
~.ach r¢l.iource. By comparing successive quarters, changes in the productivity
contributions for the resources can be tracked. This informatlon will assist
management in concentrating on the most important resources, and identify
negative trends for closer scrutiny.

Not only have the productivity and price recovery contributions been calculated for
ea,ch·resoutce, but in this case and due. to-the way the model has been constructed,
this informafion is also available for each operation.

Long term trends have been analyzed by plotting graphs of the productivity and
price recovery contributions for successive changes in periods from 1991 to 1994.
The graphs reflect RaM values plotted which is really current Rands in the quarters
in which it is spent and have not been adjusted ror inflation, and therefore the Rand
values should not be directly compared. However, the long term trends are valid.

From the trend analysis, clear strategies can be developed for a long term sustained
productivity improvement. Objectives can.be set, clear action plans established,
and most important of all, a clear measurement of results achieved has been
established.

10. L ~lUtofits, Producti'li~ruld Prict}RePQyery
This graph has been plotted in Figure 10.1. Profits have been generally positive,

and ale largely influenced by large stockpile productivity movements as sales
tonnages swing between. periods. A far clearer trend analysis can be made from the
cumulative graph in Figure 10.2.
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The graph showsoverall cumulatlve prt~fits steadily increasing, with the occasional
negative result.
The cumulative profit gain for the 13 quarters is some Rl1 millio}'\.
What is of concern , is a flattening off ofthe curve for the last four quarters, in
which the operation appears to be '~holdingits own", The individual operations
will be analysed in an attempt to explain this phenomenon.

Thispront increase is largely due to a sustained increase in productivity of some
R16 million for the 13.quarters with once again, a poor contribution in the last 4
quarters. The contribution from the price recovery component Seems reasonably
constant for the period, hilt does cumulatively show a decrease. ofsome R2 million .
. The cumulative profits axe therefore accountable to the gain In productivity for the
13 quarters.

10.2. ProQm;tio]1Operations
The production operations are mining, ore} grade, and plant. In Figure 10.3. the
productivity contributions have been cumulated for these operations during the last
13 quarters.

Mining productivity contributions seem to be showing a slight negative trend. This
maywell be due to the increased dift1culty of the operation as more waste tons are
being moved, and more blasting of the ore may be required. These aspects. need to
be investigated further,

Ore productivity is not very significant, as the contribution in value terms is.small.

Grade productivity shows a dramatic in.provel11ent during the period, reflecting
generally higher grades. The net contribution from grade productivity is some. R5S
million. However, an interesting trend. is observed in that a definite inverse
relatiot'1311ipseems to exist between the grade productivity curve and the plant
productivity curve reflecting yields. When grade productivity improves) plant
productivity declines and vice versa. The net contribution from plant productivity
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productivity declines and vice versa. The netcontrihuuon from plant productivity
is a negative R,4 million. In Figur~ 10.4. a.graph bas been plotted of actual grades
and yields for the quarters. The same trend is noted, but is ngt nearly as evident.

Assuming that all things remain equal, it.may be·said thatthe operation haspursu~
, '.

a policy of mining from higher grade areas, without obtaining .the profit benefits due
to adec1ining yield at higher grad~s.

The magnitude of the contribution from these two operations is the largest single
most contributing factor to profits. and focus attention on the importal1ce of grade
and recoveries.

10.3. Contrlbl1tiQns..~sQurces to Mining Productivity
The contributions of all the inputs for the quarters has been plotted in Figures 10.5.
and 10.6. Skilled and category labour productivity contributions have remained
static with little change. The nature of the operation is therefore One in which direct

labour costs and prOductivity can make a limited contribution. Stores productivity
contribution seems to be showing a negative trend, and is probably the reason for the
overall negative trend of the mining operation as a whole.

The productivity contribution from "other" and head office charges shows a negative
contribution.

1004. ~ dyity Of prod\iQt Stockpj]~

The produotivity 'contributlon of the product Stockpile operation has been plotted in
Figure 10.7. Two things are noticeable, firstly the magnitude. of the swings
between quarters due to the nature of the operation, and secondly the cumulative
trend should be zero unless the stockpile progressively shrinks or grows. The
cumulative productivity contribution is a negative R4·million for the 13 quarters,

and is explained in that progressively stockpile ~onnageshave been growing due to

u ffl{iult marketing conditions.
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10.5. r;.,ostof Sa~~eyeU1Je
The prlce recovery contributions for cost of sales and revenue and the total price
recoveryforthe operation have been plotted 1lrFigure 10,8. The. total price
. re~overy for the 3Jh year period has shown a negative contribution of some

R2 million, Whilst the price recovery contribution from revenue shows a small
increase of RO.s million. The price recovery contribution from cost of sales has
remained constant. The contribution from revenue seems to be rising steadily in the

last four quarters, after showing a cumulative negative trend. In Figure 10.9 the
revenue/t sold and cost of sales/t sold has been plotted. The revenue trend l'ftleets

difficult trading conditions, with a slight recovery in tlielast quarters. Cost of :m!I;S

is showing. an ir1Creasinglyupward .trend due to increased effotts towards ~xpcrting

more product on the international market.

10.6. ~umtUaQ!OfAnaly~js
The mine has contintred to operate l11al<ing a cumulative ptofit of some Rll million
over 13 successive quarters or 3i/\t years. This is some RO.9 million per quattp!'.
or some 12% of net expenditure,

During the last few quarters, profits have been under pressure.

Theprotlt has been made up ofa positive prodlJ(~tivItyconttihution of some
R16 million whilst the price recovery over all the quarters has been cllnmlatively
negative at some R2 m1llibll. An old margin variance of negative R~.million tan be
cair:-uiated as change in profit ;r:; productivity vadanlie + price. recovery + old
margin variance.

:Prod1.lctivitycontributiol1S from the operation for the 31/:t year period may be
summed up as follows:

(1) The miniz1g operation, which in this model represents all the opt.:ration inputs,
is showing a slightly negative trend. This negative trend is Jatgely due to the
inputs of. stores, "other" and head office charges in that order of priority.

Contributions from the other inputs, including labour are static.
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(2) T're contribution frdm ore is small and insignifil~ant.

(3) The mine has been mining from higher grade areas, and the net
curnulative contribution f,rom grade productivity is some R5.5 million.

(4) Unfortunately the incteas~ in gl'aqe has not been matched by an adequate
i· .._

performance in .recOvetleis, 'The increasecLgl'ade resulted in lower
recoveries witb contdhutfonsfrom recoveries being a negative R4
million. A possible explination is that the opel'll.tion produced higher
grade products in an attempt to make its prodl.lct.1110re marketable in
difficult operating condhl~1ns.

(5) The productivIty ccntrlbudon oNhe product stockpile shows a

cmriulatively negative .conrrlbution of R4 million due to progressively
larger stockpiles as a result of negative market sentiments and an over-
supply of product.

The neg~the price recovery of some R2 million for the entire operation
forthe 3'/~years, is c(,ntributed to by the following operations:

(1) A negative price recovery of RO.5 utillion un revenue. 'This reflects the
difficult trading conditi.ons during the period. Howeverthere seems to
be light at the end of the tunnel, with an increase in price recovery on
revenue. in the last 3 quarters, suggesting that a new phase of the
economic cycle is being entered into.

(2) The price recovery on COSit of sales is cUl11ulatively static for the period,
and this, des!)ite increased efforts to market surplus product
Internationally,

A negative old margin variance of R3 million means that the old
relationship of Productivity and Price Recovery could not be maintained

',\

as a constant. The target figure of tIle old relationship could therefote
not be imlintained.
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11. ~QY EOR PRQO:tlC'YIYITYIMPISQ'lEMlSNT
11.1. Selection pfMQ,lslt·

'Whilst the mode): and analysts of tret1cls.has revealed valuable insights with regard to
the operation, alid has allowed us to be able to prioritise operations in terms. of their
influence. OJ) productivitYt cettain· shortcomings are evident. The model does ·Vlot
give enough clarity and more detail is required if issues are to he seriously

addressed. The following changes are proposed:

(1) 1'he operation of ore should be dropped as it has been found to be

inSignificant.
(2) All resources used should be allocated into. the individual operations Le,

skilled labour, unsk', l,~d labour! spares etc. Overheads should liI<ewise
be allocated into these operations. This will allew the productivity
contributions .and price recovery contributlons. to'.profits to be calculated
for es ~h resource, used ina particular operation.

(3) Consideration should be given to the iI)01\1$1011 of capital expenditure into

the model.

11.2. prioritY Qpetatirul

The priority Operations 11\terms of improving profits are grade and plat\-t. A high
level of technical work is currently being qOl1e in terms of commissioning a
computerised geological modelling and geostats system, Funhe(problems

identified within the plant are v,,,,I<Fl'lwmecer cO.lweyor'instrtauentatioh, which are
being upgraded. The accurate measurement oftannageis vital to calculating
meaningful contriO'i.ltiol1sto profits,

The mine is aware of the poor correlation between head grade and plant recoveries, .but
cannot as yet explain the pl1enornCllon. Outside help is being sought in trying to reach
an explanation. This wotk~hould be persued as a matter of urgency due tojhe
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large influence on bottom line profits. The level of technical staffing covering these

operations should be reviewed a9d increased if necessary.

, 11.3. !nvQlvemelltof,WorI~QrQ~
"

The model, onc~ modified, presents the ideal tool for involving management and the
I ~ --

workforce in improving productivity at the mine. Management and workers should
be trained In understanding productivity concepts and the model,

Results should be made available monthly for a11departments, and consideration

should begiven to drawing up departmentafaction plans arid 'bbjectives. Bonus
paymetits should be linked to results achiev~~

The model should similarly be usedfol' budgeting purposes, which will allow a.fl

analysis to be made Gf'what the mine is relying on f6 achieve future profits Le,
productivity or price recovery gains,

11.4.~
The model can be used as a very effective strategic planning tool allowing for trends
and cycles to be analysed, and the correct strategies to be a\.1opted in respOlise.
Similarly) the model should be used as a tool for analysing the result that changes
have on the opera~~onand should be used to justify.such changes. As an example,
if the upgrade of plant weightometers and the lab would result in a closer correlation
between grade and recoveries, this additional expenditure CGu1d be e~~i1yjustified.

The model, ::lOUparts of the model can be 'use(lin benchmarldng the ol)eration
against similar types ofoperatioQ!; inteMatiomUly l.e, mining costs and trends against
other opetl'pits, plant recoveries etc.



"

12.

o c

32

.Q.ONCLtJSION
.0' ~ ,

As ean be s~n from the example, deterministic productivicy' accounting meets ,the

l>equirementS:J)fa measuring system as set, and is a' most effective tool in
imIJlementing.a.. strategy for a19na:ter:m improvement in productivity.

insights are gained into the operation which are obs-cured in the standard c

,.' .~ ." '. ~
accounting reporting sy;:~(;;m,although the same inl?ut dara is usedh~~~~~9

L "__-"~')

eliminates additional work.' "

j;

However~as;with all tbings~"what you getout is what you put in" ,"ami this is
certainly true oi'Productivity measurement. The theory can be app1iedto tracking

the last nut and bolt used as a resource, but obviously moreeffott is required.
Ii

Tllr levefto which an organisation chooses to implement the theory depends on
tbe\comrnitment a,ndemotivation of senior managenreot, as pro~uctivity

measurement by definition is merely a tool to be used and can in itself not

improve productivity.
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!..abour ..G\'fllliaic
Clrtp=Clo{ 1+t:lI)IroQold( U))
Pnr=Pii(1+dettl;lPn~\w(U»)
Yr.~w=(Qnp-Qn)F'n
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0I1p=00('1 +<la!i;aOOld(U»
Pnr.;pq(1 +d~ItaPMW(U))
YnSW=(Onp.QI1)Pn
Rlong=Onp(Pnr-Pn)

!:IQcn-!ell.y
01"11'=0.0(1+dettaQold(U»)
Pnr:=Po{1 +deIIaPnt;lw(U»
Vnaw=(Qnp-Qn)Ph
RIQrtg::Onp(Pnr.Pn)

Waier
01"11'=00(1 +doItaOald(U»
Pnr=Po(1 +deItaPnew{U»
Vno\r-(Qnp-.Qn)Pn
Rbng::Ql1p(Pnr-PI~)

©tlllJCji'
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0.18
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4S0499.Q7
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~.~
().~4

2469.76
0,00



d.QI~Q(jilti(U)"'(a!Ji'4..Qt&o;IQuo
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Vnow=(Qnp-Qn)PI'I
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Onp=Clo( 1+daItaQofd(U»
Pnr=P'O(1 +deltaPnew(l.I)
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Rlol'1~=Qnp(Pnr~Pn)
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Rlong=Qnp(Pnr-Pn)

Car;!
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0.24 639'1.18 24136.00 0.26

~cn(!;::tl~~t:1(U~{Qo.n~llo)/Qlll))

!!i1tllS!o~'i:;!fW«IlJ)F(~~.$Iijtll)J~@

~@53~ <it,'J ~JtO
fln.p~q~(1~:!ttlQ(}!~(U»
yl,~!>ct1~l~PVlOVJ{U»
Yn$MAQllpoqn)Pi'I
rtlmtglllQniP(p:~pn)

3o:tOO.$3
O.2€)

2111.4$
(}.(l0



0.26

o.~ I 10949.18 24136.00

0.24 6391.18 24136.00

.!\lo lQo IPoI 8492.67 19651.00I 0.45

SnlesTOns I 4808.67 19651.00I
.d0ItelQolll1(U)c(Qun~l,Io)1 ll.!l()

clelwPWjillw(UI"'I(PIAi'hPI.iO)/PUO.

IU3

0.05

Sai()lsTQitB
Clnp=Clo(1 +dar ....~old(U»)
Pttr-PQ(1 +uQItaPnaW(U»
YI'\GVr-(Clnp..C!n)prl
Rlol'lg=Onp(Pnr·Pn)

24136.()O
0.26
0.00

.191.eO

ITons Sold 10572.001 19651.00I 0,54 12880,00 24136.00 0.53.

L..lfI~fi'~t!.....tn__ ....fT.....o_nS_.f_or_S_a_I(;i_$ .-J.. __S4_·~2 ••6711S1651.00 I 0.43 10949.18 24136.00 . 0.45

d(lIKat'loid(I..l)~(QUI1l.Quo)/Ql,le

~eltlPilaw(U)"'(PlJra~Pl.!o)/PU()

Sales Tol'lo
Qnp=Qo(1+cisltaQold(ll)
Pnr=PQ(1 +d13t1:3Pn*,"N(U»
Ynew=(onp..on)Pn
F{long:::Otlp(Pnr-Pn)

24136.00
0.43
0.00

..so2.45



I



dolt!.'lQQld(U)d(ClUJi'I.ouo)/QUQ 0.'12

dal~Pne)w(U)i::I(Pun·PlJo)/PIJ.J 0.02

Labour ..OfficialS
Clnp=Cle«1+dalt;1QQld(U»
Pro 'l::Po(1+dolt;1Pnc.w(U»
Y"~w=(QnpoOn)Pn
Rlong=QOP(Pl'1r-Pn)

67.44
17.39

162.39
12.21

UbclUr ..Cat 1·:1
Onp:::Qo{1 +t\aItllQold(U))
Prtr=PO( 1+doltapnew(U»
VIlew=(QI'\;>-Qn)Pn
Rll(lng:",Onp(flnr.Pn)

360.79
Ul4

218.01
"212.54

Storos
C\np=Qo(1 +daltaQQld(U»
Pnr":PQ(1·~d[ilItl;lPMW(U»
Ynavr-(OnpoOn)Pn
Rlol1s;::Qnp(Pnr ..Pn)

28.86
121.13
608.61
-4.71

C<llli'.'\t
Onp=00(1 +detmOold(U»
Pn1'=Po(1+delta~new(U»
Vnwr-(OI1p.Qn)P"
RlonolllC\np(Pnr ,Pn)

EloctrlcltW
Qnp::Oo(1+deltaOold(U»
Pnr=Po(1 +dedtaPnaw(U»
Yn!3W=(Qnp-On)Pn
Rlohg=Qnp(Pnr·pn)

WotOI'
Qnp=Qo(1 +doltaQold(U)
Pnr=Po(1 +doltaPn~w(U»
YnG'N'=(Qnp.Qn)Pn
Rlong=Oflp(Pnr·Ph)

O€h~
Qnp=QIl( 1·l-dl'.llliaQolr.l(U»
Pnr=Po(1+dc~PnQW(U»
YnCiM'=(Qnp.Qn)Pn
Rlo7lg=Clnp(Pnr·Pn)

~Ol:l~ Offioo
Qnp=Qo(1~clwQotd(U»
Pnr-Po(1+dsItoPnOW(U)
YMw=(Qnp-Qn)Pn
Rlcng:::QI'!!)(Pnr",pn)

0.00
121.13

0.00
0.00

3.76
121.13
56.151
-O.az

1.95
121.13
36.45
-0.::12

6.26
121.i3
17.S$
·1.00

0.00
121.'13
..$92.00a.co

II -~-----,~------,------~-,

.P~.21
"

II

~

I '
I

J



Tons Oro ssa7.CO 339175.00 .0.02 . 6781.00 333239,00 0.02

5897.00 339115.00

Qolt&ltlold(U)=(QUI'i.;Quo)/Ctul)

l!IeltJ3Pnlaw(U):::(l'ull"PUti)/PUI)

OFtE
Ohp;o:QQ(1-w:i!O!t<10old(U»
Pnt=Po(1fda(taPnOW(U)}
Vrl~(Qnp-Qn)PIl
f.(!ol)g=Qnp(Pnr-Pn)

~.tl:t

0.17

,
333239.00

0.02
.280.08
~Bo.oS

0.02 6781.00 347596.00 0.02

0.23

0.02

Quarter 1/92
Vo 1)0 IPo

5sel'.Oo ·37053.S3

5887.C.'O 339175.00

cicaltaQolif(U)';(Olul'I.Quo)/Quo

tlQltsPIl'it:lW(Uli;\(Pun~Puo)/PUQ

~RADE
Qnp=Qo(1+daltaQQld(U»
Pr\~Po{1+doII<JP"cv.~U)}
YI'\Elw=(Qnp-QI'I)Pn
Rlong::Qrtp(Pl"lr-Pn)

..1).22

0.47

285382.10
0.03

-1:380;130
1380.80

0.16 6781,.00. 28991.79

0.02 I 6m1.00 $33239.00

'10 ClO Po
5887.00 2223200

IV" 'ln Pi'
Q.26 6781.00 20900.00

dl1iltrJPncaW(U)"'(PUiI\.Puo)IPuc

PLANT
Qnp=Qo(1-tdeItaQold(U)
Pnr=Po(1+t:1oIIaPn lW(U»
Yn!;lW=(Onp.Qn)Ph
Rbng:i::Qnp(Pnr.Pn)

..{MIG

0.23

t..11'!_.P_I.I_ts__ ITQnS Potential Prnduct

doltJQ¢)I~(U)t'J(Qul'i.QI.I(ji)/QUG

348:)3.33
0.19

1366.30
~136S.30

0.16 6781.00 26991.79

6391;18 24136.00

SS87.CO 22232.00

0.20 7943.1a 24482.00 O.3~

!n1il~ TIImSProt!um 0.26 6761.00 2OSOO.00 0.32 I~----~----------~--..~--~--~~.....--~------~--~~----~I
€QclIlr.)Q!Iil~~§(iI.D)Cllt;aiBuu4:'ll~I\'il}JcalI:il ~.01

. f

e~{t~t\~
Qn~Qct1Mc~boQ(l!tltU»
Pnr''::PQ(1~::l!~IPllOil':(IJ»
YUlQti'~(Qnp-QH)Pn
Rll:!ftg=QI'IP(pnr·pn)

~O.11
O.~::t

535.57
CWO

-1



6391.18 24136,00

d~liagoad(U)Cl(QlJil..Qt.!I')I/Ql.lo

delt&PI1OW(l.ljtl(Pun·PUo)/fiiUo

Stl!Ol:i 10i'lo
Clnp=Qo(i-+Ulllll:lOold(U)
Pnr.:Pu(1 +doIItlPnaW(U»)
VntlW=(Qnp.Qn)Pn
RI(lng~Ql"lp(Pnr-PI'l)

0.49

O.O'i

0.09

24482.00
0.29
0.00

..saa.3~

f:-. QUarter 4J~'i Quartet 1/92
Va Qo Po Vn Qn fin
12860.00 24136.00 0.53 13913.00 24482.00 0.57

10949.18 24136.00I_, O_.4_6.Jl· .... 1_2._0_86__.1_6...1,··_2._44_8_2~.O_Q...I,' __ O""".4__..J9

PrOduct 1"on$Sold

~w TOI"I$ fot Sales

doltaQJ(lld(U)"'(tlUfl.QUO)/OJ.tto

deltaPlllllw(U)=(PUI1.Puo)/PUo

Sl!lles TOilS
Onp=QtJ(1 +OI!lItaQofd(U)
Pnt:=fl(l(1 +deItnPnaw(U»
Ynsw=(Qnp.Cln)F'n
Rlol'lg=r:lnp(Pnr-Pn)

0.01

O.OS

24482.00
0.48
0.00

"25S.8S
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AALCULATIO~ OF eROOUCTI\I~T'fI eRicg RECOVERY CO~IR!~UTIO~S

M.lIDNE.

Inputs ·I,.l\lbour..Offipial$
Labour· Cat 1·7
Stores
Car 2
E!ectricity
Wat(:lt
Other
Head ':lffic!!.

I
I
(;;

l,~

I

..~

S781.00 0.021347596.00 8326.00 Q,QZ .548847.00

998.00 58.001 1'7.21 1063.00 $.00 16.11
S59.00 :m.OOt 2.43 51:10.00 ZTS;()l) 2.'12

2892.00 23.64, 121.30 448('.00. ~6.SS 1~1.20
0.00 0.001 121.30 COO tI: Ii'!) 121.20

4';)0.00 3.31J 121.30 11ftOO '~:.;n 1~1.20
200.00 1.65 121.30 2SS.CJO ;;;'3a i.2t.20
741.00 6.11 121.30 1255.00 10.~ 121.20
692.00 ].35 121.30 532.00 4.39 12.1.20

I

deltt.QC?ld(U)"'(QUI1..QUo)/QI.10 -4}.:U

(la!t:llF'tllilw(U)o:I(PUJI·Puo)/PlIo IUS

4Ibolll' ..Qffic;lals
Qnp=Qo(1+dsltaQcfd(U»
Pnr=PQ(HclaltaP!1Gw(Uj)
Y!'1It1w=(Onp-QrllPn
Rlcmg=Clnp(Pnr-Pn)

l..:'JIi:lour • Cat 1-7
Onp=Oc(1 +deltaOold(U»
Pnr;;:PQ(1+de!taPnew(U»
Yn~w=( Onp..On)Pn
Rlong=Qnp(Pnr·Pn)

stOI:'S$
Onl')=01)(1 +daItaQold(U»
Pnr=:Po(1+dall.aPnlffl(U)
Ynaw=(Onp..Qn)Pn
Rh)hg=Onp(Pnr~Pn)

Cat 2
Onp=Qc(1+dall.aQold(U»
Pnr-Pc(1 +deItaPnew(U»)
YneW=(Qnp..QIl)Pn
r:long=Qnp(Pnr·Pn)

I;!ectl'iclty
Qnp=c!o(1 +deltaOoIQ(U»
Pnr=Po(1 +deItaPnew(U»
Ynew=(Onp..Qn)PI'I
RII)no",Qnp(Pnr.Pn)

W;:lter
Qnp=Qc(1+deltlilQold(U»
Pnr;;:Po(1+delltlPnew(U})
Ynew={Qnp·Qn)Pn
Rlol'Ig=Qnp(Pnr-Pn)

Qilhc;U'
Qnp=Qo(1-tdaItaQolcl(U»
Pnr-Po(1 +deIIaPnc;w(U»
Yrtow=(QI'lp..On)PI1
R[ortg=Qnp(Pl'lr.Pn)

niolJill Offico
Qnp=Qo(1 +dell.aQo!d(U»
Pnr-Pf.l{1+deltrlPnl;w(U»
Yna\r-(Qnp-Cln)Pn
R~rlg=Qnp(Pnr"Pn)

45.10
21.1r

~$36.59
49,',01

210.73
3.83

-142.76
360.a8

'18.54
191.53

..2232.98
1303.90

0.00
191.53

0.00
0.00

2.56
191.53
193.79
1ao.35

1.28
191.53
-132.60
$0.17

4.15
191.53
-619.26
334.09

5.12
191.53
16UlS
402.11



~====~====~~==~==~============~=======~~=============*==~~~~~*.*.~~.==========P~A~G~~~.3~·=91
CAP.,t';ot ..ATION 01= PR,ODUCTI¥rrYI P~IC~ RECOVERV CONTBi@U'nONS. ~nNU!l;1ll I·

I
0.02

Prcclll.!ct Tons Ora 832etOO 57'.:3310.01) 0;01

Tons Mined 6326.00 548847.00

il (I~ltaCl()I<!'tJ)"'{QlJn.QuQ)/Qttrl'l

del~PI'l(;)w(U.)"'(Pf.ln-PLlo)/PUQ

ORE
OllP=Qo(1 +daltaQold(U)j
Pi'il'=Po(1 +deltaPhew(U»
Vl'je~(Qnp"On)Pn
Rlong=Qnp(Pnr.Pn)

598010.0:3
0.01

745.80
-745.20

daltaPflOW(U)"'(PlJn"PYQ)/Pl3o

GRADI:'!
Qnp=Qo(1 +deltaQe)ld(U»
Prtr=Po( 1>l'(jeItaPnew( U»
Ynt;)W={ Qnp.Qn}f'n
Rlol'l!'J=Qnp(Pllr-Pn)

1365566.78
0.01

1339.82
-1339.S:a

0.26=!Te)ns ProdU¢t ! 6781.00.
1

20800.00·1

0.23II 8328.00. 57904.31
_Il

0.14ITons Potential pro~uct 1 6781.00 I 26.591.791

deltaQold(U)t::(QMI1..QUo)/QUo

deIWPllew(U)"'(PUIl·PUo)/Puo

PLANT
Clnp=Qo(1 +dettaQe)ld(U)
Pnr=Po(1 +aeliaP"SW(U»
Vnaw=(ClIlp-on)Pn
Rloilg=Qnp(Pnr-Pn)

lUi

.0.19

4,.~AS
0.19

-2023.09
202$.09

~PUCT STOCKPIIl§
t:-= .......~-rQ.::~ua.;:,;JI'f(Qt~;;;;.· "",1/.,@211 gOO~1i" m2
IVa 190 . ,n:, 1[\111 g~ PUB

r:::P:::-I'C':"'d"-:M-::-c~t--rS~a-;'lss-··-=T=-o-oo-·---""'"""~7943;:-;::::-:.1~B:-F:-244~:O::::82.-ari. - O.S2
11

70/7.45 28759.00

IwpiJf($ Tons. Pl"QdUti' 6761.00 2Qeotl.OOr-- O.3ZII G32a.OO 3100Q.00 Q.26~--~--~.~----~--~~----~----~~--~~----~___j
0.26

dcP~~t)i~(~IF(~@"-{;!lJlo)J~IJ~

d~!inPU'lf;;lW(U):tj(PMrtI..pUQ)JPM@

CO$~¢lJg $bllPa
Onp=QQ(1 ""d~Qo!tf(U»
Ptli'=Po(1~ol!nPnovJ(U»
Yncw;::(Qnp-Ofl}Pn
.RI~=Ql1p(P!'lr..pr!)

246$1.23
O.2Q

';'lIE151.22
O.Ot}

··0



daltAAQl)ld(U):::(Qt',n-tlI.!ClI)laUQ

delmpnew(U)t:I{F"Mn·Pu(j !/Ptlo

Sales Tontl
QI1I)=Qo(1 'iodoitaQold(U»)
Phr-flo(1+doitl'lPnew(I.J»
Ynevr-(QIlp-Ql'l}Pn
Rlong=Qnp(Pnr.PII)

0.11

-4.12

Product

! 7943.181 244S~QOI O.~211 7577.45 I 261'59.00 0.26

28759.00
O.~!S
0.00

612.35

Sa:IO$ TOM
Onp::;Qo(1 +c!eltaQofd(U»
Pn~p(l(1 +doltapn6W{U»
Ynew=(Qnp-On)Pn
Rlong:::Qnp(Pnr·Pn)

28759.00
0.51
0.00

2.119.63



PUTVAI,.UE,S

II.I

0.08

41362.00

0.10

S'iS04.31

I "

~.

"



I

II

C,M,CUt"ATION a~I13ROOUelMTVI pRiCE RIeCOV~BY CONT8IS..YlJ9NS

MDNING

6326.00 0.02 64S847.001 zsiaoo a01 ;;39100.00

ili'lill.!m Labour~Officia!s 1083,00 66.00 16.11 1087.00 64.00 16.98
u.bour - Cat 1-1 590;00 27a.oo 2.1~1 627 ..00 251.00 2..50
St,QfSS 448Q.OO 36,96 121.20 2643.00 21.38 123.60
Cart 0.00 0.00 121.20I 678.00 5.49 123.60
Electricity 118.00 0.9?' 121.20 346.00 2.S0 123.60

~:: i~53~52S:.00~O· 1.~4·. :.353389~.·1 i1·.·~2·~1.·.·~ 1~8f1~.;goog ~.,.~ i1.~2·... :••~e. '0°.
IHead Office _....J-_- __ ...J • __ ..,J.I .., ~-U.ll.__,_-4_.L....... Q._"'_'.L............_._"'.....-J.

............-.--."-'----~-~."-.. ._
deltnQoid(U)::;'(Qun.QuOjIQuo

dq!I~P"ow(U)"*~lm.pu(ll/Pu(J

I..qboi.W" OfficlCils
Onl):;Qo(1 +daItaClold(U»
Pnr=pQ(1 +deltaPnSW(U»
YncrN=(Qnp.Qrt)fltl
Rlong=Onp(Pnr~Pn)

l.abour· Cat 1·7
Onp=Oo(1. ~49IJlQo!d(U»
Pnr.:Po(1' ~d!!!h\1PnGw(U»
Vnavr-;(onp ..On)Pn
Rldl1g=Qnp(Pnr.Pn)

-O.OS

-0.01

60,63
15.84
-57.20
~70.aO

255.39
2.06
10.97

·105.58

lSklrG:s
Qnp=Oo(1 +df:lItaQoIC!(U»
Pn('l:Po('I-tdaItaPnGW(U»)
vnGW={Onp.·Qn)Pn
RlonS;:CUi!l(Pnr~Pri)

Car~
Qnp=Qo(1 +deItaQord(U»
For=PO(i +daItaPnew(U»
Yl'1aW=(Qnp-Qn)Pn
Rlong=Clnp(Pnr·PI1)

EltactrlcllY
Onp=ao(1 +deItaOold(U»
Pnr=Po(1 +deItaPneW(U»
Ynsw=(Qnp-Clh)Pn
tllong=Onp(Pnr-Pn)

33.96
119.05

1554.13
...154.59

0.00
119.05
..a78.00

0.00

0.29
119.05
-23545

-4.07

W!'l~ei'
Qnp:::Qo(1+daItclQold(U»
Pnr=Po(1+deItaPnaw(U})
Ynaw:::(Qnp·On)Pn
!l(oltg;:Qnp(pnr-Pn)

©~o:r
Qnp=Qo(1 +doItaQold(U»
PI'lFPa(1 +ailIIaPf1sw(U»)
Yn~'\I=(Qnp-Qn)Pn
Rfong=Qnp(Pnr-Pn)

HQ.;lti1 (Ymca
Qnp=Qo(1+dclIaClold(U)}
Pnr=Po(1+dsItaPI1$W(U)
Vnl!lW=(Qnp.Qn)PfI
Rluflg=Qnp(pnr..pn)

2.18
119.05
'23.S2
-9.94

9.51
11$.05
101m3
-43.31

4.03
119.05
-313.59
-16.36



IProduct. ITons Or~

~"PUW f_~~·_·.-$~.~M_.~_in-._6~d_.~~_~~~-_~+_~~__ ~~ __ ~ __ ~ __ -L W~~~_~~~~~
C!sltaQold(U)=(Qyn-Ql,lo)vQl!o

delfaPnSW(U)""(PUIl-PUo)iPtlO

ORE
Onp=Cld(14dl;'ltaC!cld(I..!»
Pnr;:;Po(1+deltaFinl!lW(U»
Ynsvr-(Qnp-Qn}Pn
RlooQ;:qtlp(Finr-Pn)

,
521268.32

.0.01
-248.53
248.53

Product

I Quarter 2192 C\:lJsrter 3192
1\/0 IQo IPo \In Qn Pn

'Tons Potential p. '90'..ot t'a2S,OOI. 5m4..31I 0.14 7513.00 41382.00

Tons Ore ., 8326.0:':':tJ+I"'57=. ~:::"-:10"".o;;::o:-ftI""""'-o;;;".';:;:01:rlr--7::;:5;:::;1.3.00.544500.00

daitllc!old(U)tl:(Qun..QuoJ/QUC

di!!ltaPoew(IJ)III(PUn'PUo)IPI!O

GRADE
Qnp:::Qo(1 +dal\aQold(U)
pnr=po(14dsItaPrtGW(U»
Ynew:;:(Qrtp.Ort)Pr;
Rlj.'Ing=Onp(Pnr-Po,

0.16

O.O~

Tons Product
I· Qu~rtel'2192
\/0 IQo jpo .

0.26

-0.29

0.26

409722.77
0.02

-1859.95
1859.65

I a326.00 '31eiOO.OOI

8326.00 57904.31

0.00

52223.82
0.14

1968.36
-1ssa.35

5377.65 20410.00

13328.00 316Oe.cc

f.!1e!(lpQ!Ili!Cll(U}m(Qull-t'!tlollCU!@ @.31

@l~illOfi'll®'N(U)a(~rt.pa£@)/PI£Iil @.e@

43196.47
0.26

$674.20
0.00

7513.00· 41382.00

Quarter 3/92.

0.26 7513.00 28500.00

Tons potential Product IInputs

del~QoJd(U)=(Qun-QI!Q)/QUO

d,~It!!PnQw(U)"'(Pun·PUo)/Puo

PU\N't
Clnp.':Qo(1+deltaClold(U))
Pnr=Po(1 'HieItaPoew(U»
YnsW"'(OnpoOn)Pn
Rlcng=Clnp(Pnr·Pn)

0.14 0.16

0.26, 7354.8:3 27S00.0J, .... ""'O.~26~

111i~l!~ 0.26 7513.00 28S00.oo i 0.26
~ __ ~~ __ ~ __ ~~ ~ ~ __ ~____. __ ~~~t __ .~

C@rJ~@'i a~~oo
Onp:::Qo(1 +del~Clc!d(Un
Pt1r-Po(1 #.IoIIEPI'lzw(U»
Ync,vr-(tll'lp-Qn)Pn
Rlcmg=Glnp(F'nl"-Pn)



=

II -7AGE;4····11

I

r-- Quarter 2192 II. G"mnG" 3/92'. ..,............._
~ JOO Po IIVIi Qn·. Ph ..

II Sales 1'of.,
QI'lP=Qb(1+deltaQold(U»
PI'1r.'lPo(1 +deI1BPnIiNJ(U»
YnGw=(Qnp-Qn)F'n
FUang=Qnp(Pnr-Pn}

27900.00
0.26
0.00

-161.4$

0.150

0.26

15908.00 204tO.OO 0.78 1S656.00 27900.00 0.70

0.501037265 20410.00 0.51 1;3874.83 zzsoacc

-0.10

SalGzTot!s
Qnp=Qo(1 +deItaQofd(U»
Pnr=Po(1 +dElltaPnew(U»
Yn~(Qnp-Qn)PI'I
Rlong=Ol'1p{Pnr-Pn)

27900.00
0.46
0.00

-1057.04

11
l\!ilIIM

Rovenuo
-$-1-'11

1391).55. I
-$70.00
-:£39.52
JUS
lS2.&i

-331.

I

41.20
1(1,91

1554.13
~13.0i)
.~:J$.45
23.S2

101.76

..1DEUB
-1S4.S9

0.00
-4.07
-9.~
~.a1
43



,;

tl.<:

~

~

I G:

0,08

41382.00 .

0,69.,

28500.00 " 21000.00

27900.00

--~

i

__ ~,_.··1



C8i.Qtn.AIION 'Of pRtU:mCTIVIYVIPR!Ce RI;COVERY CONIRiBq,S'D91\l$

MINING

'PIiiduct Irons Minedi .
I

Il'1puts iI.abcM ~Ofl:\cjals
II-abour - Cat1,,7
!Siores
,Car2
IElaetricity

L_!~~0ffl'..
1,,08,7.00j 64.001 16.9811 1043.00:[ 61.(n1 17.10
• 627.00 . 2$1.00 I 2.5C'lg 762.01) :a1S,'.IO 3.48

=5' 2~~1l~,:!.: ~~:I.~::~:,'
l~~:gg ~::I~@:~g::1~~~:gg ~:: ~;:::
812.00 6.571 123.$011 699.00 5.60 11-4.aO

.".__,. ..

~laitaQlOit!(U):t;(Qtli'l.Quo)/Quo 1).04

«:lmt3finew(IJ):::(Pl!ln-Puo)/PYO ..(1.03

l,,<lJboul' ~.Offlclni$
L;;fI!:i'.;'!Qo(i+de!t:l'lQold(U» 66.46
pr.t"Po(1 +detmPnsw(U» 16.53
Yn" \pi;(Qnp-<.:trm:ln S3.30
Rlok =a~;:;\?:\r-Pn) ..!'J7.72

tabt'uII' - Cat 1~7
Qnp=Qo(1+da!taQcld(U)
?nr-fi'o(1+detlaPnsW(U)}
Yn~{Qnp-Qn)Pn
Rltlng""QnpCPnr-Pn)

If

l:Il.~,ril\~:
Q' p)=Q~(1+dsltaQold(U»
P(!r-Po(1~e!t:l'lPI'l"w(U»
Yna~, ~np-O")Pn
Rlong::'Jnp(Pl'1r~Pn)

C<.li"2
Qnp .. Q~(1+deltaQoIcl(U})
Pnr-Pof,1+deltaPhfilW(U»
YneW::1{Qnp-Or,)Pn
Rlong=Qnp(Pnr-F'n)

1;1et..~;;'!~V
Qnp";Qo(1''1:IaItaQold(U»
Pnr-Po{1 +QsItaPnew(U»)
Ynaw=(Qnp-On)Pn
Rlong=Qnp(Pnr-Pn}

Wattlr
Onp:;Qo{1 +delt3Qolcl(U»
Pnr-Po(1 +deltnPne;W(U)
YnOW=(Qn1"'Cln)Pn
Rlong:J:Clnp(Pnt-Pn)

O~Gt
Qnp=Qo(1 +dGltaQold(U»
Pnr-Po(1 *dsfltlPn$W(U»
Yrww=(Clnp-Qn)Pn
RIt:mg=Qnp(Pnr-Pn)

HooI:1Offi\iiE'i
<lflp.:Qo{1~tlGl1tlQ\)!cl(U»
Pnr::;J?o(1 f<ioIilaPnClW(U»
YOOlrJ;:(Qnp-Gln)Pn
Rltillg=Qnp{f'nt.f!n)

2aO.63
2.43

144.87
-273.19

22.20
120.30
-44.90
-~.95

5.70
120.30
4U16
-25.64

291
1;20.30
30.77
-13.08

207
120.30
2U!2
~9.30

9.02
120.~O
90.00
-40.62

6.82
120.~
1$2.3$
-30.71

~~--~------~--..----..-~~--

I



Q.I';!J; !o-:-... . Qwal'ter .3/92 I';lUIill'tcr 4192
=-.....,_.......--= .........-.::- ~_+V;.:Q::.,,-o,!:",. .. ']Q~::::i.,.,.""'.: "....=. ,.+IP:..,:O:..,·· _ • .,..,..l~V~i'I".,.,.,.....,.._·~1i~Q~I1l",.••.,.,..'"...,..,.-l.!.,.:Pi'll~.· ......... .............:
Product Tt)O$ ')(1;) 751~1 )544500.00 0.011 7593.00 1495600.00 0.02

Inpijts TOn$lvJlnsd 'f--""'7'='51"=SC'":.O:":O+'16""'3""9":':10==0'"".0"'"0f-- Q.Q1I. 7593.00·524700.00 0;01

l:ielt!:lQolt:l(I.;}:::(QlJut.Quo)JQucu

<le(taPMw(Ul'"(Pun"Puo)/~l.!o

C)RE
Qnp=Qc;(1·kl$ltaQQIr.:!(U) }
Pnr:::PO('I+dcllaPnaW(U»)
Yna\'\I=~QI'lp-QI'1)PI'I
Rlc)l1g::;Qnp(PI1,'·Ptt)

0.1'11

400684.90
(";,(12

-492,)24
492.24

~~~~~~~~~~~V~O~~~~Q~O~~~~P~o Vn IOn Po~
PI'oallct Tons Potential Product 7513.00· 413132.00 ~ 7593.00J 35161.:20 0.20

7513.00 544500.00 0.01 7!.'i93.QO1495600.00 0.02~ ~.,,~__~~ ~ .~r __

dlilltaQPld(U)"'(Qun ..QuGl)/QiAo

QOllb:lPI1Gw(U)"'(Pul'I.PlJo)/Pl.lo

G'J:tAOe
Qlllp;::Qo(1+d~IIaQord(U»)
PI1r-:Po(1-11:1etmPnlW/(lJ)
YI1GW=(Qhp-.Ori)Pn
~fot'l9:;Qnp(Pnr·Pn)

-tl.O!l

0.10

5Q2121.05
C).O'"

9aS
..s!MH

Va Qo Po
0.2\'- 7593.00 27000 00 0.28TI'.lI"l$ Produc;:t 7513.00 :':1500.00

0.20Tons PotQntialProduct 7513.00 41362.00 0.1a 7593.00 SS161.20

daltaQold(U)c{Ql.lI'.Quo)/Q\·'(l

d~ltaPt'iOw(U)Ci(PUI1·PUo)/PuC!

PU\Nl
Cnp.::Qo(1 +draIlaQQld(U»
Pnr.=Po(i +dcItaPflaw(U)}
Ynsw={Cnp-Qn)Pn
Rlong=Qnp(Pnt·Pn)

-G.OS

0.01

$9204.00
0.19

207.49
·2()7.49

Pro,duct 5380.::.6 20410.00I 0.26 ?84f:i.10I 27900.00

L..'fi'l...p_IIt:l_._...L-.TO_l'lO... _P_ .....rod....l!_ct .....,L._7_51...3_.OO-t-....2B5., ~_~.....00-iIL.._~:_.0_·~i~oo,aoSolooTolls 0.22

0.2$,

dlllt~tlIoa~(UF{~'JI®oQM~)/Qilt@

dltMt:l~Q'W(1.B'9~ij~@~/~@

@.31

@.lil1

CIi)ll"l\'(C)i ~ollso
Cnp=Qc(1*dcllsltlll!d(tJ»
pnr=Pa(1 +dC:iioPVI¥W(U»
'V01OW=(Qnp..Qn)Pn
'~~l'SS;;aflp(Pflr·PI'I)

~.tl4
0.2$

~.OS
0.00

mailto:@.lil1


0.5110375.36 20410.001 0.51 14366.10I 27900.00
• !

Inputs Sal$sTons 5360.3€1- 20410.00 I 0.26 784\1.10! 27900.00 0.28

d@It:'lQQld(U)=(QUh-tluo)IQuo

delte)FnGllw(U)"'(Pun·PuO)/PUiI).

S~!G$Toi'Qn
Clnp=Qo( 1+claltaClold(U»
Pnr-=Po(1 +Qslt<lPrtGw(U))
Vnlilvv:=(Qnt:rCln)Pn
RIQ"g~Cll1p(Phr.Pn)

0.31

0.01

21$IJO.OO
0.27
0.00

-396.;26

Product Tons Sold
Va Qo iPo Vn IQh Po.
15908.00 20410,001 0.78 19656.00I 27900.00 0.70

~ln_p_Y~_· ~T_on~~~f_or~s_a_laS_· ~_1_03_7_S._3_61 20410.0~O~I~_O.~51~~1_~_6_6._10~L~i_2_79~OO__.O_D~~_0~.5~1

.i:l¢lltaQQld(U)""(QlJtb..Quo)/Quo

doltaPnew(I.I)"'(Pl..!n·P\!o)f. )uo

S~ICllli(m$
Clnp:::QQ(1+daII:aQt,lId(U»
PI'1r=Po(1 +ciaitePnew{U)}
Ynsvr-(Qnp"Qn)Pn
Rlong:::QI1P(Pnr·Pn)

@.37

.0.10

27900.00
OAO
0.00

..1544.95

. ,



~~

"I
.-J .. __ L

BN!P'UTD!\TA

!FINING" , INPUl'VAI,..US.S

I

!

QMaf~~~' ~==~~~~
, Oct·DGC

10437'Oil" -
7~OO

2816.00
669.00

'332..00
236.00
1036.00,
699.CO

R"""""""","""""",,:::=,~~~7593.

SIdUs!i ,labOur (R)
.', Cat i-7 Labour (Rl
. Sttlrou{R},
,Car~(R)
1l;lstlulcliy (R)

atsr(R)
)



CAlCULAT10r..! of PB®J)C1'nrrrYl PRIC~ RECOVERY COj,\l1S1SUTIOi\IS

.IllI.Ull.!I!~
Va Qo 1130 W1'I ('Jill fin

7593.00 0.01 52470Q,OCljf6105.QO 0.02 509000.00,

I;:hl:-::P7::lIts:::-..--h"La~b-:o-:-ur:--"-::O"ffi~c;'i':"ia~ls..........-t-'::":1Q:;":4~3~"::'OO::"f.-1-""'s"",."::'OO=-.1f-----:-17::;-.~10::-i11:- 1045.00 61.00 17.13
Labour - Cat 1~7 762.00 219.00 I 3.48 I 624.00 224.00 2.79
Stores 2616.00 ~.561 124.80II 334U.00 26.16 1:a7.10
Oar:2 S59.00 5.361 124.80 il 6$0.00 4.93 121.70
J.:laet:rieity 332.00 ::Lea I 124.80 ji 344.00 2.69 127.70
Wate.r 236.00 1.S9' 124.aOli 22S.00 1.79 127.10
Other 1036.00 8.S0 124.80,.1'1 1128.00 B.S3 127.70
Heat!OffiCI;! 099.00 5.60 124.S0~ 16S.00 5.99 127.70~.--~--.--------~~----~----~------~----~----~------~.
dd~Qold(U)\l:I(CI"Iri.QUQ)/Quo

dGIt!)Pl'low(Uj""(Pun.Putl)/Puo

tUG

00.03

Labour ..Ohlelals
Oflp=Qo(1 +d$tta(Jold(U»
Pn(:;:Po(1+d~ltaPrt.."'w(U»
Vnaw=(Onp-Qn)Prt
~ll)ng=Qnp(p.,r·Pn)

Labour ..CllIt 1-1
Qnp=Clo(1 +d$ltaClold(U»
Pnr-Po(1 +dcItaPMW(U)
Vrtew;;:(Qr'lp"Qh)Pn
Rfong=Qnp(Pnr·Pn)

67.12
1$.59

104.137
-S6.54

240.sa
3.38
47.30
142.09

StOi'O$
Qnp=Qo(1.;.qallllOolq(U)}
Pnr=:Pa(1+dQlt<lPI'IGW(U))
Ynew:-(Qnp-Qn)Ph
Rlot1g==Qhp(Prir·Pn)

Car 2
ClI'1I'=Oo(1+daItaQ<lh;I(I.J»
Pl'lr=:Po(1+daItllPnGw(U»
Yn~(Qnp..Qn)pn
Rlohg=Qnp(Pnr·Pn)

ElectrlclflY
Q~p::Oo(1+delb:\Qold(U»)
Pnr.::Po(1 +d~IIaP.nGw(U»)
YneWZ1(Onp..Qn)F'11
Rlong=Onp(Pnr·Pn)

24.83
121.07
~169.40
-1$4.72.

5.90
121.07
123.24
-SS/i3

~.93
121.07
29.81
-11M2

Wl!ltall'
Cll'lp::Qo( 1-t'dorIt!Qold(U»
PnP.l:Po(1+daItaPn(/lw(U»
Ynaw={Qnp.On)Pn
Rlol1g::!Qnp(Pnr·Pn)

OllieII'
Qt\p=Qo(1 +doIiaQotd(U»
PI'lr.:Po(HdoltuF'naw(U»
Vr.C1rr-(Onp.Qn)Pn
Rlong=Qnp(Pnf-Pn)

tim'lti Qffic~
Qnp=Qo(1 +acllaQllld(U»
Pnt=Po(1 +deIIaPnOW(U»
VnlW.r.::(Qnp-Qn)Pn
RloI'IS=C!t1p(Pnr.Pn)

2.08
121.07
36.12
-13.80

g.13
121.07
36.46
.eO.GO

6.16
121.07
22.0:a
-40.89



.. t:;;:;:;m

7693.QOf495S00.00 0.0211 a105.o0 .49.1000.00 0;02

Inputs Tens Mins:_, ...._ ...........l...._7_.6_93_.O_0...lI...S._24_7_OO_.O...0,..l-__ O.01It. 8105.00
J

50~.OO'"''-.O_O.,._....__O••_02-.J

Product TonsOra

d!'.lltat4old(U)"'{QUl'loQUo}/QU()

1'll~lhlIPMW{IJ)"'(PI.li'l·PllO)IPUo

O~E
Cl"t'l~Q(i(1+daItaQold(U)
Pnr-Po{1 +da~Pnaw(U»
YnelJV:':(Ql'lp--Cln)Pn
Rkmgi:;Qnp(Pnt·Pfl}

.@.!'l1

O.I)S

.
519S29.t:l{J

noa
172.45
-172.45

dslbaQold(U)"'/..\l.ln..Quo)/Qul)

de'~api"leW(U Ifol(p,.m·Pllo)/Puo

GAADE
C!np=Qo( t+daltaQold(U})
Pn~Po(1 +cleltaPnew(U»
YnswllJ(Qnp-On)Pn
Rlphg:;;Qnp(Pnr ..Pn)

1).31

650415.58
0.01

2e31.49
..2631.49

Tons Product \(°75S3.00 IQ~7000.00 Po • O.26j1nS105.00 Q~370a.oo Pn

h-ln''_p~u':'''ts---t::T''''on-'$"'":P;::-o'''''te-I\';';''t!a'''''l p""r-Od""'u--ct:-+-:7S""'S""3"""'.OO":"·+-:3'='81':":6"""''"'''.2''''"Of.-. ". 0.2011 13105.00 sooa2.00

deltlQlold(U)I::!(QUnoQUo)JQUO

deltmPI1Gw(U)"'(PUM'uoI/Puo

PLANt
Onp=Oo(1 +dI)I\tlOold(U»)
Pnr=Po(1 +d(;lIWPnswlU})
VnQW='(OnrrQn)Pn
Rtong=Qnp(Pnr·Pn)

0.34

0.16

0.22

33497.05
0.24

·2884.02
2684.02

........ <!I.. I··· ll......diio'i' ...." ~
Vo lall Jillo 1\11'1 ali, Pi'li .

7846.10 27900.00 0.26 1t)22Q.51 2Saai3'1iO[.!'-!! 0.34

ICl~~6:l;l Tens Product 7993.00 2'7000.00 0.28 8105.00 23700.00 0.24~.--~--.-~--~--~--~~~~----~----~~~--~~--~I
¢4tn!toQoltll(tI)tt(Qt!81..QUtl)JQt!o

d($lttlPMW(U)t;J(P~i&..pMO)Wi!@

eoa~ f;)jf lU;)loes
Qnp;:Qo(1+d:lllmQcld(O»
Pn~Ptl{1+t!t.mn("i'lt.\V(U»
YrlC'."f.=(CMp-C'.lI'l)PI'I
RfcmSl:::QhP(j:lrlr~PI'I)

@.07

O~

~U4
0.34

118$.81
0.00



12841.10 27900.00

7646.10 27900.00

Va ao Po
i).56

!$eltaQold(U)"'(QUn-4:iuo)/t;tulO

deltaPneW(U)t;l(PufI.Puo}fPl.lc

$aii!As TO.fln
Qnp=Qo(1 +clelt:r<:lo!Cl(U»
Pnr=Po(1+deItl.lPnsw(U»
YnaW::(Onp..Qn)Pn
RlflI'l9"'Qnp(Pnr·Pn)

O.4e 16740.51 29686.00

0.28 I 10;22fJ.S1 29686.00

1:!I'CI~;:~t Totls Sold

~t!!t. Ton$To>,Sals$

issoa.oo 27900.00 0.571.19658.00 2eaae.Oo I
''"'1:":28~4'''''"'-=.10::::'"0-!-.::2~7S;::OO':".-:::oo::-l---::0:~.4=6I 16740.51 29686.00 I

0.07

O.:.t!

:29aee.00
O.M
0.00
fMe

0.56

0.66

t.lelt.aQQlca(U)r={Qun.QlJo)/Quo

dC!I~PI'l"w(U)."(Pul'I·Puol/Pu(l

Sl:liO$ 1QIlS.
Ql'lp=Qc(1+deItaQold(U»
Pnr.=P.Q(1+ciettaPnGw(U))
Ynaw=(Qnp-On)Pn
Rlong=Qlip(pnr·Pn)

c,ut
0.15

298136.00
0.53
0.00

~72.37



~
I
I

~
I,

?

II

(1 ~

r,

~HINO #lND8t.jJ.S!1~ PBODUCIMTY Ma!il~

;~I,1559.00
$12.0f.)
".$73.00
369.00

.. 233.00
1509.00
7fffJJO

------_.'.

[
CHANGE JNWOR~ING PROFIT (R@ti@l'
-' . , . .

1610.00~~~~~'#'~'~='~~'~=-~~~-~~~~~~

!)

l', .

-1



II
Mkem,A'rOON 01: PR(JO!JCTIVrtYlPR{t!!$ BECO'l{l;RY COj_lj.rRi(aUnO~

~

11.18.00
659.00

3612.00
373.00
sea.tlo
233.00
1509.00
7137.00

,50.00
22Mfl
:aus
298
2.95
1.66
12.05
6.29

16.63
2.93

125.20.
125.20
12.'5.20
12S.~
1:a$.~
125.20 I

deltaPnew(tJ):::i(P£!I'H'Uo)/P!JC

Ubour ~,?fI'lcl;;lls
0I'\p=00(1' daItaQold(U»)
Pnt-::Po(1 +aeItaFne:;w(lI»
YhetW'*(Onp-QI1)f1n
Rlol'Ig=Qnp(Pnr-pn)

Labour ~Cat 1-7
Cll'lp:::Qo( 1+daItaClold(U»
Pnr-Po(1 +cieltaPnew(U»
Yn!>W==(Clnp-ClI'I)Pn
Rlong=Qnp(Pnr-?n}

stores
Clnp=Qo(1 +deltaOold(U})
Pnr-:Po(1 +daltaPnew.(U»
Yna\fv-=(Clnp-Qn)Pn
Rlol1g=Clnp(Pnr-Pn)

Car:!
01'\13=00(1 +de!t;,.Oold(U»
Pnr=Po(1 +deftaPnsw(U)
Ynaw.:(QnP-Cln)Pn
Rtong=Cll1p(Pl'w·Pn)

EI~~trlclty
Clnp=Qo(1 +daItaQold(U»
Pnr-:Po{1 +daItaPflaw(lI)~
Ynaw:=(Clnp-Cln)Pn
Rtong=Clnp(Pnr·Pn)

W~~ei'
0111==00(1 +dCllItaClold(U»)
Pnr=Po(1-1-deItaPhaw(U»
Y(lev.r=(ClnP-Cln)Pn
RIc:1I'I9"'Qnp(Pnr.Pn)

O~OIr
Qnp=Qo('I-I-d!<ItaQcld~U»
Pnr..:pc( 1+(I$!ttaPn$Yt1U)
Yn9\r-(Ol1poQl1)p1'l
Rlcmg=onp(Pnr·Pn)

HOQd Office
Qnp;:Qo(1-H:lo~Qc!d(U})
Pnr=Pc(1 +deHaPn®J(U»
Y"wr-{Q"~Qfl)Ph
RloHg:::Qlip(Pnr-Ph)

0.15

$6.52
19.76
-64.91
63.47

207.54
3.21

·51.15
58.8a

24.23
147.27
~578.08
534.79

4.57
147.27
199.27
100.87

2.50
141.27
·Stt52
55.08

1.68
147.27
-24.99
36.67

8.18
141.21
-484.37
160.61

~.$5
'f47.Z1
·9;2.10
122.49



;1

.
PAGlEl

I

0.01Product .Tons Ore

IflpU~ Tons Mined 8105.00 lSOSOOO.Oor 0.02 ~.660.Qil 567000.00 I 0.01

deltaQoldtU)c{ClUI'U~Uo)/Ql.lc

deltaPnGW(U);;(Purt.aPuo)/PtJ(l)

.!JRI:
Clol)=Qo(1 +«sItlClold(U»
Pnr=PQ<'1l>l:.lCilmPnl\1w(U»
Ynl\1lill=(Glnp.Qn)Pn
.R!ong=Onp(Pnr.Pn}

608446.03
0.01

28(3.89
....lSa.a9

\1
Tons Patenti:!!1 Product

Quarter 1/9;J II Quarter 2193
Vo Qo ~ 11\1n. 1~ -Tpl'!

8105.00 5008.2.00 I 0.19 [ 13660.<20I 5.6160.oo!
8105.00 491000.00 I o.02.il 8660.00 5850c0,OOT

0:1$

0.01Totls Ora

doltaQold(U)"'(Cllm..Qu(I)!Quc

deJtaPrteW(U)~(I'I.II'I.flUI))/Pu()

GMDE
Ql'lp=Oo{1+tieltaClofd(U)
Pttr-Pa(1+<{eftaPnaW(l))
Yrl(~W=(Qnp·Qn}Pn
FUong=Qnp(Pnr.Pn)

0.12

..IJ.(l5

!S505aa.24
0.02

~5()9.41
509.41

Vo oe (PO
8105.00 23700.001

Quarter 1/93 ___..

Product Tpns Product
VI' Qf~ Pn

0.34 8660.00 27ioo-:oo""'. ~:""""''''''''O.'''''''31-l

Tons Potential Product 8105.00 5(1082.00 I 0.161 S66D.CO 56160.00
1

0.15

deltaQold(IJ)"'(Qura..Quo}/Quo 0.17

dal~Pflelill(ll)""{Pti"..puQ)/PUQ ...(1.0~

PLANt
onp=Oo(1 +daltaOold(U»
Pnr=Po(1+deIl<lPnE)w(lJ»
Ynaw=(Qnp-On)Pn
Rlong=Qnp(J'.lnr·Pn)

$S534.sa
0.15

356.18
..SEl6.iS

Ili1tl1l.1f:$ TOilSPretium 8105.00 23700.001 0.34 8e60.00 21700.00 0.'31~--~----------.~--~~--~----~----~---~--___j
del~Qul~(U)tl((llnu.Ql.!c)lQI.l@

\i!loBt:lPnO"J'$(UJm(P,t@~UQ)/P~@

C(lS~~ zDfoo
Qnp=QQ(1~c~QQ}d(U»
Pnr::;PrJ(1-1-(j~Pn:;l1fJ(U»
VnG"l'J'l"(Q1'lp-Of.,Pn
RI\')Tlg=Onp(flM-PI'l)

0.00

-O.@9

25~W:3.13
0.31

-65U10
0.00



.Tol'll:> Sold
r r 1~2.·IS.51.1 29686.0°1

15908.0°1 '29Sea.OO I 0.531119658.0°1 32301.00 0,61

del~O~ld(t.l)={Q\m-QUQ1/l':lIlP

cl$ltaP[l~W(lJ)=(p!.II:I..ol.lo)/i)l.Io

lUIS

Sales Tonz
Cmp::;Qo(1 +deltaQo!d(U)
Pnr-Po(1 +do!taPnow(U»
Ynew=(Qnp-On)pn
Rlohg:::Qnp(PriI'~Pil)

32301.00
0.35
0.00

1064.44

.11 Qu~rter2l93
Va JQo IPo

O.5111.16G18'~r 32301 ..00

(feltaQold(U)=(Qun-QIl<,!){QU;')

deltaPneW(U)"'(I'Jun·Puo)JPI.IQ

0.08.

0.14

SaIOlsTo~$
Qnp=Clo(1+deltaQold(U)}
Pftr-Pa(1 +deltaPI1t>w(U»
YI'IElvr-(Clnj:l'-On)Pl'1
Rlong=Qnp(Pnr-Pn)

32301.00
p,58
0.00

2183.83



Skilled I.abolJr (~}
Cat 1·7Ulbollr(R), 1376.00

" 2894.00
, t~74.0r}

4OS.00
3110;(:10
1364.00
719.00

G59.00
:;612.00
3~.OO
369.00
233.00

1009.00
787.~\

O~TPUfVALUESJTOn$ Ore "=1585000.00
1~~~I~~~==~4"IGrnda%~~===-~=#4r=-~0l1Jot'~~~I#=~0sF~==~1

I

'Tons Powntial Product 56160.00

II

II

I



....:0..=:--=======::::-==-=::::::;;;;"""";;=;:;=="PAGE 2 u

C8b_CW..Aj10N OJ: PRODUCTIViTYI re:~iCe RECOVERV COl\lTRiliUJTiO!)l$

.MININej

.ll.abo~'r~OffiCialS 1118.00 60.00 18.631i S8B.OOI 54.00 I 1.8.30
LabourM Cat 1.,.7 659.00 225.00 2.93 It 616.00 I 239.00 2.133
Stores 3612.00 28.85 125.20i1 2894.00 i 23.00 125.80
Car2 313.00 2.98 125.2011 1074.00 I 8.54 125.BCl
Electricity 369.00 2.95 125;~Ok 40a.OO I 3.24 125.80
Water 233.00 1.1:16 125.20r: 380.00 I 3.02 125.80

l0ther 15aS.OO 1205 125.20:\ 1364.00 i 10.$4 125.80
HaaCl.Offlc~ 787.00 ,6.29 125.20 il 779.00 f a.19 1:4$.80

c:!lel(taQcld(U)"'(Ql.!n.Quo)/QlJo

delt:lPfiew(U)"'{Ptlrl~Pt!o)/Puo

Labour ..Oi'i'icfals
Ql'lp:::Qo(1 +d\1!taQo!d(U»
Pnr=Po(1 +deltaPii9W(U»
Yna\,t:I.I(OI'lp.OO)Fn
.Rh:m!~.::Onp(Pnr-Pn)

fUl~

.0.01

6$;67
17.36

176.86
-59.35

t..:"bol.ll' .,.Cat 1-7
Qnp=Cl.o(1+delt;)Oold(U»)
Pnl'=Po(1+daltaPnew{U»
Ynev,,=(Onp--On)Pn
Rlong=Qnp{PI'lI'·Pn)

1&:.1'3
-0.11

-23.67

Stc)l'e!S
onp=Cio{1 +deItaQold(U»
Pnr=Po(1 +deItElPnaw(U)}
Ynew={Qnp-Qn)Pn
Rlctlg=Qnp(Pnr-Pn)

30.61
116.67
951.08
-279.54

Carl
0l1p=Oo(1 +daItaOCljd(U))
Pnr-Po(1 +deItaPnew(U»
Ynew=(Onp-On)Pn
.Rfcng=anp(Pnr-Pn}

EI~tlty
Clnp=OU(1+d!3~Qold(U»
PI'lr-Po(1.+deltlPnew(U»
YI'lI1lW=(Onp.Qn)Pn
Rfons=Ql'lp(Phr~Pn l

3.16
111).67
.;s76.31
-28.87

3.13
116;61
-14.58
-28.55

Wat~r
Qnp=Qo(1 +deltl'JCiold(U»
Pnr-Po(1 +deltapnaw(U))
Ynaw>:(Qnp..Cli'l)Pn
Rlonot 'Onp(Pnr ...Pn)

197
116.67
·131.58
"18.03

Othcr
onP:::Qo(1-1-dellaQolc.l(U)
pnr=Po(1+doitaPneW{U»
Ynew=(Clnp-On)Pn
RIOl"Ig:::Qnp(PnrGPn}

Hoad Office
Qnp=Qc(1~I!2Qo!d(U})
.Pnr-Pc(1+doIlaPnl:iW{\J))
Ynow=(Ql'lpwCln)Pn
R!ong=Qnp(Pnr..pn)

12.79
116.67
244.00
-116.78

6.«1
11f5.G7
60.09
-60.91

i



""-

Chf2mll' 31133
'iff! Ian ~TP'f}

Iri".............. Quarter 2193
.\(0 Qo .If'lo

0.02Tens Ore

T<lnsMinod

8S60.00 5a~Oao.oo 0.01 8563.00 5S2000.00I
.0.02

deltilQOld(U)"'(QUfI.(ll.lo)IQUo

daltaPnew(U)"'(PUfl·PUb)/PIlO

ORE
Clnp=Q9(t+QsItaQoICl(tJ»
Pnr=Po(1 +UoHlJlt'tlew(U»
YMWll'(Qnp-Qn)Pn
RIQngiOiClnp(l'nfoPn)

8660.00 587000,00 0.01 6563.00.547000.00I
..1).(19

eMU)

533818.80
0.02

-20S.3{
206.34

Quarter 3/93

Ton;; PotontialPfoduct 8660.0(\ 56160.00

deltaQ9Id(U)"'(Q~ij-QUtl)/QI.!O ..(1.12

QI~!taPnewiU)"'(Plin·Pllc) )'PLio O."l2

GRADE
Onp=Oo(1-!-deItaQllld(U»
Pt'II'=Po(1 +deItaPnew(U)}
'1nlf)W=(Qnp..On)Pn
Rlong=anp{Pnr-Pn)

515376.00
0.02

-261.59
261.59

0.15 .(3563.00 49476.CQ

tU.!artar 2193 Quarter 3/93

0.17

I
8560.00 2T!rT 'XII 0.31 8563.00 23700.00 I 0.36

:In=!l:u:ts=:::r:o:n:s_-:::p:ot:a_I'l'''":'ti:'8_I;-::p:ro:d_:-U_ct"'':"_-:=:SS:6:o .......-==<OO_·.J-5_6_16_0.....O_0...l.II _ _,_o_.1_5...l1
1
._ .85.63.00 I 4947 ....6_.00_.......I.__._O._1~

Product rons Product

1!~t!llCl.lb:.l(U)"'(Qun..Quo)/QI,IO

dlilltaPnl1lw(U):;(Pun·Puo}/PU9

PLANT
Qnp=OQ(1 +detteQold(U»
Pnr.:Po(1 +daIIaPnew(U»
Ynevr-(Qnp-CIn)Pn
Rlong"'Q!!;:;{pnr~Pn)

0.16

4SOS0.2S
0.18

..246.76
246.76

"-··---__""'Q-IB~-rte""'-r 2/"'''·S''"'3,..-. ..........-:-J....C-· _, caU3rtel" 31D3
\(0 ae IPo IlV~ QfI .IPfi'':'''_=""",:-I
10098.44 32301.00 0.31 5998.07 16001.00" .0.36

Tons Pf(.tduct 8S6O.00 2mO.OO

€IlGJ!~Q~!d(OF(QlJn<4;lI.Q~)JCll!£@ .fIAll!

rlI~p"Qw(U)ctPlJJi'I·PIl@}lPt\'t) 1)).1$

eCG¢~nl)l~o
Q"p~Qe{1+dsl\!lQcUd(U»
Pn~P(J{'1+delt"Pncw(U)
Yn~'F'(QI'lp-Qn)flJl
R!Ql'lg=QMp(Pilr..f'n)

14236.33
0;$8

..3419.30
0,01)



i
I;}
i

d.®I~Qt:lld(U)"'(Ql!ij..Quo)(t'!"'o

deltllPHeyw(U)"'(Pun,PuQ)/Puo

-41.41}

l)'f,lIl

t;;qlfilS tOI'l(1;
Qnp::Qo( 1~(lltaQold(U»
Pnr::Po(1 +de~PMw(U»
Ynt9w=(QI'lp-Oh)PI'l
RloI1g:::Qnp(Pnr-l'n)

16601.00
O.~2
0.00

-622.02

It

dGIt3QoltlIU)""(Qun.Quo)lQUQ

dlilltaPfi~W(U)IIl{Pun·Puo)/Puo

-0.49

.(J.03

Sales T4)l'ItJ
Qnp=Qo(1 +dattaQtllcl(U)
Pnr::l'o(1+deItaPl1ew(U))
Ynsw:::{onp-Qn)Pn
RIQng==l'.:lnp!Pnr.Pn}

116601.00
0.60
0.00

-543.77



II

1 u

I

I

I;..



',10 Qc PI) . Wi'i Qn' Ifilii.
8563,gO 0.02.547000.00C 8277.00 0.01 566000.00

Ii~~--~-~~~~-----~~~~~~~~~-~~~~~~--~~~~~~~Inputs I..aboul'..Offieials 986.00 54.001 113.:30111047.001 49.00 21.37
Liilboul"'"Cat1,,7 67$,00 239.00 2.8$11 182.00 241 ,00 $~24
StortiS 2894.00 2a.OO 1~5.aOIl :3255.00 25.47 127.80
Car2 1074.00 8.04 t2.S.80!! 981,QO 7.00 121.80
EIf3cbicity 408.00 :t24 125.8011 415.00 3.25 127.80
WO<.~"~rr 3S0.00 130.•·~~ 11252•••5•',88°0.1,11 J.~~..ooo,...• ·I· 1.45 121.130
.. ,.., 13.64....•00.1.... r...., \00 5.$0 126,80

Heael Otflge 779.00 _ a.19 12;;.130Ii 877.00 6.92 126.80

~~ Of ERODi~~T~Bice i'U;COVERYCO~ ...Y.Dtl~
MNG

Tons Mi!iaCl

deltaQ"ld(II)~(Qun.QuQ)f(~iA()

d~ltaPlttlW(U}!;I(Pl!fI,PuQ)/PUQ

!.about ..om«>ials
Ql1p""Qo(1 +dElItaOold(U)
Pnr-::Po(14-dslt;lPl'lsw(U}}
Ynl'!W=(QI1p..QI'l}PtI
Rloi'lg==qhp(Pnr~Pn)

..0.01

11.04

50.27
19.00
27.05

~1i9,QS

L<!bour • Cat. 1..1
Onp=ClfJ(1 +dMltaOotd(U»
Pru;:.Po(1'k;1$ltaPr.6W(1I»
Ynew=(Clnp-Qn)Pn
Rlong::Qnp{Pnr.PnJ

222A!3
2.94

-60.11
-68.47

stores
Qt\p=Oa{t.+deltaQold(U»
PI1r-=Po(1+dilltaPnaw(U))
Ynaw=(Onp-Qn)Pn
RlonJ;1::::Qi1p(Pnr.pl'I)

Cialf' 2
Qnp=Q~(1+dG{laQold(U»)
Pnr-=Po('l +deItaPnew(U»)
Ynew=(Onp-C!n)Ph
Rlong=Clnp(i'nr-Pl1)

Ell1ctl'lclt1{
Clnp=Qo(1 +delt';\qold(U))
Pnr=Po(1 +daIt:1Pnaw(u»
'Ynsw=(Qnp-Qn)PIi
Rlong=Otlp(Pnr-Pn)

Watal'
anp~Oo(1 +daltaOold(U)
Pnr.::Po(1+del~Pn£)w(l.l»
YO€lw=(Clnp-On)Pn
Rlol1g=Cll'lp(Pl1r-Pn)

0t!1011'
anp:::Qc(1 +doIItlQofd(lJ»
Pnr-PQ(' +dsltaPnlSlIv(U»
YI'l~(Qnp-Qn)Pfl
1Iol'l£,l:::Qnp(PnfAP,,)

HsmdOffit~
atl~;:Q¢{1-H:1d1aQC)ld(IJ)
P'1r-Po(1 +d~«nPnilolll(U»
YnGVr-(Clt\p-Qn)Pn
Rll'ltIg":Qnp(Pnr.Pn)

2t.41
1~.~
·$1US
SO.59

1.95
130.63
34.S4
ZM9

$.02
13M3
-29.11
8.$4

2.81
13M3
174.35

1,,9a

10.09
13Q.63
644.'1£1
38:65

$.76
130.63
..146.09
22,07



0,01

Vo an PH
0.02 6277.00 574000.00 o.m

vo IQo PI)
PrOduct TO~$O:t--e,._----r.:..=~ass3.0Q ' 532000.00

5563.00 547000.00TnnsMinsd

~el~Qold(U);::{Q~'.';..Quo)/Quj'j.

fllelt:lPl1sW(U)d(Pl.ln·puo)/P!lQ

ORE
O,np=Qo(1 +t4QltaQQld(U»
Pnr=:Po(1 +dGI~Pnsw(l.m
Yn5lVll=(Clnp.ClI'I)Pn
RJong:.':;Clhp(Pnr4.!1n) .

n.GB

..0.10

590184.21
·0.Q1

323.27
00323.27

0.02 8277.00 sesccaoe

de~tliPnaw(U)I;:l(Pun.puo)iP",o

GRADE
Cll'lp=CltJ(1 +cMlaQold(U»
Pnr;:Po(1 ~eltaPnew(U»)
Ynew=(Qnp-On)Pn
Rlon![,!=anp(Pl'tr·Pn}

641692.41
a.Yl

979.00
·979.00

Tons P1Qdl.l(:t ., 6563.00 23700.00

Tons PQtentialProduct i ..856$:00 4947s.o0

deltaQold(U)c(QQi'I..QIJQ)/auo

deltaPnew(U)c(Pun.~\lo)/Puo

PlANT
Ohp=00(1 +dnItaClold(U»)
Pnr:::Po(1"i·dsIl.l:lPnr:lw(U»
Ynaw=(Clnp-t1n)Pn
Rlcmg=Qllp(Phl"·Pn)

O.M

..0.01

515S3.59
0.16

..1127.58
1127.Sa

0.14

0.36 8277.00 24700.00

0.17 8277.00 S".mS6.00

0.34

5998.07 16601.00 0.340.36 10195.79 30426.00

8563.00 ·23700.00

I:llO!t!lQolq;g(UF(Q~ij.aIB@)lQi.11)

lilol~lFlilQt.'\1(QJF(~!.Ii1..pIJl@)lP!,;@

(;0$* ¢.$~ nbllS!tll
QI'lp;::Q!)(1+dClIIaQQld(U)
PnrnPo(i +doIlnPn®W(U»
Yl'!ow=«()np-Cln)Pn
RIOl'l!;)=Onp(Pnr·Pn)

43436.91
0.34

tmB.16
0.(1)

@.03

~.07

o.~ 8277.00 24700.QO 0.34,



CostoESAI.,~

Product Tons for Sates 0.52

Quarrterr 3/93 Quarter 4193
r.-:v;:-O-----,.:Q:.;;.o=~~p=-o.........--l:ltivn::""--fyl'l IOn

8847.07 16601.00 0.53115873.79 3042a.OO

5als$TOI'I$ 0.34ossa.071 16601.001 0.36 10195.79 30426.00--"~~~~~~--......... ~~~~~
dl9ltaQold(IJ)"'(Qun.QI.lIQ}/Quo

clG1ltaPooW(U)O:(P!.m·PtlP)/Ptlc

$aiesToril$
Onl);00(1 +daltaClold(U)
Pn;':P,,(1 +dalmPnsw(U»
Ynew:=(Qnp..Cln)Pn
Rlong=Qnp(Pnr-pn)

0.133

..@.Ol't

30426.00
0.35
0.00

566.21

Quarter 3/93

ITons Sold. 0.59 18477.00 3Q426.oo
Va Qo IPo

"

o.a:sdeltaQQld(U)=(aun-CIuo)/Quo

cleltaPnaw(U)"'(PUfI-PUo)/P9Q

Sal(!!s Tons
C1np=Clo(1+deltaQold(U»
Pnr-PQ(1 +daltaPnow(U»
Ynl'lw=(Clnp-qn)Pn
RlonS=Qnp(Pnr~Pn)

f3822.00 16601.00 ,

8847.Q7 16601.00 0.53 15673.79 30426.00

0.03

30426.00
0.55
0.00

769..19

0.52



Skilled ~bo'iJr(ROOO) . -
Cat ~-1 Labour (ROOO)
S~tsi!l (ROOO)
Car2(ROOD)

'city (ROOO)
(FUlCO)
(ROOO)
Offica (ROOO)



CAIl.CU\AIfO_N OF pRODUCTMrn PRier; RgcoVEBY CONTR!BUTIONS

MINING

Va ce IPo JiVn Qi'i Ph
Product Tons Mined 13217.00 0.0115aaooo.oo II 7867.00 O.Of 555000.00

Inputs i.l?lbour~Officials
Labour ~Cat 1-7
Stotes
Car 2
EleotriciW
Water
ethel'
He;ad Office

1~~:gg 2~:gg.1 2~:~~!11~~~ ~~gg 2~:~~
3255.00 is.a71 1213.S011 3132.00 24.43 128.20

:~~:gg ~~~~·I.~~:::.gil ::§g ~:;~ ~;~:~g11

1&5.00 1A6 126.20 i! 243.00 1.90 126.20
735.00 5.801 126.80! 509.00 3.97 128.20)
877.00 6,921 126.8011 842.00 6.57 1!zS.20i

l..abolW - Offll::lpl$
Ctnp=Qo(1+deItaQcld(U» 41.18
Pnr;:po(1 +dl'lltaPnew(U)} 20.8e
Ynew-={Qnp-OIi)Ph -a~.13
R!ol'lg:;Qnp(Phr-Ph) -19.60

!.aboui' - Cat 1-1
Onp::::Qo(1 +cI@ltaQold(U»
Pnr=Po(1 +deltaPnt;lw(U»
Ynew=(Clnp-Qn)Pn
Rlong=Qnp(Pnr·Ph)

stores
Qnp=Qo(1 +deltaQolcl(U))
Pnr=:Po(1 +dBllaPnew(U»
Ynaw:;(Qhp-On)Pn
Rlong=Qnp(Pllr-Pn)

Car:!
Qnp=Clo(1+deltaQQld(U»
Pnr=Pti(1 +dettaPI'1E1w(U))
Yn!3'J'r.'(Qnp-C!n)Pn
Rlong=Clnp(Pnt-PI'I)

Electricity
Qnp=Qo(1 +deltaQold(U)
Pnr=Po(1 +dI3ItaPnaw(U»)
Ynew=(Clnp-Qn)Pn
Rlong=Clhp(Pnt-Pn)

Water
Qnp::Qo(1 +daltaQold(U»
Pnr-P()(1+Q(ll!;aPnaw(U)
Vnew=(Qtlp-Qn)Pn
Rlong=Qrtp(Pnr-Pn)

Oahllli'
Qnp=Qo(1 +deltaQold(U»)
Pnr.=Po(1 *'tlGIbPnew(U»
Ynw.r:::(Qnp-Qn)Pn
Rlol'lg=Qnp(Pnr-Pn)

HiaS!d OfflcQ
Clnp=Qo(1-!odaItaQofd(U)1
Pnr-Po(1 +doIlaPn®l(ll»
Ynav-r-(Qnp-Qn)Pn
Rlong=Qnp(Pnt.PIl)

2:35.02
3.17

-14.34
~102.50

25.03
123.90
77.3$

-107.70

7.54
123.90
178.24
.32.46

3,19
12:3.90

6.18
..13.7:3

1.42
123.90
..s0.60
06.12

5.65
123.90
21$.69
.24.32

e.14
123.90
22.~
·29.02



0.01

8277.0°1568000.00 I 0.0111 7257.00 15550OO.00....:LO-_ ...0._01,..JInputs Tons Mined

deltaQold(U)=(Qi.m-auc;)/QUQ

deltaPi'lQW(U)"'(PUI'i·PUCl)'~LlIli

O~i5
Clnp=Qo(1+l:1elfaQold(lJ»
Pnr;:po.{ 1+deltaPnsw( U»
Yfl@w:=(Qnp-Qn)Pn
Rfong=Qnp(Pnr~pnl

,.(J.P~

.0.01

,
549198.61

0.01.
·62.44
82.44

Qt.lat1:9r4/93 II Quarter 1/94
Vo •.•..••·jQO... . Ipo ~IVn QIl en

8277,00 I 596\36.0°1 0;141 7887.00 62715.00 0,13

a277.00 1574~jO.001-""""'O:-:.O"""1 JI--:::7-:=':sa""'7:":::.O""'O+s:=:s::'::so::::o:::o""'.o:'::'o+--'-""o""".a:"l"'"l1 I

Product Tons Potentia.l ProdUct

Tons Ors .

doliaQold(U)=(Qun.QiJo)/QI.IO

dclt;aj:)nIiiW(U)""(Pun-PlJo)/PUC)

GRADS
Qrlp::Qo(1+daltaQold(U»)
foI'nr-po(1 +deItaPnew(U))
Yn!;lw:;(Qnp;-Qn)Pn
Rlong=Qnp(Pnr~Ph)

0.05

-0.09

603028.85
0.01

~~a2.$3
-ae2.53

82n.OO 59696.~,.,... 0_.1_4JJ..-_78....8...7~.O_OJ..-6..Z'I_1_5_.a,O_ .1.-._._0_.1 .....3

aznoo .24700.00 0.34 7887.00 261300.00 O.2$)Product Tons Prot;luet

Tons Potential Product

deltilQold(U):::(Qun.Q~'o)/QUo

d~ltaPnow(U)'"(Pul'l·PtlQ)/PUO

PLANY
Qnp:::Qo(1 +da~lQQld(U»
Pnr=Po(1 +f.lGlt:lj:lnow(U)}
Vnavr-(Qnp-Qn)Ph
Rlong=Qrip(Pnt-Pn)

a.tls

65013.05
0.12

289.00
~2a9.00

10195.79 30426.00 0.34
11

j',204.44 24572.00 0.29

doi¢t.lQ~ld(U)c(Qtln.gtll)}!C!!l@

¢llC!2a!llnOW(U)r:I(Ptlln.$!MO)JPUE:)

..@.'i0

cG:1l3

Coot..:li·ooloi:)
Qnp:;Qo(1 +f.l(:)I~QQjcl{U»
Pn~Po(1~cIlnPft~w{U»
YI'lCW'=(QI'lp-QI'I)Pn
RleflQ=Qnp{Pl'lr·Pn)

19947.69
IJ.Zl

"2iJ38.40
0.00



C\

deltllQQld(lJ)"'(Qun..QuCI)/Qu()

deliG'li?iJ$w(U)!:l(PUI1·Pu()}/PUo

..0.19

.o.oa
Sl.'lies Ttlilts
Onp=Oo(1 +detmQolr;l(U»
Pi1t=Po(1 +cieltapnaw(U»
Ynsw=(Qnp-QI'I)Ph
Rlong=Clnp(Pl1r-Prt}

24572.00
0.31
0.00

393.01

.REVENug
I Qu~arte~~r.~4~/e~3~__ ~~II~ __ ~Q~u~a~rt~'er~1~J~94=~
IV!) •.IQo Po ilVn Ian I?n

.-.::P,--l'o-d"""'U.....ct:,....·--,,;T:-o~n·s-s:-O...,.fd.,...--~.-..II~· ..;'1S=-4==n=-,-=Qo=-•• +-=I::;;:.3~04":':2:::6'"".0'=OF=--'""OC-::.6~1ri5541.00 I 24572.00

!.-lfl__P_I.!_ts__ _,_T_o_nS__ fo_r ...Sa_. le....$ 1.__1 .....S8_7_3._7-9.J...il_3~....04::":.•_"""2_6:::-__.'::':OO~_:----0:::".":::52::-!1:-1""11:::-;8:::2:::-e."':'447'f-il-;:2~45::::7:;;::2:-:;.OO:::-t---:O:::-.4"::8M.

0.63

dGltaQ()I~(U)=(Qun..Qul)/Q\I!lI

dI'JitaPnew(U)=(PYn-PUO)IPUo

..0.19

0.04

Satll!llS Tons
Qnp=C!o(1+deItaQold(U»
Pnt=Po(1+deItaPl'Isw(U»
Ynew=(Clnp-QI1)Pn
Rlclhgr.:C!np(pnr..Pn}

24572.00
0.54
0.00

1523.00

Ii .



,

I
I
~

I

1"'"

J_c ~ ~_

INf:!U1DAT,8

lMINIINPOT~LUES

if

J

~IDfl~~m~TI·i'O.•.t"QU _ solei .,

r~fVAi:UEs--lR(i)VGnUe(R~-' I
_''"1:~3~o~ao::=;,o~(l''''''="''=~ooi[=.==E~~n

-2764.0D •. .•• ••. II
~-~.==~~==~~~..=~...======~..~._.=_==~~~======~~=====#"~,~~.~,~==~======-=-·=~d

ANG~ INORKING PROFIT (ROOD)
. ING
CFi1 CHANGE II\!WOR.K1N(; P~O(!IT (RileD)

i\



I
I

l
I
i
I
I
I
I
I

PAGE 2

CALCtH ..AtION OF PRODUe'fMlYf PRICE RECOVERY CONTRIBUTIONS

'Va IClo :1'0 ·,Vn 'Q.I'I jilin .. _J
7887,00 r 0.011555000.0°11 9247.00: O,02F5S0000.0j

f.::o'il-P~I.!~ts~---""La"--:-bo~u-r--:O-:::ffi""Ci:-'al""s--i-~11:-:0:;::7.""OO:::-O+---:5==2."=0'='0+",~""'2~1-'::.2~9-i!-JI 1138.00 I 53.00 21.471
'Labour - Cat 1-7 86200 23e.OO I 3.S1 II 91200 j 241.00 3.691
:StCiYes 3132.00 24.431 128.20 i 3713.00 I 213.61 129.50I
:Car 2 789.00 6.161 128.2QII 520.00 I 4.<12 129'.50r
!Electricity 400.00 3.14 i 126.20 II 41G.00 I ~.21 129.501
,Water 243.00 Mol 1213.20I 316.00I 244 129.50 I
;Other 509.00 3.91 128.201 6SS.00 J 5.30 12$.50 I
IK«acf.ofF.ee B42.00 6~511 1213.201

1
154f:).ooi 11.94 129.501

'---_.,.._.;_ ........__ ............,.._.;-4- _ _.....I _""-'-----...\I-..,.-_...!...-' __ "Jr.-...__ _j

Tons Mil'li;1d

clqltaPi'llllw(U)=(PUfI"PUa)/l'l!©

l.<1bol.lf'• Official;!
Onp=Qo(1+datil:lQQld(U»
pnr=po(1 +cleItaPnew(U})
Y:'!iOIw=(Onp-Qi't)Pn
Rlol'Ig:;:Qnp(Pl'lr·pn)

0.01

60.42
21.48
159.37

0.52

Labour ..Cat 1~7
Qnp:;:QI)(1 +daItclQo!d(U»
1'1'10-1'0(1 +aiaII:aPnGV>iU»)
Yn~Qnp·QnlP"
FUonS=Onr(Pnl"-Pn)

ZTl.71
3.64

113.39
-1-4.75

StCf~f!
Onp"'Qo(1-1-deltaQoh;l(U»
Pnr=Po(1 +d~ItaPnew(U»
Ynevr-(Onp-On)Pn
Rlong--QI'IP(PnN'n}

Carl
01••'''00(1 +dsII:aOcld(U»
Pnr=Po( 1+deIt:lPrll.,W(U»
Ynaw=(anp-Qn)Pn
R!C)n9~Qnp(Pt\r-Pn)

Electricity
00p=00(1 +deltaQcld(U»
Pnr=Po(1 +cle~PMw(UJ)
'\'l'Isw=(Qnl"-' . ""11'1'1
R!C).'lI!=C In)

26.$9
12$.35
..:;16.81
-4.12

7.15
12e.:35
408.09
-1.04

3.65
129.35
57.Q2
-0.53

W&~ei'
anp=Qo(1-W;\,~tbQo\d\U})
Pnr=Po(1 +d·.'~t.'FnGW(U)l
YnGW=(Qnp-ClI)t'"
l{lon9~Onp(Pnr·Pn)

Othc:ll"
O"p=oo(1 +dellaQold(U»
Pnr-PQ(1 +deIIaPnOW(U»
Ynew=::(Qn~n)Pf'i
Rlol'lg"Qn.p(Pnr..pn)

2.20
129.35
..sc.7a:
-0.32

4.61
129.35
-eass
-0,67

HoaililOffice
Qnp=Qc{HdelttlOolcl(U»
PI1I'=Pc(1 VdollltlPnvw(U))
YnG\JII;t;{Qnp-Cln)Pn
Rll:ng:,;Ol'lp(pnr..pn)

1.63
129.35
-551:10
atJi



CALCULATION OF PRODUCTiVlTYl PRICE FtE!COVERY CONTRIBUTIONS. COl\l"NNUEO

iTons Ore
J

ITunsMiried
I

·'I/n IQn lPn
Iproaur;t

Inputs

deltaQotd(O)::::(Qlln-Qua)/QIJO

deltaPrtoW(tJ):::i(PUI'l..puO)IPUQ

ORE
Onp=00(1 +delttlQqld{U)
pnr=:po(1+deItaPn®w(U»)
Ynl;v.r-:(Clrlp-Cln)Pn
Rlong=ClnP(Pnr.Pn)

lidO PO
7887.00 1 6550oo.QO I

I I

78a7.00 I5550(,'0.00 I
I '

0.01

0.16

560000.PO
0.02
0.00
0.00

0.01:t 9247.00 !560000.00 I 0.021
0.0111 9247.00 I 56COOOt:;::';:;';t.A.OO;:;"iI~-""O.'::'OZ="'"i

:1 i I !

Tons Porenlial Product
JIVn IQn. 113ft

Product

7as7.00 62715.00 '" -

1881.00 lS55000;OO I
0.13tt SJ241.DO, ••61040.00 I __ O.!5.
0.01 9247;001560000.00 t •. •O.02J

Tons Potential ?roduet

delt1llQl)ld(U)=(QUi'l.Quo)/Quo

deltaPneW(U):l(f'un·puo)/Puo

PLANT
Qnp:\'QCl(1·l-deItaClold(U») .
Pnr-Po(1+daIt2Pn(WlJ(U})
YMw=(Clhp-Qn)Pn
Rlong=Onp{Pnr·Pn)

d~It1!lQCild(lJl::l(Q!ln-Quo)/Quo

deJtapnaw(U)"'(PtU'I-Puo)/Puo

GRADE
Ql'lp=Qo(1 +deItaQold(U)
Pnr=:PQ(1+dsitarn!i1W(U»).
Yn&w~(QI'lp.QrI)Pn
Rlong"'Qnp(Pnr~Prt)

.0.03

lUI)

5401.16,99
0.02

..s~tr.3$
327.33

Tons Product
WI Qo IPI) I~ .. "" Io.n IFin

7887.00 26900.001;";:;"-.-=O.":r:2:1:-i
11

f 1~247/·0I 28200.00 I

0.05

65745.84
0.14

712.69
~7j2.e,rJ

0.1517887.00 62715.001 0.1311 9247.001 61040.001

II QU<1rcoll' 21M

0.337204.44 24572.00 I
7887.00 26900")0I O.2S ~ ., 9247.00 I 282,00,00,1 0.33

I

©6~(i\l'()l:1!~
Qfl~c{i~'tL"Qcld{!.I»
pl'jt.:lPe{i.~o4iaPi'tC'.:'.t(O)
V~P{Q"~I'l)Pi'l
1"V.cms-..QnptPrIl'-Pn)

2~.2i'
0,23

..1m.if
..c.Ot)

PAGE :l
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'1

r~1\
it COST OF SAtEs

deltaQold(IJ)={Ql!n ..Quo)/Qul)

deliaJ:lnoW(U)=(pun-puo)/PUCI

-0.10

IlI.GO

SalG!iS 100'1$
Onp=Qo{1 +q$It:lQold(U)
pnr-Po(1 +ds!taPnew(U»
YnlW.!=(Onp-On)Pn
Rlong=Q[lp(Pnr-Pn)

2:2200.00
0.39
0.00

-7fl1.fil

Product TOl'IsSold

tleltaCi:J!d(U)=(Qun-Quoj,<.llO'o

llJeltaPntilW(U)={9un-Puo)JPUll

.JJ.10

-D.US

Saies Toms
Qnp=Qo(1 +deltaQold(U»
Pnr-P(l(1.1.-<leItaPnew(U»
Yn!'.\'r-(Or ,p-Qh)Pn
Rlong=Ql\p(Ptir-Pn)

22200.00
0.44
0.,00

..a54.18

SOURCES OF ADJUSTED CHANGE IN UNIT WORKING pROFIT ..Quarters 1/94 and 2/94
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