SEVENTH" PAR

OLUANIRRFAIRAY &

AR PROACH

Answer to guestion
Second Case : TIME SERIES




ESSENCE OF THE PROBLEM

Lot L flows between instantst=0and t = T

I'he unknoewn efithe preklem is the average
gracdeal efils Gradera(h) s the prepeion; of
COMPERERNANRNHESIICEIGINTIAERthAL
CIOSSES e < Sampling plaRe> BEWEERITE
Fancit di Graceran eflIsnelRegralimean

e a(h)WHESE aIgERRICI EXPIESSIGRNS REVEL
KIRGWIA.




The best we can do IS te assay samples
taken at a uniform interval in.segment [0, T ]

RIS Gperatien; can ke Proken UpInte We
Eler-gEnerating Sieps

SEICECTHON 0 @ extensioniess Point=
IRCrEMERLS g (ISRt ) e SEgmeEnt | O, |
ISHERIACEU 9/ AISERES B QNValUES Olfel(ly):

VIATTERIALSIZATI @N e Peints=Increments;
€. transiermation o peInts |y InterMaterial-
Increments ready for assay. est [a (tg) .




SELECTION OF POINT-INCREMENTS

Timeaxis: 0 t; t» tz ta =T,

ke T, B -

Yellowaneais
thethuevalue ol

oreoeltiee sl 1T
S

e Vvalue of

pPreduct as I

Generates Point Selection Error PSE ... 4




POINT SELECTION ERROR PSE

Lot L flows between instants t = 0 and
=i, I'he Point Selection Enoern PSE IS
the eer committedwhen the segment | Oxl|
ISHEPIECEGNN A SERES G OROINTE
INCHEMENHIFRSIENSISIUCIECNCIRtIIEROI:

as T -a_. Ty Red minus Yellow

1] S —

a T, Yellow

T'here remains to materialize the immaterial,
extensionless points Iy ...

5



MATERIALIZATION OF THE
POINT-INCREMENTS

THE pPreklem s Lo tianSienmn a SEenes ol ..

® |WVIMINFERIAE =,CF=ENS IOINEESS) P OINTTS
ONNENIMEREXISHALOR

SIVIATIERIASINCRENVIENNES R @ S ERNNITO
L MATERIALESAVIPISE GRiaIEC Y,
gatherng the INCrEMENLS thal collECUVELY
represent the lot L .




BREAKING UP THE TOTAL
SAMPLING ERROR TSE

Jorthe ...
POINTFSELECTION ERNOIN PSS E
zlelelsy o) iglel
POINTT WVIANTERIALIZANTION ERROR PVIE

T LA L SAVIPEING SERROIR IS E ¢zl
therefore be expressed as follows :

Total Sampling Error TSE

TSE = PSE + PME 7




The materialization of the point-increments
can be broken up Inte a seguence of four

_— DELIMITATION
= DISCREHIZATION
— EXJRAGTION
— PREPARATION

that we' are geing te review: new.




DELIMITATION of a volume of matter :
this Volume-lncrement VI does not take the
diScrete nature of the fragments Inte account

DISCRENIZATION = definition of 2 Viedel
Viateralzlncrement MMINmade el liagments
< PEfAINIAG e tHENGIUME-IRCIEmMEnt;

EXAIRAEGHONeiFACtUalRVIiatenal=Incre-
ment AMISrem the Viedel Viaternal-lncrement

PREPARATIGN = Gathenng / Processing
off Actual Material-lncrements and Sample te

form the Sample Ready for Assay.
9



INCREMENT DELIMITATION
¢ THE VOLUME-INCREMENT 0

Delimitation IS 2 purely: geemetrcal Ste
WHICHICORSISISHRanSionming ans::

® | WVIVINTERIAL EXXTFENSIONEESS
POINF= e < PolntElncrement > Intere

W EITUIVMES tRethree=alilmensional
< \Volum e~JrJgremem >,

ThIs operation can e Broken up INte seve-

ral steps that may be correct or iIncorrect ...
10




We define a certain volume of matter that
does not respect the fragments boundaries.
This aspect IS taken carne ofi in the Ssecend Step

heZene-dimensional Pointtlsis exten-
pecinierarOneEdImeEnsIonalsSeEqmentils
lo I (IERGUAFATLY)

>

e @nReEadImensIonalrSEgMERHITS exs
[eneedinteatiwe=dimensional'Surace s

11



The Two-dimensional Surface |5 is ex-
tended inte a Three-dimensional VVelume Iz

!

B D
I3 IS Shown here In hoerizontal projection

A B C D on which we will now reason.
12




CROSS-STREAM ¢ CORRECT
INCREMENT DELIMITATION

DEEININHONS P =constant: In \/JJ\ 5‘
aJJ reaES eitherstEeam Js CJF cLJrJ
Selpnle lLlgsig of denle, Wellerl Snitelk

}-\B ancJ CIDNIE paraJJeJ, EXaum]

. | s [ rovesss \ B/
B D B D B D

Correct Correct 13




CORRECT DELIMITATION

CUTTER GEOMETRY : It IS correct when,
and enly,When (thrree cases):

9 Siralght:pathicutter edgesiare parallel;
9 CinculapathicCUtiEr edges aie radial;

9 Undefined pathi(hand sampling) s there
IS COMECHIECMEUR INEVERCOECT:

CUNNMER VEILOCINY SIS Correct WheR,
and oenly when, the velecity IS uniferm durng

the stream crossing.

14



INCORRECT DELIMITATION
INCORRECT CUTTER GEOMETRY":

$ Straight-path cutter s incormect When
defermed by Wealr 6f ehstitcted.

9 Circular-pathid eViceill=aesigned cutter
StucIEaNRIFARGRIANRN SIS (e guent)

I (I3
s :m

Co)rreioi




CUTTER VELOCITY Is INCORRECT
Wwhen the cutter ...

9 Does notireach itstneminallvelocity:
THENGIENRESIIGRS e iee NEAl e Sieani:

9 S| oWSHd oWnRIWHERCULTHNG fthEstiEan)
IHENCRVENSTIPHPEWEHUIFEHIEUT I

9 Hydraulicy pnetmaticy magnetics hand
dRVeES: Cannewalianta URIiermVeloeIty:

ELECTRIC DRIVE ALONE, when powerful

enough, warrants a UNIFORM VELOCITY




Incorrect lay-out of a correct cutter

® Never cuts a certain fraction of the stream
Projection Actua Cut

Al AE
red area

9 CUtSIalCertainiselectiVeiacioniorhe
Streaimiwnennaie (rebounds SPIASHES))

PrOJectlon Actua Eut

P=1in red area 17

>




Structurally Incorrect design

¢ Flap samplers (usually « home-made »)
! Stream te be sampled
‘ Flapiniclie (o) pesition
A Flapinrsampling (Gn) pesition
e delimiatieniasiie

INCOIEC SHAPE Gl el iiaPEZE
stead off a parallelogram;

Samederectwithrhiexiple
~n Nese samplers (small rates)

PROCESS B SPECIMEN (incorrect) 18




DELIMITATION : Two-dimensional projection

JOSEaRN (1] /2/  \3\

1. Medel : Frame en a stopped Belt,
2. Cress-streamiireon et e ngnt;
3, Cress-stream emmgnuie et

JiNeesEer \4/ (5) (e[

4. [Flaprand fiexikler nese,

5. Cress:Stheam that SIowWs dewn;

6. Cress-stream that does net reach Its
nominal velocity and Is still'accelerating.

19



INCREMENT DELIMITATION

ERROR IDE

When delimitation does noet respect condi-
[IONS OI CONMECINESS), anl ElfieN lakes I pPlace: ...

INCRENEINIFBDEISIVINAYI ONSERIRORSIIDE

RIS enen cannet ve estimated heferehand.
EXPERERNCE SHBWSHITCANENVERA G E:

e eniy efficient state gy Wit [DENSHE . .

ELIMINATE IDE BY IMPLEMENTING
CORRECT EQUIPMENT CORRECTLY

20



DISCRETIZATION
¢ MODEL MATERIAL-INCREMENT ¢

cUtter side! that contalns ItS Center

THE REBOUNDING RUISE
Allli@MERT E ROURCES teWaKdS the

*

? O | o) gV GEEGMERNISNIERENVENES
* ifthey Wererconeensedin GL Al

[liAGMENtS WIOSE CERLEL Off graVity.

fallswwitinrtherVelume-Increment

Rebound on Make up the ...

CUERECUE Model Material-Increment




\We cannot Isolate the matter contained Iin
the « Volume-Increment VI » green
areas ). We therefore have to transform the
Voelume |5 Inte a grolp: o FagmeERts.

F - F,
ET Y
ACCOIUINGterthETEReUREIRGNUIENRGEHE

eachrfiragment F RERAVES as I WaS COREEN-
sedin G, G fallstwithirthe < Volume-Incre-
ment VI (Center); then £ Belengs torthe

« Model Material-Increment MMI > (right).

1 does not. 22




The « Model Material-lIncrement » MMI

%) F2
RN D

HeHZENIEINPGIECHORICIFVOIUMEINCLEMERTNV

According terthe rebounding rule Fand =
alie condensedin & and <G Thereiere::

&5 fallswithin Vi FodGES BeElong tarvivil

G, falls outside Vi Frdoes NOT beleong
to MMI 23



Due to the existence of the structural
« Constitutional Heterogeneity: » of the mate-
fal; the Moedel' Materal-Increment: MM Aiffers
irem the Velume-Increment V. This difieren=
CElIS a iaReemiVararie:

The variance of the population of all
possible « Model Material Increments »
MMI is nothing other than the variance

of the structural ...

« Fundamental Sampling Error FSE »
defined by the zero-dimensional sam-
pling model.




INCREMENT EXTRACTION

¢ ACTUAL MATERIAL-INCREMENT ¢
We have abstriactedly defined the compes|-
e eikeModel Wa Enalsincrementviviiss
Tr SIENEMAINSHOICORCTEIEINAEXUICITaN
SACIU M«l;erlellalr EMERTAIVIID
Jj

TrJJ PPELGRNNEYAEUIEIENtNOIFSEIEC:
uvetne 2ce LGN Prenaliiity ISTAeHCRGEN
Uniierm: InfetieEFWoerds the'selection may: e

INCOrKECT. IFthat IS the case, We eRSEerve an

INCREMENT EXTRACTION ERROR | XE
25




INCREMENT EXTRACTION
ERROR IXE

MENt Extrastun Enrern IXE »
| € [eheunding e Is
c,_r.ecJ ur '\LL FACIeRS

— )

usuallv due to
cutter characteristics ...




T'he two critical parameters are again :
[he cutter, geometny: : Width W
e cuttern VelocIity V.

EXpernmental results (107 8) sheyw: thal :

QWZWO:Bdand 9W<W0:3dor
V=V = 0.9 10/ V. > Vo = 0.9 11/
(% Ok )
& o
< \W Y/ L@St ferthe
[ACEMEnt

Corect Extraction 27




INCREMENT PREPARATION
¢ SAMPLE READY FOR ASSAY ¢

Thelncrements anergaiti ure,,J, transterred,
criushed; grouna; ared; e u urm rrs
ESANPIENRECGVAOIFAS:

1%

Jr)em ENSIElENIOIERE J

OIIECINESS GEMANE
SampleeEmainL
ane..

INCREMENIForrSANVIPIE

takes place ...



INCREMENT AND SAMPLE
PREPARATION ERROR IPE
VWENGISCIOSEM SIXCCOMPONENTSItO ‘]PE
EOSSESEEll eJerrJerJ ISIENLENNGY) LY
MUSTRE rr)wvaraJ Sample (e,g,

® CorliciplinEicion & e S4ireiplee

/el OWEGBNRILEISEL ng
PEIGNYINGOrGtIEFSaMPIES uist, \M)
JAlteratienionthecnemical cCompoesition
e.g. less of constitutional water upoen drying
(overdrying of silicates) ... 29




Alteration of the physical composition.
SpPECIfic te: moeisture and size analysis,

UNINSFENIIONAISGpErRatichalimiStas
KES T nevligence; anoline l2helling mixing
VRN CHGRSNIEIGREINGGCIEFERISAIIPIES

DEIN B ERAVESAWIRERI INGRVAANE

SANVIPEES O ASS A RES\ULIFS
PDefrauding IS Aot URiregqUEnt i trade and
environmental control. Examples with GOLD
(e.g.Borneo : Bre-X !) and URANIUM.

30




CONSEQUENCES OF A CORRECT
POINT MATERIALIZATION

COECt Delimitation D)= =0
COIECT EXAacClion IXE =0
COIECTIRIEP AN IPE =0

Correct Materialization of Point-lncrements

PME=ISE=IDE+IXE+IPE=0
Whichrentails::

Total Sampling Error TSE

TSE = PSE + CSE

31




BREAKING UP THE GLOBAL
ESTIMATION ERROR GEE

B ON THE SCALE OF THE ...

OVERALL ESTIMATION PROCESS

CLOBAL ESTIVIANTION ERXROR CGEE
GCEE = [SE) + [SEy F [TAE

L (PRIVARY) SAVIPEING ERROR TS =
[ (SECOND:) SAMPLING ERROR TSE>
| ANALYTICAL ERROR TAE

9 1O
® 1O
¢ TOT

> >

>

32




Each sampling stage Is a seguence of
several sampling sub-stages ...

@ ON THE SCALE OF A GIVEN

SAMPLING STAGE or SUB-STAGE
stignzls PRIVARTC 0 S ECOINDIAR Sjtzlefss

TOTAL SAVIPEING ERROK TS E

TSE = CSE F |S=
2 CORRECHT SAVIPEING ERNCIN CSIE
¢ INCORRECIT SAMPLING ERRORISE

We have to distinguishr between twoe cases
33



TS5 = CSE & ISE
L/ CORRECT SAVIPEINEG ERROR CSE

CSE — FSE ¢ GSE
— FUNDANIENTAE SAVIPEING ERROR S E
— GROUBINE/SEERESGNIIONERNCR CS =
¢ INCORRECT SAMPLING ERROR ISE

34



=>

TOTAL SAMPLING ERROR TSE
) = sl

% CORRECT SAMPLING ERROR CSE

CSE — PSE - PVIE

_— POINT SELECTION ERROR PSE

~ POINT VIANTERIAEIZANRON ERROK PIWVI=
PMESICSEISES(ESEHGSE)HHISE
FSE and GSE = errors
ISE = errors 35




¢ INCORRECT SAMPLING ERROR ISE

» INCO
» INCO
IN(E©

ISE

= |DE + IXE + IPE
REC
REE)

I DELIMITATHON ERROR | DE
FEIRACTION ERROR A=

RECH

[ PREPARNTION ERROR |P =

AT EVERY SAMPLING STAGE or SUB-STAGE
THE TOTAL SAMPLING ERROR TSE IS

TSE = CSE + ISE

TSE = (PSE + FSE + GSE) + ...

. + (IDE + IXE + IPE) 36



VARIANCE OF THE POINT
SELECTION ERROR PSE
POINtESEIECHBRNSTUSUVACORREECHS
NENEPHEIUNBIASED:

Jchemeﬁm [0 quantify the autecorrelation
of time series of data and estimate the
variance o%(PSE).




A lot L flows between instants t = 0 and
t =T, The « grade » a(t) Is the grade of
the slice ol matter that flews betwveen
Astants tand t + dt. The unknewn ag Is: ...

pUttREralgepraIC EXPESSIORIeifa(t)Ns
Rever knewn. Te appreach at), the hest
We can do s to extract Q Increments |, at
a uniform interval Ty ... 38




Q Increments |, are extracted from the
Sstream at a uniform interval Tg,. There
remains ...

9 [eEIghrand assay thenm mass Vg,
grade ay

9 10) compuie therneteregeneity iy oil;
and [eefnearelow] the varegram V(] o)
O g WhICH ChalcCtENZES thE auloColiela-
tien of [(t). Te'estimate the variance
o2(PSE), we also have to define the auxi-
llary and error-generating functions. 39



DEFINITION OF THE « MODEL
VARIOGRAM » of h(tq)

Thelot I, grade a,, IS represented by a
SERES O QI polnt=INCEMENtS 5 taken ait
NSRS = g+ (0=1) o Wit 0F < tg = io) -

IHENMOU EINAGERAMNRIVEIVESHHENUE,
unlaion e velties e el (), v ), i) -

Where M*(ty ) IS the average of M(t;) 40



The «model variogram » of the hetero-
geneity hy=h(ty) Is defined as follows ...

ARG} ) = M@+ — Ng 2 IS HE « IRCIEease »
Ol My PEWWEEN tg AMbl tig+) = tg F (I — 1)1

e varegram Vi({ip) ek merersimply;
V()5 ISTe Ralicmean=sguare eirAR(E))
(IN@IFtEalEVaraRCE aS e m(AR) == 0):

Z [Ah(q, j)I?

V(])= =mmemmmmemenan

2(Q-}j)

41



DEFINITION OF THE
« EXPERIMENTAL VARIOGRAM »

RPractically, werknow: enly: expermental
estimates of a(ty), M(ty) and hty), namely
Sley () Mey (te) 2 e Ry ()5 Wikl

Aex(tq) —@Lex Mex(ty)

hex(tg) = mrmmmemmmmmeeme X e

aL ex Mex*(tq )

Where Mey*(ty ) IS the average of Mey (tq )
and a, ¢x the estimate of a,. 42




EXPERIMENTAL VARIOGRAM

Let ...

Vex (]) i BE the « expermental variegram, »
COMpPULEd By MEANS Of the eExpermental
catal Aoy (I); Mex (i) andine, (i),

Oexc = Vo= a (£ constant)vanance Eesuiting
eI tHE EStimaliON EMeNSI oI altg) ) IV(is)
and n(ty); INCItCING the SamplinefEroarsS.

TTheory shows that ...

Vex (J) =V (j) + Tex* =V (j) + Vo

43



The values of the experimental variogram
are egual to these of the model variogram
Increased by a constant Varance.

Graphically, the vanegramiis liited By the
Same guantity:

Asttiiermedelvanegramis ar CONINNUOUS
FEUNEHI @NFeasy tershow thatVi{O)i= Oiie
Vallie ol Vex (O) S IRIErCERL B thErEXPEMERTE!
Vallegiamy IS thereiore equal terceys. IHERCE
e practical Imperance o this Intercept.

V(0)=0 = vex(0) = Gey® = vp = Intercept




EXAMPLES OF VARIOGRAMS

[Feed to a uranium minera
PrECESSINg plant. Increasing vanoegram.

30000 Variogram : unit=1 x 10

Sill of tLe variogram = variance s?(hg)

15 25
Interval T, between consecutive increments =2 mn

45




EXAMPLES OF VARIOGRAMS

Feed to a cement kiln.
\ariegram for heterogeneity of Cal %

3000 L Variogram v(j): unit =1 x 10 \rof,é
2760 _ _ _ A
Sill of the variogram = V%J

/

Vo ?4—— Range of the variogram = 48 mn —| =2 mn
0o o ) o) o o o

0 10 15 20 25 lagj 30




EXAMPLES OF VARIOGRAMS

Feed to a cement kiln.
\ariegram of the Increment masses.

200 ovariogram : unit = 1 x 104

TACNAIA
1%

! Lag j in minutes

10 50

Typical example of a cyclic variogram.
The best estimate of Vg IS the first minimum 47




EXAMPLES OF VARIOGRAMS

Feed to a zinc flotation
plant. VVariegram for Zn. Cyclic. Leng perod.

10 o Variogram : unit=1 x 10

8 o

Unexplained phenomenon

6 o With a 200 mn period /fx

d//;eriod P ‘ Period P
<%

lo} (0] o] 0 o~
0 5 15 25 lagj 30
0 100 300 500 mn 600




EXAMPLES OF VARIOGRAMS

Output of a bed-blending,
fed te a cement kiln. Varoegram efi SIO5 %

Cyclic. Very short period (4 to'5 seconds).
The best estimate of Vg IS the first mimimum.
49



EXAMPLES OF VARIOGRAMS

Output of a bed-blending,
fed te a cement kiln. Variegram ofi Cao. %

IVariogram :unit =1 x 104
3

Seconds

Same material as In fifth example. Same
cyclic pattern with same period. Correlation
between the different components. 50




EXAMPLES OF VARIOGRAMS

Output of a bed-blending
fed to a cement kiln. Varogram of Fe>0;

U
Variogram : unit =1 x 10

\t/Seconds

0o——0o——0——0——0——0———¢g——(o—0

0 2 4 6 12 14 lagj 46

Same matenal as abeve. Same cyclic
pattern withrsame perioed. Functioning of
paddle chain conveyor. No practical impact.

51



EXAMPLES OF VARIOGRAMS

Output of a bed-blending
fed te a cement kiln. Variegram of Al,O5

50 , vVariogram : unit=1x 10

Seconds
0 o}

Same cyclic pattern as above. Y




FROM THE MODEL VARIOGRAM
v(j) TO THE VARIANCE GZ(PSE)

lodenvethe vaance o«(PSE) fliom the
Vellleg iV ) s WENNUSIHREEUCERS e/eraJ
Metnemeatcal<IcgeESH . INOSE are the::.

® AUXIEIARY FUNCTFIONS W) cinlel YA (1),
SINGIE/ deubIETNtEGRIT MEANS CIVA]):
° ERRJR=©ENER,\TJN]G EUNQTHJNS

\/'c \ic- e(‘a,‘" WHAIGH

the « point selection mode » Into account.
53
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@,




THE AUXILIARY FUNCTIONS S(j)
and w(j) OF THE VARIOGRAM v(j)

e singleanddeubleintegrals el
Vij)rarereguiredinieuircomputations. We
GEefine:

esinglennteqgialsS(§)eiRvAl);
hessinglenntegralimeanWireirS({):

1 1 £)
w(j) = — S() = — I V(i) dj

J j 90

54




THE AUXILIARY FUNCTIONS S'(j)
and w'(j) OF THE VARIOGRAM v(j)

\We alse define: :
e deuplenntegal s SHNeRV)
Hhed ekl ennteq il imeanwWA§NeirSHj)

1 2 fPi J
wi(j)=—S'()= — I dj I V(") dj”
J 90 0




THE THREE « REFERENCE »
POINT SELECTION MODES

Out efi aniinfinity: ol pessible selection
moedesiwershallfretainine 'foJJow]ng

RA : randem (Q random increments in L)
tg=ran[0<ty<T,] 56




SY : systematic with random positioning
of first Increment and uniform interval Tsy

thtl + (q-l) TSY ¢ tlE ran[O < tlﬁTsy]
I_ O t]_ TSY TI_

S 0 t]_ TSY tz t3 t4 t5 t6 TL

SY MEeSt Commen Selection mede. Easy
[0 Implement. Only shertcoming : rsk of a
Righ varance when'sampling perodic
functions, more freguent than believed. 57



ST : stratified random (equal strata length
Ts7), rAandem pesitiening IR each stratum

th (q '1) TST + t,q ¢ t,q — ran[() < t’qg TST]
OF sy . 2 3 4 5% Tet

RAS RGN (@NRCIEMERISISEIECIE G Al
lARdemPEWWEEH OFae )

lg=ran[0<ty= Ty ]

0) T
P—— i —— — — —
tl t2 t3 t4 t5 T|_ 58



ST : stratified random justified In one case
only: the sampling of periedic functions. In
RIS case there Is a sk When Implemen-
NG a SystematiciSelection: IiFtheptenyal
IisyIS a multiple el the penoed P ei the
RGO HENSEIMENRRINRGIRIIEICURENS
SEIECIEU ANQENCEMEnTSampIeNNegSHe
mereNnieratieRItiaN el GRE-IRCEMERL
sample. The varnance IS then multpliedroy
Q which often IS a large numhber.

59



Grade functions with a periodic compo-
nent are much more freguent than usually
pelieved. A nUmBEr efi mechanical deVvViCes
SUGH as crushing and grnding CicuUIts,
fieWErateequlatingrSyStEM S, ceEqiitigel
SaREEESIIMERUMPS GRERIENREPUISEIE
WeAWItraNeE eI ESSTURITCHINEH G

RASNeverpetterthian Sy, oSk Equive:
lent to' assimilating a series with a popula-

tion. Shows Inadegquacy of standards |
60



EGF = ERROR GENERATING
FUNCTIONS Wsy (]) ¢ Wsr(]) ¢ Wga(])

Y5 SyStematic EGE
Wy (1) = 2 WA(J/2) =)
IShRaleeNaRCeMNEGE
WET (1) = w(i)
T RAYRancdomrEGE

mA = COonstant
61




The « Error-Generating Functions » of
a Series are the one-dimensional equiva-
lents ofi the varnance of a zero-adimensienal
poepUlatien.

IR GHRERWEIES IRNBIIFCASES, thE
SaAMPIINENAHENCENSIEXPIESSECASHE
EGE eiftheVanance divided ey the
AUMBEr @I off INCFEMENLS.

¢ 1-DIMENSION : c4(PSE) =W, ~ @

¢ 0-DIMENSION : 62(TSE) =62+ Q
62



VARIANCE 2(PSE) OF THE
POINT SELECTION ERROR PSE

U SYEE SYStematcwithinten/alnlisy,
UQ J')SE)SY — \JVS\\ TS\Y) — Q)
® S« Siirziifileel rziplele)nn Wiial Sifel

anlejin) Fsy
A(BPSE)sm = Wsr({is7)= ©Q
TRA: Qa j)dom Selection off @ InCrements
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