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AnNsSwer to guestion
First case : POPULATIONS




HOMOGENEITY
AND
HETEROGENEITY



According to our definitions, a SET of
UNITS IS said to be :

HOMOGENEQOUS : when ALL units are
STRICTLY IDENTICAL.

HENMEROGENE@US WHERTIS
condiienistRertlinlied:

IHomegeneity can be defined but can
RAEVer e ohsenved. Example ol pure Water
made of molecules H>0, ions H*, OH:, O% to
say nething of all'pessible Isetopic combi-
nations of H and O. 3




The sampling of a homogeneous set by
selection of entire units would, by definition of
R0 IO GIE D eI TV, be a &

STRICTLY EXACT OPERATION

Allfsamplingremoersy THEREFORE, StEm
eI GRE [eHMNI G ANGINER O NEIEF@YERNEILY.

HETEROGENEITY IS THE UNIQUE
SAMPLING ERROR GENERATOR

A theory of sampling| IS therefore loegically
derived from a theory of heterogeneity.
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EORY OF

HETE

=ROGENEITY

€ NECrogeneity

of a zero-dimensional lot L




THE TWO MAIN FORMS
OF HETEROGENEITY

Wewilidistnguisn BetWeEen twermain
[OIMSI Ol HEIETOUEREIL

® CONSTIIUTIONAL FIETERCOEEN ST
THENRINSIENST U EFCOnSHLtUVENEIEMERTE

L DISHIRIB UM ONAISH ENEROGENEINN

THEURITIS a greup ol adjeining constitutive

elements possibly correlated to one another.
6




DESCRIPTHON OF O £
Lot Lt IS regarded as a POPULATION of

Ny unspeciiied units Ur; m = 1y 2,

A PIEREIICHICIFCONMPERERNANRN UMD

Al PreReHICRIC COMPERERFATRNGHLE

Vi s mass ottt U

Mi :mass oot L "My E Ny M Wit A €
M : mass ofi the average unit Unx of ot L
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HYPOTHESIS OF HOMOGENEITY

By definition : a,, - a,. Iiespective of m.

Constitutional and distributional hemoege-
REIES can e mathematcally defined but ane
INACCESSIBIFE [EIMINS REVERIG BE GISEN-
Vedntheeal e

ANYAYROMESISICINGINMGEENEINASTIE:
relereunrealiISticy dangerGUSH FEMOURLS
{0 selving a sampling preblem by jugglng it
out. Lots of money have been lost as the
result of this hypothesis. Human lives ?



HETEROGENEITY h,, of

UNIT U, WITHIN LOT L

L Shoeuld legically e propeortienal te
(@m = an)iandiwelghted By the mass M

K(am -a.) M, (dimension of a mass)

WWehifeltiplel [t ezislar o) elezlf \Wite) falziilie
dimensieniess qUaRLIES; NERCE e
dEefintien Werhave rretained ier i

(am - av) Mm

hp = —===—==== % ———= (dimensionless)




PROPERTIES OF hy,

A therough definition of hy, IS €
« CONTRIBUTION of UNIT U, to the

HETEROGENEITY of lot L ».

IErShHeRERNISHERGURYACEhItGREVENVIIIE
IEMMMEVACRFCAlINE

« The HETEROGENEITY of Uy, [in lot L] »

The heteregeneity iy, , a function of
poth grade a, and mass My, , IS a convenient
and thorough descriptor of unit Uy, .
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TThe heterogeneity hy,, had attracted our
attention when we developed the « EqUIproe-
pable sampling MoeAdEel > BecAlISE the
«samplingVvarance > Was ieUnete e
prepEIGRAINESA(N ) S IIISAWAS CORfINE
WhHERNVENGEVEIGRECHENNUCHNNGEISOPRIS
Hcalec e RPROBABIINSISVIODEISS NN OO

PARAMETER h, CAN THEREFORE BE

REGARDED AS THE TRUE « VECTOR »
OF STRUCTURAL SAMPLING ERRORS.
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It IS easy to show that, for the N units of L :

S ISiexteneedton

G, can ke a

.

ACHE

IHeterogeneities are additive (like masses)
IHEtEregEREIN/ i Ol a2 geup G IS e

16 Ne tnits U 61 G,

mentl era Sample’S

TRanksS OIS PIEPERIES, M IS a PeWEKHUI
teol In eur study of the structural sampling
Errors expressed by the mathematical model.
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CONSTITUTIONAL
HETEROGENEITY CH_ of LOT L

\We first consider lot L as a pepulation of N
CORSHtUERtS i Withi =, 1 |\ k. J4ese e
CORSHUERLS CanEN i @MERIS(HERCE REF);
MEIECUIES GINBRSIINENMEIEIOUEREINACIRENS
o We now ceflne o= ¢ e ©

CHFSConsttuticnalfFeteregen ety el et

CHL’EB'Z(hi)’E &SihiZSincesihi’EO




HETEROGENEITY
INVARIANT HI_ of LOT L

€| SURErS e &l SEHEUS; SHeHCOMING.
It can usually:NOIF e computed. For this
EaSERNVEIGETRNENNEIEASY e CORPULENHI:

IS EIERC G ENEIRNA NV ANRTROTH O 1L

HiL &£ CHL % M+ & CH %

Use of CH; will be limited to theoretical de-
velopments, that of HI. to practical issues. 14




DISTRIBUTIONAL

HETEROGENEITY DH_ of LOT L

We now consider |gf L5 as a population of Ne
groups G, of adjoining constituents with n =
1, 2 ¢ . [EHEIERHEREIN OIF GrIST
We now define &

DH, : Distributional Heterogeneity of lot L

DH_ &£8?%(h,) & S h, 2since S, hy =0




