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Predmluva

ISO (Mezinarodni organizace pro normalizaci)
je celo-

svétova federace narodnich normalizacnich
orgéant (¢lent ISO). Mezinarodni normy
obvykle vypracovavaji technické komise ISO.
Kazdy ¢len ISO, ktery se zajima o predmét, pro
ktery byla vytvorena technicka komise, ma
pravo byt v této technické komisi zastoupen.
Préace se zucastnuji také vladni i nevladni
mezinarodni orga-

nizace, s nimiz ISO navéazala pracovni styk. ISO
uzce spolupracuje s Mezinarodni
elektrotechnickou komisi (IEC) ve vSech
zalezitostech normalizace v elektro-

technice.

Mezinarodni normy se navrhuji v souladu

s pravidly, ktera jsou uvedena v ISO/IEC
Pokynech, Cést 2.

Foreword

ISO (the International Organization for
Standardization) is a worldwide federation of
national standards bodies (ISO member
bodies). The work of preparing International
Standards is normally carried out through ISO
technical committees. Each member body
interested in a subject for which a technical
committee has been established has the right
to be represented on that committee.
International organizations, governmental and
non-governmental, in liaison with ISO, also
take part in the work. ISO collaborates closely
with the International Electrotechnical
Commission (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in
accordance with the rules given in the ISO/IEC
Directives, Part 2.


mailto:copyright@iso.org
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Hlavnim ukolem technickych komisi je
pripravit mezi-

narodni normy. Navrhy mezinarodnich norem
prijaté technickymi komisemi se rozesilaji
¢lenskym organum k hlasovani. Zverejnéni
mezinarodni normy vyZaduje schvaleni alespon
75 % hlasujicich ¢lend.

Upozornuje se na moznost, ze nékteré z prvka
tohoto dokumentu mohou byt predmétem
patentovych prav. ISO nelze Cinit zodpovédnou
za identifikovani libovol-

ného patentového prava nebo vSech
patentovych prav.

ISO 3534-3 byla pripravena technickou komisi
ISO/TC 69 Aplikace statistickych metod,
subkomise SC 1 Terminologie a znacky.

Toto treti vydani rusi a nahrazuje druhé vydani
(ISO 3534-3:1999), které bylo technicky
revidovano.

Pod spoleCnym nazvem Statistika - Slovnik

a znacky sestava ISO 3534 z nasledujicich
casti:

- Cdst 1: Obecné statistické terminy a terminy
pou-

Zivané v pravdépodobnosti;

- Cdst 2: Aplikovand statistika;

- Cdst 3: Navrhovdni experimentd.

- ,C’dst 4: Vybérovd Setrent.

Uvod

Navrhovani experimentt (DOE) urychluje
inovace, reseni problému a objevovani. DOE
zahrnuje strategii a souhrn metod, které
napomahaji pri zlepSovani kva-

lity vyrobk, sluzeb a technologii. A¢koliv
statistické rizeni kvality, manazerské
rozhodovani, prejimka a dalsi nastroje rizeni
kvality rovnéz slouzi tomuto cili, navrho-
vani experimentt predstavuje metodiku vybéru
z kom-

plexnich, proménlivych a provazanych
usporadani. Historicky bylo navrhovani
experimentl vyvinuto a uspésné rozvijeno

v oblasti zemédélstvi. Rovnéz medicina se
mize vykazat dlouhou historii peclivého
navrhovani experimentt. Zvlast vyhodné je
nasazeni této metodiky v primyslu - diky
snadnosti zavedeni (existuji uzivatelsky
pratelské pocitacové programy), dokonalejSim
Skolenim, vlivnymi zastanci a hromadi-

cimi se uspéchy s planovanymi experimenty.

The main task of technical committees is to
prepare International Standards. Draft
International Standards adopted by the
technical committees are circulated to the
member bodies for voting. Publication as an
International Standard requires approval by at
least

75 % of the member bodies casting a vote.
Attention is drawn to the possibility that some
of the elements of this document may be the
subject of patent rights. ISO shall not be held
responsible for identifying any or all such
patent rights.

[SO 3534-3 was prepared by Technical
Committee ISO/TC 69, Applications of
statistical methods, Subcommittee SC 1,
Terminology and symbols.

This third edition cancels and replaces the
second edition (ISO 3534-3:1999), which has
been technically revised.

ISO 3534 consists of the following parts, under
the general title Statistics - Vocabulary and
symbols:

- Part 1: General statistical terms and terms
used in probability

- Part 2: Applied statistics
- Part 3: Design of experiments
- Part 4: Survey sampling

Introduction

Design of experiments (DOE) catalyses
innovation, problem solving and discovery.
DOE comprises a strategy and a body of
methods that are instrumental in achieving
quality improvement in products, services and
processes. Although statistical quality control,
management resolve, inspection and other
quality tools also serve this goal, experimental
design represents the methodology of choice in
complex, variable and interactive settings.
Historically, design of experiments has evolved
and thrived in the agricultural area. Medicine
has also enjoyed a long history of careful
experimental design. Industrial settings
particularly benefit from the methodology

- due to the ease of initiating efforts (user-
friendly software packages), improved training,
influential advocates, and accumulating
successes with experimental design.



Navrhovani experimentu je zakladem pro
neustalé zdokonalovani a rozvoj vyroby.
Experimentovani se Casto provadi postupné,
pricemz zlepSeni nastava po kazdém kroku
uciciho se procesu. Je-li cilem opti-

malizovat néjakou odezvu, pak rozhodujici roli
hraje navrh zkoumajici odezvové plochy
(3.2.19). Pro presné vystizeni nelinedrnich
efektu, napriklad v bliz-

kosti optimélniho nastaveni, se u faktoru, které
se ukazaly byt dalezité, uvazuje vice Grovni.

Faktorialni experimenty (3 2.1) a dil¢i
faktorialni experimenty (3 2.3) poskytuji
metodiku pro studium provézanosti vice
faktorl, o néz se experimentator zajima. Tyto
typy experimentt mohou byt mnohem u¢innéjsi
se faktory studuji oddélené. Faktorialni
experimenty jsou zvlasté vhodné ke stanoveni,
zda se néktery faktor nechova rizné (coz se
odrazi v odezvé experimentu) pri ruznych
trovnich ostatnich faktord. K ,prevratné
zméné” v urovni kvality ¢asto dochdzi tehdy,
kdyz se pri studiu ,interakci” (3.1.17) odhali
synergie faktoru. Je-li poc¢et uvazovanych
faktora velky, mohou byt faktoridlni
experimenty neprimérené nakladné. Mozny
kompromis vSak nabizeji dil¢i faktorialni
experimenty. Je-li totiz po¢atecnim cilem pouze
urceni faktoru, které ma déle smysl zkoumat,
pak mohou byt uziteCné navrhy pro
screening (3.2.8).

Pri planovani experimentu je nezbytné omezit
stran-

nosti, které jsou vnaseny experimentalnimi
podminkami nebo prirazenim osSetreni
experimentalnim jednotkdm. Pojmy jako
»Znahodnéni” (3 1.30) a ,seskupovani do
bloku“ (3.1.26) se tykaji minimalizace rusivych
nebo vedlejsich vlivia. Mezi konkrétni strategie
seskupovani do bloku patri znahodnéné bloky
(3.2.10), latinské ctverce (3.2.11) a jejich
varianty a vyvazené navrhy s neuplnymi
bloky (3.2.14).

Néavrhy pro experimentovani se smésmi [navrh
pro zkoumani smeési (3.2.20)] se pouzivaji

v situacich, pti nichz faktory tvori ¢asti celku;
prikladem jsou primeési ve slitiné. Navrhy

s vnorenymi faktory (3.2.21) se uzivaji
zejména pri mezilaboratornim zkousSeni a pri
analyzach méricich systému.

Design of experiments is fundamental to
continuous improvement and product
development. Experimentation often evolves
sequentially with improvements taking place
following each stage of the learning process. If
the objective is to optimize a response, then
response surface designs (3.2.19) play

a critical role. Multiple levels of factors
recognized to be important are considered to
accommodate neatly curvilinear effects, for
example in the vicinity of the optimum
settings.

Factorial experiments (3 2.1) and fractional
factorial experiments (3 2.3) provide

a methodology for studying the
interrelationships among multiple factors of
interest to the experimenter. These types of
experiments can be far more resource efficient
and effective than intuitive one-factor-at-a-time
experiments. Factorial experiments are
particularly well-suited for determining that

a factor behaves differently (as reflected in the
experimental response) at different levels of
other factors. Frequently, the “breakthrough”
in quality comes from the synergism revealed
in a study of “interactions” (3.1.17). If the
number of factors under consideration is large,
then factorial experiments could exceed
resources. However, fractional factorial
experiments offer a possible compromise.
Actually, if the initial goal is to identify factors
warranting further investigation, then
screening designs (3.2.8) can be useful.

In planning an experiment, it is necessary to
limit biases introduced by the experimental
conditions or in the assignment of treatments
to experimental units. Topics such as
“randomization” (3 1.30) and “blocking”
(3.1.26) deal with minimizing the effects of
nuisance or extraneous elements. Specific
blocking strategies include randomized block
designs (3.2.10), Latin square designs
(3.2.11) and variants, and balanced
incomplete block designs (3.2.14).

Designs for experiments with mixtures [mixture
designs (3.2.20)] apply in situations where
factors constitute proportions of a total, such
as ingredients in an alloy. Nested designs
(3.2.21) are particularly useful in inter-
laboratory testing and in measurement system
analyses.



Provede-li se experiment tak, jak byl
napldnovan, nejsou metody analyzy ziskanych
dat komplikované. Pro celkové zavéry mohou
byt zvlasté uzitecné gra-

fické metody (3.3.1). Odhadovani parametra
modelu se obecné provadi pouzitim regresni
analyzy (3.3.7). Metody regresni analyzy
rovnéz pomohou zvladnout obtize zpusobené
chybéjicimi daty, identifikaci odleh-

lych hodnot a dalsi problémy.

V priloze A jsou propojené pojmové diagramy,

které popisuji souvislost mezi riznymi terminy.

Jako pomoc pro uzivatele této ¢asti ISO 3534
obsahuje priloha B vysvétleni pojmovych
diagramu.

Navrhovani experimentl je komplexni proces
reali-

zace planu experimentu (3.1.29).

V priloze C jsou kontrolni seznamy urcené

k identifikaci klicovych polo-

zek, které se pri navrhovani a realizaci
navrzeného experimentu (3.1.27) maji
zohlednit. Priloha D popi-

suje navrh experimentu z hlediska modelovani
systémul.

1 Predmeét normy

Tato ¢ast ISO 3534 definuje terminy pouzivané
v oblasti navrhovéni experimenti a lze ji pouzit
pri navrhovani dalsich mezindrodnich norem.

Konkrétnéji definuje terminy pouzivané

v oblasti navr-

hovani experimenti s jednorozmérnou

a spojitou odez-

vou, jejiz stredni hodnota je linearni funkci
parametru. Z hlediska statistické analyzy jsou
terminy zalozZeny na predpokladu, Ze chybovy
¢len ma normalni rozdéleni s konstantnim
rozptylem.

Methods of analysis of the collected data are
straightforward, if the experiment has been
carried out according to the plan. Graphical
methods (3.3.1) can be particularly effective in
revealing overall conclusions. Estimation of
parameters from a model is commonly handled
using regression analysis (3.3.7). Regression
analysis methods can also handle difficulties with
missing data, identification of outliers, and
other problems.

Annex A provides associated Concept
Diagrams that relate the various terms. To
assist users of this part of ISO 3534, an
explanation of Concept Diagrams is provided in
Annex B.

Design of experiments consists of a complex
process to implement experimental plans
(3.1.29). Annex C provides checklists that are
intended to identify key items to be considered
in designing and implementing a designed
experiment (3.1.27). Annex D describes
experimental design from the systems model
perspective.

1 Scope

This part of ISO 3534 defines the terms used in
the field of design of experiments and may be
used in the drafting of other International
Standards.

More specifically, it defines terms used in the
field of design of experiments for which the
response variable is one-dimensional and
continuous and for which the expectation of
the response variable is linear in the
parameters. The terms with regard to the
statistical analysis are based on the
assumption that the error term follows a normal
distribution with constant variance.

Konec nahledu - text dale pokracuje v placené verzi CSN.



