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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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THIS DOCUMENT IS A DRAFT CIRCULATED
FOR COMMENTS AND APPROVAL. IT

IS THEREFORE SUBJECT TO CHANGE
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INTERNATIONAL STANDARD UNTIL
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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

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. Details of any patent
rights identified during the development of the document will be in the Introduction and/or on the ISO list of
patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

ISO XXXX-1 was prepared by Technical Committee ISO/TC 69, Applications of statistical methods,
Subcommittee SC 7, Applications of statistical and related techniques for the implementation of Six Sigma.

[SO XXXX consists of the following parts, under the general title Statistical methods for implementation of
Six Sigma — Exploratory data analysis—:

— Part 1: General methodology
— Part 2: Tools and techniques for one or two-dimensional data
— Part 3: Tools and techniques for large datasets and high-dimensional data

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Like many other sciences and technologies, a core idea of Six Sigma is data-driven decision making, that
is, exploiting the data from measurements or simulations at various points in the life cycle of a product
or certain service. It is widely accepted that statistics plays a very important role in such fields. In any
situation where statistics is applied, the analyst will follow a process, more or less formal, to reach findings,
recommendations, and actions based on the data. There are two phases in this process:

1. Exploratory Data Analysis (EDA)
2. Confirmatory Data Analysis (CDA)

In 1970s, EDA was promoted by John Tukey to encourage statisticians to explore the data, and possibly
formulate hypotheses. Generally speaking, the emphasis in EDA is on letting data talk by themselves or
hypothesis generation. In EDA efforts, the analyst searches for clues in the data that help identify theories
about underlying behaviours. In contrast, the focus of CDA is hypothesis testing and inference. CDA consists
of confirming these theories and behaviours. CDA follows EDA, and together they make up statistical
modelling during data analysis.

Since the rapid development of big data and data science, there is a clear need to evolve the mechanics of
Six Sigma both to accommodate the greater availability of data and to address the fact that, historically,
approaches to analysing data were overly concerned with hypothesis testing, to the detriment of the
hypothesis generation and discovery needed for improvement. Six Sigma teams often find warehouses of
data that are relevant to their efforts. Discovery is largely supported by the generation of hypotheses—
conjectures about relationships and causality. Today’s Six Sigma teams, and data analysts in the business
world in general, are often trained with a heavy emphasis on hypothesis testing, with comparatively little
emphasis given to hypothesis generation and discovery. They are often hampered in their problem-solving
and improvement efforts by the inability to exploit exploratory methods, which could enable them to make
more rapid progress, often with less effort.

Though the concept of EDA has evolved and is still evolving, the main idea of it is unchanged. In most
data analysis process, EDA is an approach for data analysis that employs a variety of techniques (mostly
graphical) to

maximize insight into a data set;
identify data issues (e.g., outliers, missing values, anomalies);
uncover underlying structure, patterns and relationship;

1

2

3

4. extractimportant variables;

5. determine optimal factor settings; and
6

enhance problem-solving, root cause analysis, and continuous improvement efforts in process
optimization.

In recent times, we have seen incredible advances in visualization methods which is very important and
useful to EDA, supported by phenomenal increases in computing power. Some software packages including
MATLABY, SAS-JMP1), Minitabl), Tableau, Python and R are well developed to incorporate such methods.
With these preparations, it is believed that the approaches now allowed by these methods as well as EDA are
underutilized in current Six Sigma practice.

1) MATLAB is the trade name of a product supplied by Matlab Inc. JMP is the trade name of a product supplied by SAS
Institute Inc. Minitab is the trade name of a product supplied by Minitab LLC. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of these products.
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