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PREFACE 

This Standard was prepared by the Australian members of Joint Standards Australia/New 

Zealand Committee QR-008, Quality Systems. After consultation with stakeholders in both 

countries, Standards Australia and Standards New Zealand decided to develop this Standard as 

an Australian Standard rather than an Australia/New Zealand Standard. 

The objective of this Standard is to provide organizations with guidance on the selection of 

statistical techniques that may assist in developing, implementing, maintaining and improving a 

quality management system and its component processes. 

For clarity the guidance provided is limited to well-known techniques and is aligned with 

AS/NZS ISO 9001. This does not imply preference for the particular techniques mentioned, nor 

that they are essential for compliance with AS/NZS ISO 9001. In all cases the use of statistical 

techniques requires care in selection and application and an understanding of the process under 

investigation. 

This Standard is an adoption with national modifications and has been reproduced from 

ISO/TR 10017, Ed. 2.0 (2003), Guidance on statistical techniques for ISO 9001:2000, and has 

been varied as indicated to take account of Australian/New Zealand conditions. 

Variations to ISO/TR 10017, Ed. 2.0 (2003) are indicated at the appropriate places throughout 

this standard. Strikethrough (example) identifies ISO text, tables and figures which, for the 

purposes of this Australian Standard, are deleted. Where text, tables or figures are added, each 

is set in its proper place and identified by shading (example). Added figures are not themselves 

shaded, but are identified by a shaded border. 

As this Standard is reproduced from an international standard, the following applies: 

(a) Its number appears on the cover and title page while the international standard number 

appears only on the cover. 

(b) In the source text ‘ISO/TR 10017’ should read ‘AS ISO/TR 10017’. 

(c) A full point substitutes for a comma when referring to a decimal marker. 

The Bibliography provides additional information on ISO and IEC publications related to 

statistical techniques and reliability analysis, some of which are identified as having been 

adopted as Australian or Australian/New Zealand Standards. 

The reader seeking further guidance on selection and an overview of all reference Standards, 

guides and technical reports developed by the ISO Technical Committee on Applications of 

statistical methods, ISO/TC 69, may wish also to refer to— 

AS ISO 11462.1—2004, Guidelines for implementation of statistical process control (SPC) 

Part 1: Elements of SPC 

AS ISO 13425—2004 (ISO/TR 13425:2003), Guidelines for the selection of statistical methods 

in standardization and specification. 
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INTRODUCTION 

The purpose of this Technical Report is to assist an organization in identifying statistical 
techniques that can be useful in developing, implementing, maintaining and improving a 
quality management system in compliance with the requirements of ISO 9001:2000. 

In this context, the usefulness of statistical techniques follows from the variability that may be 
observed in the behaviour and outcome of practically all processes, even under conditions of 
apparent stability. Such variability can be observed in the quantifiable characteristics of 
products and processes, and can be seen to exist at various stages over the total life cycle of 
products, from market research to customer service and final disposal. 

Statistical techniques can help to measure, describe, analyse, interpret and model such 
variability, even with a relatively limited amount of data. Statistical analysis of such data may 
provide a better understanding of the nature, extent and causes of variability. This could help 
to solve and even prevent problems that could result from such variability. 

Statistical techniques can thus allow better use of available data to assist in decision making, 
and thereby help to continually improve the quality of products and processes to achieve 
customer satisfaction. These techniques are applicable to a wide spectrum of activities, such 
as market research, design, development, production, verification, installation and servicing. 

This Technical Report is intended to guide and assist an organization in considering and 
selecting statistical techniques appropriate to the needs of the organization. The criteria for 
determining the need for statistical techniques, and the appropriateness of the technique(s) 
selected, remain the prerogative of the organization. 

The statistical techniques described in this Technical Report are also applicable to other 
standards in the ISO 9000 family, in particular ISO 9004:2000.�
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1

STANDARDS AUSTRALIA 

 

Australian Standard 

Guidance on statistical techniques for ISO 9001:2000  
(ISO/TR 10017, Ed. 2.0 (2003) MOD) 

 

Any table, figure or text of the international standard that is struck through is not part of this 
standard. Any Australian table, figure or text that is added is part of this standard and is 
identified by shading. 

1 Scope 

This Technical Report provides guidance on the selection of appropriate statistical techniques 
that may be useful to an organization in developing, implementing, maintaining and improving 
a quality management system in compliance with ISO 9001. This is done by examining those 
requirements of ISO 9001 that involve the use of quantitative data, and then identifying and 
describing the statistical techniques that can be useful when applied to such data. 

The list of statistical techniques cited in this Technical Report is neither complete nor 
exhaustive, and does not preclude the use of any other techniques (statistical or otherwise) 
that are deemed to be beneficial to the organization. Furthermore, this Technical Report does 
not attempt to prescribe which statistical technique(s) are to be used; nor does it attempt to 
advise on how the technique(s) are to be implemented. 

This Technical Report is not intended for contractual, regulatory or certification/registration 
purposes. It is not intended to be used as a mandatory checklist for compliance with 
ISO 9001:2000 requirements. The justification for using statistical techniques is that their 
application would help to improve the effectiveness of the quality management system. 

NOTE 1 The terms “statistical techniques” and “statistical methods” are often used interchangeably. 

NOTE 2 References in this Technical Report to “product” are applicable to the generic product categories of 
service, software, hardware and processed materials, or a combination thereof, in accordance with the definition of 
“product” in ISO 9000:2000. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

References to international standards that are struck through in this clause are replaced by 
references to Australian or Australian/New Zealand Standards that are listed immediately 
thereafter and identified by shading. Any Australian or Australian/New Zealand Standard that 
is identical to the International Standard it replaces is identified as such. 

ISO 9001:2000, Quality management systems—Requirements 

AS/NZS ISO 9001, Quality management systems—Requirements (identical to ISO 9001) 
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3 Identification of potential needs for statistical techniques 

The need for quantitative data that may reasonably be associated with the implementation of 
the clauses and sub-clauses of ISO 9001 is identified in Table 1. Listed against the need for 
quantitative data thus identified are one or more statistical techniques that could be of 
potential benefit to the organization, when appropriately applied to such data. 

NOTE Statistical techniques can be usefully applied to qualitative data, if such data can be converted into 
quantitative data. 

Where no need for quantitative data could be readily associated with a clause or subclause of 
ISO 9001, no statistical technique is identified. 

The statistical techniques cited in this Technical Report are limited to those that are well 
known. Likewise, only relatively straightforward applications of statistical techniques are 
identified here. 

Each of the statistical techniques noted below is described briefly in Clause 4, to assist the 
organization to assess the relevance and value of the statistical techniques cited, and to help 
determine whether or not the organization should use them in a specific context. 

Table 1 — Needs involving quantitative data and supporting statistical technique(s) 

Clause/subclause of 
ISO 9001:2000 

Needs involving the use of 
quantitative data 

Statistical technique(s) 

4  Quality management system 

4.1  General requirements 

 

See Introduction to this Technical 
Report 

 

 

4.2  Documentation requirements 

4.2.1  General 

 

None identified 

 

4.2.2  Quality manual None identified  

4.2.3  Control of documents None identified  

4.2.4  Control of records None identified  

5  Management responsibility 

5.1  Management commitment 

 

None identified 

 

5.2  Customer focus Need to determine customer 
requirements 

Need to assess customer satisfaction 

See 7.2.2 in this table 
 

See 8.2.1 in this table 

5.3  Quality policy None identified  

5.4   Planning 

5.4.1  Quality objectives 

 

None identified 

 

 

5.4.2  Quality management system 
planning 

None identified  

5.5  Responsibility, authority and 
communication 

5.5.1  Responsibility and authority 

None identified 
 

None identified 

 

5.5.2  Management representative None identified  

5.5.3  Internal communication None identified  

5.6  Management review 

5.6.1  General 

 

None identified 
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Clause/subclause of 
ISO 9001:2000 

Needs involving the use of 
quantitative data 

Statistical technique(s) 

5.6.2  Review input 

a) results of audits 

 

Need to obtain and evaluate audit data

 

Descriptive statistics; sampling 

b) customer feedback Need to obtain and assess customer 
feedback 

Descriptive statistics; sampling 

c) process performance and 
product conformity 

Need to assess process performance 
and product conformity 

Descriptive statistics; process 
capability analysis; sampling; 
SPC charts 

d) status of preventive and 
corrective actions 

Need to obtain and evaluate data from 
preventive and corrective actions  

Descriptive statistics 

5.6.3  Review output None identified  

6  Resource management 

6.1  Provision of resources 

 

None identified 

 

6.2  Human resources 

6.2.1  General 

 

None identified 

 

6.2.2  Competence, awareness and 
training 

6.2.2 a) 

 
 

None identified 

 

6.2.2 b)  None identified  

6.2.2 c)  evaluate the effectiveness of 
the actions taken 

Need to assess competence, and 
effectiveness of training 

Descriptive statistics; sampling 

6.2.2 d) None identified  

6.2.2 e) None identified  

6.3  Infrastructure None identified  

6.4  Work environment Need to monitor the work environment Descriptive statistics; SPC 
charts 

7  Product realization 

7.1  Planning of product realization 

 

None identified 

 

7.2  Customer-related processes 

7.2.1  Determination of requirements 
related to the product 

 

None identified 

 

 

7.2.2  Review of requirements related 
to the product 

Need to assess the organization's 
ability to meet defined requirements 

Descriptive statistics; 
measurement analysis; 
process capability analysis; 
sampling; statistical tolerancing

7.2.3  Customer communication None identified  

7.3  Design and development 

7.3.1  Design and development 
planning 

 

None identified 

 

7.3.2  Design and development inputs None identified  

7.3.3  Design and development outputs Need to verify that design outputs 
satisfy input requirements 

Descriptive statistics; design of 
experiments; hypothesis 
testing; measurement analysis; 
regression analysis; reliability 
analysis; sampling; simulation; 
time series analysis 

7.3.4  Design and development review None identified  
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Clause/subclause of 
ISO 9001:2000 

Needs involving the use of 
quantitative data 

Statistical technique(s) 

7.3.5  Design and development 
verification 

Need to verify that design outputs 
satisfy input requirements 

Descriptive statistics; design of 
experiments; hypothesis 
testing; measurement analysis; 
process capability analysis; 
regression analysis; reliability 
analysis; sampling; simulation; 
time series analysis 

7.3.6  Design and development 
validation 

Need to validate that product meets 
stated use and needs 

Descriptive statistics; design of 
experiments; hypothesis 
testing; measurement analysis; 
process capability analysis; 
regression analysis; reliability 
analysis; sampling; simulation 

7.3.7  Control of design and 
development changes 

Need to evaluate, verify and validate 
effect of design changes 

Descriptive statistics; design of 
experiments; hypothesis 
testing; measurement analysis; 
process capability analysis; 
regression analysis; reliability 
analysis; sampling; simulation 

7.4  Purchasing 

7.4.1  Purchasing process 

 

Need to ensure that purchased product 
conforms to specified purchase 
requirements 
 

Need to evaluate suppliers ability to 
supply product to meet organizations 
requirements 

 

Descriptive statistics; 
hypothesis testing; 
measurement analysis; 
process capability analysis; 
regression analysis; reliability 
analysis; sampling 

Descriptive statistics; design of 
experiments; process capability 
analysis; regression analysis; 
sampling 

7.4.2  Purchasing information None identified  

7.4.3  Verification of purchased product Need to establish and implement 
inspection and other activities to 
ensure that purchased product meets 
specified requirements 

Descriptive statistics; 
hypothesis testing; 
measurement analysis; 
process capability analysis; 
reliability analysis; sampling 

7.5  Production and service provision 

7.5.1  Control of production and 
service provision 

 

Need to monitor and control production 
and service activity 

 

Descriptive statistics; 
measurement analysis; 
process capability analysis; 
regression analysis; reliability 
analysis; sampling; SPC 
charts; time series analysis 

7.5.2  Validation of processes for 
production and service provision 

Need to validate, monitor, and control 
processes whose output cannot be 
readily measured 

Descriptive statistics; process 
capability analysis; regression 
analysis; sampling; SPC 
charts; time series analysis 

7.5.3  Identification and traceability None identified  

7.5.4  Customer property Need to verify characteristics of 
customer property 

Descriptive statistics; sampling 

7.5.5  Preservation of product Need to monitor the effect of handling, 
packaging and storage on product 
quality 

Descriptive statistics; 
regression analysis; reliability 
analysis;  sampling; SPC 
charts; time series analysis 
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Clause/subclause of 
ISO 9001:2000 

Needs involving the use of 
quantitative data 

Statistical technique(s) 

7.6  Control of monitoring and 
measuring devices 

Need to ensure that monitoring and 
measurement process and equipment 
is consistent with requirement. 

 

Need to assess the validity of previous 
measurements, where required 

Descriptive statistics; 
measurement analysis; 
process capability analysis; 
regression analysis; sampling; 
SPC charts; statistical 
tolerancing; time series 
analysis 

Descriptive statistics; 
hypothesis testing; 
measurement analysis; 
regression analysis; sampling; 
statistical tolerancing; time 
series analysis 

8  Measurement, analysis and 
improvement 

8.1  General 

 
 

None identified 

 

8.2  Monitoring and measurement 

8.2.1  Customer satisfaction 

 

Need to monitor and analyse 
information pertaining to customer 
perception 

 

Descriptive statistics; sampling 

8.2.2  Internal audit Need to plan internal audit programme, 
and report audit data 

Descriptive statistics; sampling 

8.2.3  Monitoring and measurement of 
processes 

Need to monitor and measure quality 
management system processes, to 
demonstrate the ability of the process 
to achieve planned results 

Descriptive statistics; design of 
experiment; hypothesis testing; 
measurement analysis; 
process capability analysis; 
sampling; SPC charts; time 
series analysis 

8.2.4  Monitoring and measurement of 
product 

Need to monitor and measure product 
characteristics at appropriate stages of 
realization, to verify that requirements 
are met 

Descriptive statistics; design of 
experiment; hypothesis testing; 
measurement analysis; 
process capability analysis; 
regression analysis; reliability 
analysis; sampling; SPC 
charts; time series analysis 

8.3  Control of nonconforming product Need to determine extent of non-
conforming product delivered. 

Need to re-verify corrected product to 
ensure its conformance to 
requirements. 

Descriptive statistics; sampling 

 

See 8.2.4 in this table 

8.4  Analysis of data Need to obtain and analyse data to 
assess the effectiveness of the quality 
management system, and to evaluate 
possibilities for improvement, 
pertaining to 

a) customer satisfaction 

b) conformity to product 
requirements 

c) process characteristics and 
trends 

d) suppliers 

 
 
 
 
 

See 8.2.1 in this table 

See 8.2.4 in this table 
 

See 8.2.3 in this table 

See 7.4.1 in this table  

A
cc

es
se

d 
by

 M
O

N
A

S
H

 U
N

IV
E

R
S

IT
Y

 L
IB

R
A

R
Y

 o
n 

15
 J

un
 2

01
5 

(D
oc

um
en

t c
ur

re
nc

y 
no

t g
ua

ra
nt

ee
d 

w
he

n 
pr

in
te

d)

Full document details: AS ISO 10017-2006

http://www.avadocuments.com/doc/as-iso-10017-2006
http://www.avadocuments.com/doc/as-iso-10017-2006


 

www.standards.org.au    Standards Australia 

6

Clause/subclause of 
ISO 9001:2000 

Needs involving the use of 
quantitative data 

Statistical technique(s) 

8.5  Improvement 

8.5.1  Continual improvement 

 

Need to improve quality management 
system processes through the use of 
quantitative data, in the areas of 

design and development 

purchasing 

production and service provision 

control of monitoring and 
measuring devices 

 

 
 
 

See 7.3.3, 7.3.5, 7.3.6 in this 
table 

See 7.4.1, 7.4.3 in this table 

See  7.5.1, 7.5.2, 7.5.5 in this 
table 

See 7.6 in this table 

8.5.2  Corrective action Need to analyse data pertaining to 
nonconformities to help understand 
their cause(s) 

Descriptive statistics; design of 
experiments; hypothesis 
testing; process capability 
analysis; regression analysis; 
sampling; SPC charts; time 
series analysis 

8.5.3  Preventive action Need to analyse data pertaining to 
nonconformities and potential 
nonconformities to help understand 
their cause(s) 

Descriptive statistics; design of 
experiments; hypothesis 
testing; process capability 
analysis; regression analysis; 
sampling; SPC charts; time 
series analysis 

4 Descriptions of statistical techniques identified 

4.1 General 

The following statistical techniques, or families of techniques, that might help an organization 
to meet its needs, are identified in Table 1: 

− descriptive statistics; 

− design of experiments; 

− hypothesis testing; 

− measurement analysis; 

− process capability analysis; 

− regression analysis; 

− reliability analysis; 

− sampling; 

− simulation; 

− statistical process control (SPC) charts; 

− statistical tolerancing; 

− time series analysis. 

Of the various statistical techniques listed above, it is worth noting that descriptive statistics 
(which includes graphical methods) constitutes an important aspect of many of these 
techniques. 

As stated earlier, the criteria used in selecting the techniques listed above are that the 
techniques are well known and widely used, and their application has resulted in benefit to 
users. 

The choice of technique and the manner of its application will depend on the circumstances 
and purpose of the exercise, which will differ from case to case. 
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A brief description of each statistical technique, or family of techniques, is provided in 4.2 to 
4.13. The descriptions are intended to assist a lay reader to assess the potential applicability 
and benefit of using the statistical techniques in implementing the requirements of a quality 
management system. 

The actual application of statistical techniques cited here will require more guidance and 
expertise than is provided by this Technical Report. There is a large body of information on 
statistical techniques available in the public domain, such as textbooks, journals, reports, 
industry handbooks and other sources of information, which may assist the organization in the 
effective use of statistical techniques1). However it is beyond the scope of this Technical 
Report to cite these sources, and the search for such information is left to individual initiative. 

4.2 Descriptive statistics 

4.2.1 What it is 

The term descriptive statistics refers to procedures for summarizing and presenting 
quantitative data in a manner that reveals the characteristics of the distribution of data. 

The characteristics of data that are typically of interest are their central value (most often 
described by the average), and spread or dispersion (usually measured by the range or 
standard deviation). Another characteristic of interest is the distribution of data, for which 
there are quantitative measures that describe the shape of the distribution (such as the 
degree of “skewness”, which describes symmetry). 

The information provided by descriptive statistics can often be conveyed readily and 
effectively by a variety of graphical methods, which include relatively simple displays of data 
such as 

− a trend chart (also called a “run chart”), which is a plot of a characteristic of interest over 
a period of time, to observe its behaviour over time, 

− a scatter plot, which helps to assess the relationship between two variables by plotting 
one variable on the x-axis and the corresponding value of the other on the y-axis, and 

− a histogram, which depicts the distribution of values of a characteristic of interest. 

There is a wide array of graphical methods that can aid the interpretation and analysis of 
data. These range from the relatively simple tools described above (and others such as bar-
charts and pie-charts), to techniques of a more complex nature, including those involving 
specialised scaling (such as probability plots), and graphics involving multiple dimensions and 
variables. 

Graphical methods are useful in that they can often reveal unusual features of the data that 
may not be readily detected in quantitative analysis. They have extensive use in data analysis 
when exploring or verifying relationships between variables, and in estimating the parameters 
that describe such relationships. Also, they have an important application in summarizing and 
presenting complex data or data relationships in an effective manner, especially for non-
specialist audiences. 

Descriptive statistics (including graphical methods) are implicitly invoked in many of the 
statistical techniques cited in this Technical Report, and should be regarded as a fundamental 
component of statistical analysis. 

                                                      

1) Listed in the Bibliography are ISO and IEC Standards and Technical Reports related to statistical techniques. 
They are cited here for information; this Technical Report does not specify compliance with them. 
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