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New Tools of Quality Management
(Seven New Q.C Tools)

Anna Dobrowolska PhD, Ing.

Seven New Tools of Quality
Management

¢ Affinity Diagram (KJ method)

¢ Relationship Diagram

* Tree Diagram

¢ Process Decision Program Charts (PDPC method)

Matrix Diagram
Matrix Data Analysis
Arrow Diagram

Seven New Tools

- Committee set up by Japanese Union of Scientists and
Engineers (JUSE) - 1972

— Aim: to develop more QC techniques with design
approach

« Work in conjunction with original Basic Seven Tools
- Developed to organize verbal data diagrammatically.
+ Identified in 1988

- book,: ,,Management for Quality Improvement” by Shigeru
Mizuno

AFFINITY DIAGRAM

* Also named KJ method
— author: Jiro Kawakito

¢ Gathers large amounts of verbal data (ideas,
opinions, issues) and organizes them on the
basis of the intuitive relationship (affinity) into
groups and subgroups .
— Organization based on natural relationships

— This makes it feasible for further analysis and to
find a solution to the problem.
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When to Use? Affinity Diagram
Example

* When you are confronted with many facts or Verbalized data = only data carde)

ideas in apparent chaos .5“‘"\"*“* 0 Y R R
* When issues seem too large and complex to R O Ry Sy Data fﬂl (S

grasp (understanding) :
» When group consensus is necessary ¥

[Data cara [Data card] [Data card ]
Procedure Affinity Diagram

. Sample - Final result
1. Determine the theme.

2. Collect factual data for the determined theme. ‘

. . Topic |
— Brainstorming.
3. Write the above verbal information onto cards Affinity Statement Affinity Statement Affinity Statement
— one piece of information per card. DataCard || DataCard DataCard || Data Card DataCard || DataCard
4. Organize data cards into groups of similar themes Data Card | | Data Card Data Card | | DataCard DataCard || DataCard

Data Card || Data Card

(natural affinity) Affinity Statement

DataCard ‘ DataCard ‘

— Look for ideas that seem to be related
— Sort cards into groups until all cards have been used.

DataCard

5. Name each group
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Affinity Diagram Example 1

I Issues in solving seal tape wrinkle problem I

No experienced
technical experts
Doesn't understang
the problem

Dun have the math
skills for this
Wil probably fail
just like most of
thy

Lack of
knowledge

Untrained for
this machine

Old machine|

Bad maintenancg

Temporary
countermeasureg

e
done earlier

Lack of follow-up
by management

No time to focus on

No ongoing group to
focus on this
problem

Short term planning|
mentality
Plan to solve
problem before
problem clearly
defined

RELATIONSHIP DIAGRAM

¢ Also known as INTER-RELATIONSHIP
DIAGRAM

¢ Used to depict the relationship between
different issues

¢ Helps to untangle and find logical relations

among complex intertwined causes and
effects

¢ Allows for multidirectional thinking rather
than lateral thinking

Affinity Diagram Example 2

Clean room well

1

Vacuum or
sweep floor well

Clean up
bathroom

Dispose rubbish
properly

Anti-slip floor Anti-slip floor | | Keeping
maintenance maintenance fancets
hished
Dust-free floor Good toilet M
maintenance paper Removal
= supply of dust,
epiny dirt, and
d Dust-free hair
lavatory sink

Ensuring

trash picked u
Taking out trash
to collection site
Separating trash
properly

Noriharu Kaneko

When to Use?

« When trying to understand links between idea

or cause-and-effect relationships, such as whe

trying to identify an area of greatest impact fo
improvement.

« When a complex issue and solution is being
analyzed and implemented for causes.
« After generating an affinity diagram, cause-

and-effect diagram or tree diagram, to more
completely explore the relations of ideas.

[77)
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Procedure

=

. Express the problem

N

. List the causes affecting the problem

— Write each item on a card
3. Explore the cause-effect relationships, and divide
the cards into primary, secondary and tertiary
causes

H

. Connect all cards by these relationships

(9]

. Review whole diagram looking for relationships
among causes
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Example
A computer support group is planning a major projeplacing the
mainframe computer

Issues around computer replacement project

-

10 —

s

S
nter

.
Tuptions

Expand
computer /

Computer
replacement
project

InOue
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A Sample Relationship Diagram

Quality Management

TREE DIAGRAM

¢ Systemtical diagram
or

¢ Tree analysis

or

¢ Analytical tree

or

* Hierarchy diagram
or

¢ Why-why? diagram

Quality Management
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TREE DIAGRAM

¢ |t looks like a tree, with trunk and multiple
branches.

* It is used to break down broad categories into
finer and finer levels of detail. Developing the
tree diagram helps you move your thinking
step by step from generalities to specifics.

Procedure
1. Determine the main goal
2. Brainstorm the main tasks involved in solving
the problem and add them to the tree
— be concise
3. Brainstorm subtask that can also be added to
the tree

4. Do this until all possibilities have been
exhausted

When to use a tree diagram

¢ When an issue is known or being addressed in broad
generalities and you must move to specific details.

¢ When developing actions to carry out a solution or
other plan.

e When analyzing processes in detail.
* When probing for the root cause of a problem.

* When evaluating implementation issues for several
potential solutions.

¢ After an affinity diagram or relations diagram has
uncovered key issues.

¢ As a communication tool, to explain details to others.

Example

4th means

3rd meang 4th means

Secondary meal

3rd means 4th means

Primary mean: 4th means

Goal

4th means

4th means

4th means
3rd meang
Secondary mearﬁ!'l: 3rd means

3rd meang— 4th means

4th means

3rd meang
4th means
Secondary meal 3rd rneansL

4th means

Primary mean:

Secondary mea 3rd means— 4th means




Quality Management

Example
The Pearl River, NY School District, a 2001 recipient of the Malcolm Baldrige
National Quality Award, uses a tree diagram to communicate how district-
wide goals are translated into sub-goals and individual projects

Align 512 math curriculurs
Implement year 2 technology pln

Replace grade 7 assessmest

Implerment grades 5-8 difierentisted
instruction

o i
| Lag indicatr |—
: L )

Callege
admssions
e
S [T o

Acadermic Fegeats 40 & 81 NYS
achievement dploma rate

improved
academic
performance

Procedure

1. Define the aim

— You can used the result of tree diagram or a list of
the steps in the process you wish to analyze

2. List what could go wrong at each step
3. List the counter-measures to the problems

4. Evaluate the counter measures by placing an

O for feasible or an X for not feasible

PROCESS DECISION PROGRAM CHART
(PDPC)

e It is a good tool to use for contingency
planning.

¢ The PDPC systematically identifies what
might go wrong in a plan under
development.

¢ Countermeasures are developed to
prevent or offset those problems.

Sample
Passible Possible
PROBALm oroblemn coulermeasure

g
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Plan Risks Countermeasures

Autocut material | Chronic lliness Management Program |

10 pattem template
Fit material onto Pieces on bench Wipe bench before I I 1
cutting bench snag material placing material Patient seff- Decision Information Delivary systom

management
support support system besign

Align material 10 Uneven alignment
edge marks against edge marks | | | [ | | . | l

Fit and screw dawn Clamps not holding patignt | | Patent | | Patient | feractice [} o | [ Groonie || Pertor- | | ‘;s':" Planned
matarial clamps ! .
Fun cutting tool

evenly y record goal- guide- disease | | mance

j} | )| ] rosy| e | [ o ||| v
Screwing twists T T T T T o H
through template maters] |_|_|

Inappro- B " || Patients
lack- tance to

Mare cutler o Cutter nat praperly Provide alignment priate shding porr) wan to
starting position aligned notch goals changes | | %8¢ MP
Run cutter through Cutter tears or Ensure regular '
template slips maintenance
Remave and Matema\ snags Mave stack truHey
stack material dunng movement naxt 1o cutter

Check for sharp
areas bstween them

Example Matrix Diagram

« A medical group is planning to improve the * Also known as Matrix chart
care of patients with chronic illnesses such as « It shows the relationship between two, three or fou
diabetes and asthma through a new Chronic groups of information. It also can give informatiabout
lliIness Management Program (CIMP).

the relationship, such as its strength, the rolegeg by
* They have defined four main elements and, fqr various individuals or measurements

each of these elements, key components « Six differently shaped matrices are possible: LY, T, C,

R and roof-shaped, depending on how many group$ mu
be compared.
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HHOEE o
= C
<J=lolal=
=g HHHEH
TYPES oy e i e whe = * A C-shaped matrix relates three groups of items all
= o together simultaneously, in 3-D.
Bigl L i * An X-shaped matrix relates four groups of items. Each
MATRICES en b group is related to two others in a circular fashion.

Xmatrix
Compares four sts, each against two
athers, i pairs

» Aroof-shaped matrix relates one group of items to itself.
It is usually used along with an L- or T-shaped matrix. (Used
in QFD)

Jrema
tem &
~ Jreme

em 0
nem €

Yamatrix
Compases theee lists, sach against ane
anather, in pairs
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When do we use each Shape Procedure

* An L-shaped matrix relates two groups of items to each
other (or one group to itself).

Select factors
Select type of matrix

* A T-shaped matrix relates three groups of items: groups B Select the symbols for relationships

and C are each related to A. Groups B and C are not related
each other.

o

Fill in the matrix

vk W R

Analyze and make conclusions

» AY-shaped matrix relates three groups of items. Each
group is related to the other two in a circular fashion.

Quality Management 3 Quality Management
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MATRIX DATA ANALYSIS
* Also known as: Matrix Data Analysis Chart Measured | Character | Chiarscter: B S -
(MDAC) e 1 10 8 fem § e
* One of the most rigorous, careful and time- e : ; ::> e RN
consuming of decision-making tools Eeﬁé 2 5 . &
* Itis an L-shaped matrix that uses pair-wise - o
comparisons of a list of options to a set of Cc e
criteria in order to choose the best option(s). selative to o another
¢ Based solely on numerical data
When to use it Procedure
¢ When investigating factors which affect a 1. Identify your goal
number of different items, to determine 2. Collect needed data and present them in a
common relationships. matrix
* To determine whether or not logically similar 3. Based on the collected data calculate the two
items also have similar factor effects. evaluated parameters
* To find groups of logically different items 4. Plot the result on graph
which have similar factor effects.
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Example
A toy store

(source: http://www.syque.com/quality_tools/toolbook/MDAC/example.htm)

Aim: to increase sales while improving the
satisfaction of its customers with the toys that it
sold.

Measure:

— the initial appeal (which related to actual purchase)
and the longer term satisfaction (which related to
company image)

— a range of toys for boys aged 5 to 10, both being
scored on a one-to-ten scale

Identify the best toys to promote and to find
possible ways of improving other toys

ARROW DIAGRAM

« Activity Network Diagram

or

* Network Diagram

or

 Activity Chart

or

* Node Diagram

or

e CPM (Critical Path Method) Chart

Long-term satisfaction
" Bildt
Constructo Vehicies
MechMan
Construction Tonke
Techna BoBiabs
TabyTruck
Initial appeal
0 Vv & T pp
Clickt
actar o Smilen
HappyBanow o Bendy
Bopper ® Fighthvan Heawy TV
o Binfdan advertising
0

ARROW DIAGRAM

¢ Used to plan the implementation of complex
undertaking (project)

¢ Shows the required order of tasks in a project
or process, the best schedule for the entire
project, and potential scheduling and
resource problems and their solutions.

¢ When scheduling and monitoring tasks within

a complex project or process with interrelated
tasks and resources.

10
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When to use

¢ When you know the steps of the project or
process, their sequence and how long each
task.

¢ When project schedule is critical, with serious
consequences for completing the project late
or significant advantage to completing the
project early.

Adtivity Activity Activity
A |" B I" o ‘

! Start | \ Activity I fActliEWW> Finish I
Activity I__ Activity |_. Activity"
F G H
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Arrow Diagram

¢ Activities are represented by arrows

2 —» 5 |
A=1 e CH=6
B=2 F=4 =3 |
1 + 3 > ¢ —» 8
c=3 /T=2
—_—
{ 4 G=6 - 7

Note: Assume all durations are in days; A=1 means Activity A has a
duration of 1 day.

Procedure

¢ Define the proposed project (process)
— determine the beginning and end of project)

« Define a list of actions necessary to proceed with the
project (process)

¢ Estimate duration of the individual steps

¢ Define the order of the steps

¢ Draw a diagram

¢ Analyze the diagram

— The designation of the critical path (longest path in the network,
which determines the shortest possible time of completion of
the project, in which there are critical steps, ie those that have
no slack time)

— Calculate the time needed to complete the entire project

Quality Management
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