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So, how good Is your procurement?

[ High inventory cost J

[ Low performing J

[ Delayed shipments J vendors & contractors

[ Delayed RFQs J [ Users not satisfied J

[ Suppliers not satisfied }




The answer boils down to ...

* How accurate is your procurement process?

 How consistent is your procurement process?
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The Two Process Improvement Strategies

Aldowaisan, T. 2018 “The Big Three in Kuwait

 waste reduction Government Sector” AlJarida Newspaper, 23
January, pp. 14.
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It all starts with defining the Standard

A standard consists of: 38 days

o Target value

o Failure limit(s) »

21e7

* What do we call the “38 days”?

A failure limit



EXx: ldentify the Standards

1. The specs on the length of the copper pipe is
100 £ 2 cm.

2. Contractors should be paid no later than 30 @

days from the time of a correct invoice receipt.

3. User satisfaction should be 80% or more. @ \J Q




Pipe Length
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The specs on the length of the copper pipe is 100£2 cm. 2

* The target value is 100 cm
e The success limits are 98 and 102 cm

e The standard is 100%+2 cm

Pipe length




Invoice Payment

11

Contractors should be paid no later than 30 days from

the time of a correct invoice receipt.

* The target value is 22 days
* The success limit is 30 days

* The standard is 22 + 8 days

&

22 30

late

Invoice Payment




User Satisfaction
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e User satisfaction should be 80% or more.

* The target value is 90 %
* The success limit is 80 %

e The standard is 90 - 10%

oce

%80 %90

failure 1
1

User Satisfaction




Measuring Performance

 accuracy is how close is your

performance value to the target value

* consistency is how close are your 22 OH 3|0
/ ' KPH
performance values to each other. o ) /:/
""""""" ( - N
Which is the better company “o ) late

KOH or KPH?

Invoice Payment
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Accuracy Measure

* The average is the measure of accuracy ... Accuracy improves, as the

average gets closer to the target value.
KOH KPH

N7
~-
— e o Em Em Em o

22 30
R ~T late
Which is more accurate: KOH or KPH?

Invoice Payment
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Consistency Measure

* The sigma is the measure of consistency ... consistency improves, as

the sigma gets closer to zero. KOH  KPH

N7
~-
— e o Em Em Em o

22 , , 30
S at
Which is more consistent: KOH or KPH? i

Invoice Payment
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Ex 1: Calculate Average & Sigma

22 30

r Invoice Payment



Measures of Centrality

The sample average (x) is

a. the middle value in an ordered data. For even data set, it is the
average of the two middle values. median

b. the maximum value in a data set.

g~ C- the most widely used measure for central tendency. It is the
arithmetic average. It is the sum of all data values divided by
the number of data points. It is an estimate of the population
mean L.

d. the most frequently occurring number in the data set. A data
set may have more than one mode. | mode
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Measures of Consistency

The sample sigma (standard deviation SD) is

a. the difference between the largest and smallest values in a
Cata Set. Range (R)

k& b. the most widely used measure for analyzing dispersion. It
measures the average deviations from the mean. It estimates
the population standard deviation c.

c. the standard deviation squared. Sample Variance (s?)

d. the standard deviation divided by the mean expressed as a
percentage.

Coefficient of variation (CV)
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Enemy Onel

* inconsistency is the enemy one of quality performance

* human is the main source of inconsistency

* Therefore, human is enemy one of quality ©
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Process Performance Improvement

* Be more accurate ... that is get your average close to target value

* Be more consistent ... that is get your sigma close zero

20



Performance ... Old & New Thinking

* Old thinking ... as long as you are in the success region, all is the
same.

* New thinking ... it is not enough to be in the success region, your
aim is the target value.

N
N
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late
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Invoice Payment Invoice Payment
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Quality of Performance

* To distinguish excellent from mediocre performances, you need to
define levels within the success region.

) 0 N~ <
%80 ~ 7090 98 5 1000 102 22 30
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User Satisfaction Pipe length Invoice Payment
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Types of Measures of a Process

Vision &
Strategic
Objectives

ﬂ_ Output _ orders

Effectiveness
T AA

Productivity —l

Input
Impact € Effect €€ Output (Re;lcl))llllr:eS)

Actual _ inventory cost actual
Planned inventory cost planned
ke Quality Efficiency
Input  Cost k Input  time
Output quality = User satisfaction Output  order

Output order
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Process Sigma

38 Days
Request . Process Cycle Time

S s =

ale|

consistency

Good process ... 27 defects per 10,000 (3 Sigma)

Excellent process ... 3.4 defects per 1,000,000 (6 Sigma lenient)

2 Ideal process ... 2 defects per 1,000,000,000 (6 Sigma strict)




Lean & Six Sigma

Flowchart

Audit
SIPOC

Control charts

Coaching and training 6 Numerical measures
Flowchart

Check sheet
CBA SOP

Hypothesis testing w Scatter diagram
Kepner-Tregoe Correlation analysis

Histogram Flowchart Fishbone diagram
Scatter diagram Pareto analysis

Integrated analysis questions
Distributions Design of analysis

Brainstorming
Root cause analysis

Run chart
Dot chart

Value
Stream
Mapping

Standard
Work

SMED Quick
Changeover

Mistake-
Proofing
Poka-Yoke

Kanban
Demand Pull

Point of
Use
Storage

Level Mix
Model
Production

5S Visual
Management

TPM
Equipment
Reliability

One-Piece
Flow
Production
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Case Example: Invoice Payment

 The standard of invoice paymentis 22 + 8 days @

 The analyst wanted to checked the times of the last 10 invoices.

23 33
26 26
25 29
22 27

26 20
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Case Example: Dot Diagram

* The analyst drew the dot diagram. @

23 33 22 30
26 26
25 29
22 27

:
|
|
|
|
26 20 :
|
|
|
|
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Case Example: Average & Accuracy

28

The mean (x) = 25.7 days

Show the mean on the dot
diagram

Accuracy = |Mean - Target|
=|25.7 - 22| = 3.7 days
Mode = 26 days

Median = 26 days

22

23
26
25
22
26

33
26
29
27
20




Case Example: Sigma & Consistency

 The SD (S) = 3.7 days ¢ — Y(X—x)2 @

* Show the SD on the dot diagram. \ n-1

* Consistency = SD = 3.7 days 73 33
e S?2=13.3 days 29 30 26 26
« R=13days %g ;3
« CV=14% 26 20

29 | |



Case Example: Sigma Performance

* In our example, the sigma of our 33
process is less than 1.5 22 ;8

27

20
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Sigma Performances

* InSS, the process sigma level is calculated for ideal (i.e. no shift)
and Motorola (i.e. 1.5c shift allowance) methods.

 Motorola approximation:

Sigma Level = 0.8406 + \/29.37 — 2.221 x In(ppm)

 Whatis the sigma level of a process with a yield of 99.9930%?

Sigma Level | ppm (ideal) | ppm (Motorola)

= P(defect) = 70 ppm 1 Sigma 317,300 697,700
2 Sigma 45,500 208,700
= Sigma Level= 5.3 Sigma B — 2,700 66,810
4 Sigma 63 6,210
5 Sigma 0.057 233

31

6 Sigma 0.002 3.4



Case Example: Process Performance

* Assume a six sigma team studied the process of invoice payment over a
4-month period. They were able to improve it through eliminating waste

and training.

* This lead to reducing the sigma to half and shift average by about one
day.

22 22 30




Process Sigma ... Minitab

Lower
Failure Upper
Limit Target Failure
Limit

|__ l/fm process
PR S
/ | ) o process

Ao process

| / 0 Process
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For those Interested tariq@glc-im.com

Happy to share copies of our published work on Six Sigma:

1. Aldowaisan, T. 2014 "Introduction to Six Sigma.” Gazeta Global. 35: 1-9.

2. Aldowaisan, T, and Abou-Latifa, A. 2015 "Capturing Cash - Consulting firm uses Six Sigma
to obtain and capitalize on new business opportunities.” Quality Progress. Feb. 27-31.

3. Aldowaisan, T, Nourelfath, M., and Hassan, J. 2015 “Six Sigma Performance for Non-
Normal Processes.” European Journal of Operational Research. 247: 968-977.

4. Nourelfath, M., Aldowaisan, T., and Hassan, J. 2016 “Evaluating Six Sigma failure rate for
inverse Gaussian cycle times.” International Journal of Production Research. 26 May.

5. Hassan,]., Aldowaisan, T, and Nourelfath, M. 2017 “Six Sigma for Gamma-Distributed
Process Cycle Time: A Case Study in Oil & Gas.” International Journal of Quality and
Reliability Management. Accepted.
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METRICS
9O Tar MATTER

Empowering leaders to make
strategic decisions

ONE-DAY SEMINAR
APRIL 8, 2018
9:00 AM - 3:00 PM

JUMEIRAH MESSILAH
BEACH HOTEL

DR. TARIQ REGISTRATION & INQLIR_I"V-’ e
A. ALDOWAISAN 9919_4993 _

WWW.GLC-IM.COM
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