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Can you predict the next event?
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Annual Pattern Learned from Data
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e 100+ facilities in 25 countries
e 15,000 people

: * A Fortune 500 company every year since the list
Owens Cornlng was created in 1955

Case Study * Tina V. Pickerel, Global Quality Leader




Owens Corning
Case Study

Composites Solutions Business (CSB).
Customers are primarily large manufacturers.
Structural reinforcing material with factories
located worldwide.

Strong systems, good quality processes and
drive for continuous improvement.

The site names have been changed.
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Feedback Count

Problem: how to continue improvement?

Cost

\’A.’ V] N e
® ® “ ° .A . \oN
2614 2615 2616 2617
2 A

[\

©

® @ o

2014 2015 2016

2017

alytics | 9



Product Return
Records

o Returns not
characterized

No practical way to
use the huge amount
of customer
information
contained in the
product return files

Pivot tables and
traditional method

B M=

A B |
Row Labels .« Sum of Total _Cost
Commercial $18,114,193.96
Technical $30,129,757.01
Grand Total S$48,243,950.97




Product Return
Records

Reports for over
11,000 product
returns

from 70+ Locations in
6 Languages

Too much to read

About a 4 foot tall
stack of reports

Status Closed

Type Technical

Subtype Manufacturing

Plant TransContinentalLogistics

BU Reinforcement

Family RSP Specialties

Product_Line OO

Credit Amount 51,469.63

Total Cost 51,469.63
There is a difference between the weigth invoiced and
the real weight of the pallet - the plant has discovered
this issue after the delivery by the customer A credit
note will be establish to the customer. Reimbursement

Document of the customer for the difference Credit due to

overcharge due to incorrect pallet weights in SAP There
is a difference between the weigth invoiced and the real
weight of the pallet - the plant has discovered this issue
after the delivery by the customer Pallet and invoiced
weights exceeded sum of individual roll weights...

Bowers Management Analytics | 11



Most Business Information
is hidden untouched in free
form text like reports,
emails and spreadsheets .

Once we have enough free
form text to be valuable it is
too big to read and
understand!

Row Labels v Sum of Total_Cost
Commercial $18,114,193.96
3 Technical $30,129,757.01
Grand Total $48,243,950.97
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Two core algorithms for analyzing product return text.

Deep Learning Latent Dirichlet Allocation
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cut his hand on the guard rail.
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High Level Network Diagram of Complaint Types

Voice of the Customer learned from customer words and their actions

Type 4: damage, pallet, truck

Type 1: record, label, roll

Type 2:invoice, price, credit

Type 3:/fiber, fuzz, strand



Cost and Count of High Level Return Types

3, fiber, capac, fuzz, strand

2, Invoic, price, css, credit

4, damag, pallet, truck, reissu

1, record, roll, label, core

~ Number_Complaints

Total_Cost_Thousa
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Cost and Count of High Level Return Types

3, fiber, car
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Al/Big Data
analysis for
Quality Data:
Why do we
need it?

Availability Bias hinders reliable estimation of
probabilities by giving preference to events that
are more recent, that were observed personally,
and were more memorable.

For example, most people will estimate that shark
attacks are a significant risk for an ocean swim,
but simple drowning is a much, much bigger risk.
(Drowning is the third leading cause of
unintentional injury death globally.)

Daniel Kahneman, Nobel prize winner and
originator of the field of Behavioral Economics
proposed and tested the concept.



Availability Bias:
High-frequency
events drive
perception of risk

Availability Bias

Machine Impacts, 17%
Topic 9, abras, arm
Slips, 9% Strains, 22%
Topic 14, conveyor, pinch  Topic 13, step. fall  Topic 4, carrier, patlet
Topic 7, mandrel, w¥en Top.c 5. shouder, strain

» Hand Injuries, 53%

Topic 12, thumb, ng'c 2. finger, stuck

v el e T "','s, s burn
"Topic ﬁ.@i,ﬁgﬂc glas

Topic 1yware.hand , S308 splnter

Topic 10, back, strain

Percent of
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Advanced Analytics helps overcome cognitive biases

Overconfidence can be a sign of cognitive bias!

Topic 6, glass, punctur, hand, thorn ® ®
Topic 8, glass, bead, burn

Topic 5, shoulder, strain, neck
Topic 11, cut, lacer, knife, hand, cutter
Topic 13, step, slip, fall, contus, trip, stair
Topic 4, carrier, packag, doff, pallet, collet

Topic 14, contus, roll, conveyor, belt, pinch, winder
Topic 9, abras, arm, scrape, struck

Topic 3, hand, foreign, small, splinter, superficial
Topic 7, hose, mandrel, air, wrench

Topic 10, back, lower, lift, strain

Topic 2, finger, glove, tube, thread, stuck, nail
Topic 15, roll, fractur, shaft, winder, fabric, hoist
Topic 12, thumb, nail, grab

Topic 1, wire, prick, glove, filament @

@
o
] Most severe
@
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® Most severe
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For more on availability bias and cognitive biases in general
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High Level Network Diagram of Complaint Types

Voice of the Customer learned from customer words and their actions

Type 41 damage, pallet, truck

Type 1: record, label, roll

Type 2:invoice, price, credit

Type 3:/fiber, fuzz, strand



Zoom In - Detailed Network Diagram

Transit Damage

Type 2: damag, transit

1\

[}
'\
'

'%ypc 4: invoic, reissu '
e : Type 6: credit, materi
Type 9: price, css i /
Typeil‘3: detent, chmg"\ \
‘ TypeBremad. coa | e,
Administrative Tyve S bk : Administrative Errors :

\ \ trssssssssssssEsEsEsEsssssEEsEsEsEEEEEEan -
‘

Type 8: ship, return \ ,
Type 11: label, pallet /

Type 15: matchstick, spot

Type 14:roll, csf E,T)pc 7: bag, fiber
Manufacturing L i 1 : Manufacturing Defects
T?.pe 12: )'eh“,'sh' fab\""c G SN NN NN NN NN NN NN EEEEEEEEEEEE L]
Voo Type 10: bobbin, tex
s | 22

Type 5: tension, wrinkl




Detailed Cost and Count

March 2009 to July 2017

10, bobbin, tex, fuzz, bandwidth

2, damag, transit, pallet, packag
7, bag, fiber, contamin, triz

8, ship, return, marion, materi
3, capac, truck, carrier, deliveri
4, invoic, reissu, currenc, cancel
5, tension, wrinkl, roll, core

12, yellowish, fabric, test, binder;
11, label, pallet, org, wrong

6, credit, materi, rebat, memo
15, matchstick, spot, mat, black
9, price, css, wrong, sar

14, roll, csf, weight, width

13, detent, charg, cost, freight

1, record, coa, date, notif

March 2009 to July 2017

Number Complaints

Total Cost Thousands
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Detailed Cost and Count

March 2009 to July 2017 March 2009 to July 2017
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Kind vs. Wicked

environments
or

Why we need
data in addition
to professional

judgement

Kind Environments provide frequent, reliable feedback to
train intuition.

In Wicked Environments experience doesn’t reliably
improve intuition

Quality can be a wicked environment since many defect
types are rare and we often can’t see immediate
consequences from many quality initiatives.

See Robin M. Hogarth’s book, Educating Intuition.

We must rely on data to guide our strategy!
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Investigation into Product Damage
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Trends in Product Damage Returns

2012 to July 2017
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Top Sites for Product Damage Returns

March 2009 to July 2017 March 2009 to July 2017
Cerritos
Alhambra
Anaheim
Blue Lake
Clayton
50 75 100 125 200 300 400

Number_Complaints Total_Cost_Thousands 2nt Analytics | 28
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Damage from Transport or Manufacturmg?

Transit Damage
h

m an Uf acturin gr elated dam age Type 2: transfer, tack, doff, wrap administrtive mw‘”"“

Manufacturing

Type 4: rain, wet, water, leak
Type 1: intern, transit, damag, materi

transport related damage

_ ) Type 3: refund, roll, damag, transport
Type 5: reimburs, pallet, stack fell L £ P ers Management Analytics | 30



Manufacturing vs Transport Related Product Damage — Cost and Count

1, intern, transit, damag, materi

5, reimburs, pallet, stack, fell

3, refund, roll, damag, transport

Manufacturing

2, transfer, tack, doff, wrap

Related

4, rain, wet, water, leak

175 200 225 250
Number_Complaints

275

300 400 500 600 700
Total_Cost_Thousands

Bowers Management Analytics | 31



Manufacturing Related Product Damage - Time Series

2012 to July 2017
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Manufacturing Related Product Damage — Top Locations

March 2009 to July 2017 March 2009 to July 2017
Alhambra @ ®
Clearlake o ®
Blue Lake o ®
Arcata @ @
10 20 30 60 90 120 150
Number_Complaints Total_Cost_Thousands
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New Technology provides New, Actionable Information

Untapped information Good Data Science Faster, Better Quality Results
(Al and Language Models)
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Thank You
BmaQuality.com

Bowers

MANAGEMENT ANALYTICS

Keith Bowers
PRESIDENT

480.648.8416
keith@bowersma.com
www.bowersma.com

Preprints available for

8 Tips for Success with VOC 4.0
appearing in 2019 in ASQ’s QP magazine
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