Sherlock Holmes, Zombie Hunter

DMAIC Project Story Board



Measure Analyze Improve Control

Let's start by reviewing the generic critical questions for the Define

Phase of our DMAIC project...

Define Phase Critical Questions:

« What is the problem to be solved?

* Are the right people on the team?

« Who is the customer?

« What are the customer requirements?
« How does the process flow?
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Measure Analyze Improve Control

The town of Dragos in Variansa
(Eastern Europe) has experienced a
recent surge in Zombie attacks.

Zombie Attacks Per Month
13

1
|

Dragos Historical Average Dragos Last Month
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Measure Analyze Improve Control

Luckily, nobody has been injured (yet). In addition to the obvious safety
concerns, the town is also at risk to be de-selected as the host site for a
summer folk festival. The economic value of that festival is estimated at

17.5 million euros.

#1: Public

#2: Economic

Impact
17.5 MM Euros

A contributing problem: data from police reports
has not been available in a timely fashion.




Measure Analyze Improve Control

Team formed representing all key functions...

Sherlock and Watson, and representatives from the Economic
Development Council and Police



Define Measure Analyze Improve Control
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Define Measure Analyze Improve Control

Zombie Attack CTQC Diagram B8aseline lteration
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Measure Analyze Improve Control

Requirements:

CTQC #1:

CTQC #2:

CTQC #3:

CTQC #4:

CTQC #5:

“Prevent injury from zombie attacks”.
“Police on scene within 10 minutes”.

“Reduce frequency of zombie attacks to normal
expected (ambient) level”.

“Accurate Police Reports”.

“Monthly crime statistics report should be available
within 3 days after the end of the month”.



m Analyze Improve Control

Before we start this phase, let's start by reviewing the generic critical

questions for the Measure Phase of our DMAIC project...

Measure Phase Critical Questions:

How do we measure the problem ?

Are the measurements reliable?

How does the process vary over time?
What process inputs might be significant?
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Define VEES-EM Analyze Improve Control

Ty export [F]copy (=0notes = 0files (Phelp | | )

Attacks by Month

created 4 minutes ago / modified a few seconds ago

Zombie attacks are
indeed out of control!

X Chart Statistics Charts of Number of Attacks

Stage 1 Stage 2
ucL 4,336 16.32
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Define ' Analyze Improve Control

Measurement System Analysis:

Accuracy of database confirmed by comparing data to police report
source documents.

POLICE REPORT

Eoruring D,

P iy _
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m Analyze Improve Control

Zombie Attack Severity

Most attacks have low severity: 33 e
Chased” or only “Sighted ; / .
2 :__,.-";. 67.568 ~
o 3 / soss 3
15 wset 3
SEVERITY KEY: '
Severity Level 1 = Sighted 13514
Severity Level 2 = Chased
Severity Level 3 = Touched S A Y g 7 5
Severity Level 4 = Injured JTRLS HRPY - RO R R, - A
Severity Level 5 = Killed N * b = e

Attack Severity



DII[ol-NE W CEIII- Analyze Improve Control

Calculate DPMO, Adjusting for Affected Population Size

Total Population of Dragos 25,478
Population in City Center 3,134 =x]
+ Sipma Level
Tourists & Visitors - Daily 150 Calculator S |gm a Level
Total 3,284 created a minute ago / modified a few seconds ago
X
Ave. Trips Outside/Day 3.5 “ o eI
Opportunities Per Day 11,494
X
Number of Days 92 Discrete Data Product A
Total Opportunities 1057448 Enter number of defects: 33
Enter number of units:| 1057448
Attacks March 9 " )
Apri 1 Enter number of opportunities per unit: |1
May 13 Or Enter DPMO directly:
33 Calculated DPMO: @
DPMO 33/1,057,488 x 1,000,000 31 Short term sigma level (£ + 1.5) -
Long term sigma level (£} 4.0

Opportunities = Affected Population x No. of Days x Ave. Daily Trips Outside

Copyright 2025 MoreSteam.com



m Analyze Improve Control

Where did the attacks take place? - Plot location data from police reports
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DI BYCECNICE W-GEW22 Improve Control

Before we start this phase, let's review the generic critical questions

for the Analyze Phase of our DMAIC project...

Analyze Phase Critical Questions:

« What is the root cause of the problem?

« How do the process inputs affect the
output of interest?

e How do we know?
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Where can we get more information?
« Review Police Reports
* Interview Victims

 |nterview Witnesses



Reviewed last few months of Police Report data. Something seems
odd... multiple descriptions of zombies resembling various celebrities.

“..1t kept smiling at me. It looked like
Bill Clinton, which is pretty strange.”
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Follow up by interviewing victims and witnesses...

7 199
IT MIGHT HAVE BEEN
THOSE GUYS FROM
Cc—a

THE MASK FACTORY
MESSING ARDLUND
AZFAIN...
5 =7 &G
T g SN
=
]
=7 —




What do we know about these suspect “celebrity” zombie attacks?

Map of Central Dragos

© Hospital

tN
Attacks where the

zombies were said to

look like celebrities
are centered around
the mask factory.
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ISl BYEEENICE W' t-1\74-l |Improve Control

After adjusting for false
Zombie Attacks by Month (Real) attacks, Zombie attacks

created 2 minutes ago / modified a few seconds ago a re IOWe r b ut Sti I I O ut Of
X Chart Statistics Charts of Number of Attacks (Adjusted)
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Unadjusted

Total Population of Dragos

Population in City Center

Tourists & Visitors - Daily

Total

Ave. Trips Outside/Day

Opportunities Per Day

Number of Days
Total Opportunities

Attacks

DPMO

March
April
May

33/1,057,488 x 1,000,000

25,478
3,134
150
3,284
3.5
11,494

92

1057448

9
1
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31

Adjusted

Total Population of Dragos
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Ave. Trips Outside/Day
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Number of Days

Total Opportunities

Attacks
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April
May

23/1,057,488 x 1,000,000

Define M Improve Control
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3,134
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How does the location plot change after removing false attacks?
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Known vs. Unknown Analysis:

What do we know?

What do we NOT know?

Most of the reported zombie attacks
are real.

The frequency of zombie attacks is
above the upper control limit.

Zombie attacks are in the central
business district, clustered around
the north end of the park.

Is there any pattern to the timing of the
attacks?

Why are the attacks centered around the
north end of the park?

What is the ROOT CAUSE of the increase in
frequency?



5-Why Analysis

Q: Why are attacks centered in the park?

A The park is located near the cemetery, a common source of zombies,
and the cemetery has physical constraints on the other sides (river,
highway).

Q: Why are Zombies leaving their graves?

A: They have been disturbed.

Q: What disturbed them?

A: Wet and warm spring weather? Unknown activity in
cemetery? Sign of pending apocalypse? Cosmic
fluctuations? Need more data.



5-Why Analysis - Conclusion

If we don't know the root cause, can we at least confirm the
source of zombie attacks and contain?

Conclusion (Hypothesis):

Zombies are coming from the cemetery!



Define Y] Measure” Improve Control

Solution: Lock cemetery gates and monitor...
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DI BYCECNICE W-GEW22 Improve Control

Zombies spotted outside the gates, on west side of cemetery!

We don't have the location nailed down, and we still don't know
the root cause.
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WAIT, SOMETHINGS
MISSINGS, WHY
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Analyze for timing patterns - stratify by day:

Number of Attacks
Lo T e o L T E O ¥ s N = A T e o B e

Zombie Attacks by Day

Mon

Tue

Wed

Thu

Fri

Sat

sun

‘l Count

3

3

Note: False attacks have been removed from this dataset.
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What happens differently during the week?

cOnstructu

More Busines>
people Activite '
Less
Tourists on
School Governmens Weekdays

ACtivities



How does the location plot change after removing false attacks?

Map of Central Dragos
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Let's talk to some of the knowledgeable locals...

THE FARKINS LOT




Repositioned security cameras

and police patrols confirm ‘
. . £ \ | —
construction site as source o

Zombies!
2.3

{5515




Before we start this phase, let's review the generic critical questions

for the Improve Phase of our DMAIC project...

Improve Phase Critical Questions:

« What changes should be made to improve
the process?

« How do we know they will work?
« How can the process be error-proofed?
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Brainstorm Improvements:

te Ha/t the
: Cred con :
Add security hgsical Structioy
around ” PbarrieY
Sl ite
Cemeteﬂl OYOuV]d sl Sea/ the
Qraves
Dig up and
move the old Implemens Add motion
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Measure [pglelfel¥/-0 Control

Select Improvement Action: #1 Seal the Graves

export [~ |copy
Solutian
B Solution Selection Matrix

created 5 years agoe / modified a minute ago

Solution Description Total sum of
w | weight x rating
= £ E £ |E
Y= |[_E |23 |8 |2 3=
£E2 E5 |85 |8 | |¥
o 2% |D2a @ (2 E 5
£fe |SE |63 |8 |8 |5
Add security around construction |4 4 1 2 3 1 15.0000
site
Create physical barrier around 4 ] 4 4 ] 1 15.0000
construction/cemetery site
Halt the construction & 2 1 2 3 1 13.0000
Seal the graves 5 ] 5 5 3 1 20.0000
1
Add motion detectors and alarms |4 3 2 2 2 1 14.0000
Institute a curfew ] 5 ] 2 3 ] 13.0000
Dig up and move old cemetery |3 ] 1 2 ] 1 9.0000




How can we seal the graves?

Pile large
Stones on COWCYete
£ Site cop ~ pa?le
ectroy,, the pork"
Contaysy, Mens lot
Construct Dig up ang
building o1 Place eqcy,
site tomb jy

Vault

Site was already supposed to be a parking lot...



Benchmarking research shows that covering burial sites with
concrete has reduced the incidence of zombies at other locations...
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Define | Measure | Analyze | Improve ®]sidge]

Back in control after change...
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T, export copy =0notes = 0files (P help | [max (¥)close
Pilot Data XmR Chart ]
0 » graph setup
created 3 minutes ago f madified a few seconds ago
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Improve crime statistics reporting - lots of delays

@ Crime statistics Reporting Baseiine iteration

O @ & © Q- | "L~

Complete Duty Officer Captain
-omb . »| Delay Reviews and Review and
Crime Report ; -
Signs Report Queue Signs report Queue

1day 2 days 1/2 hour 5 days 1/2 hour zZHays
- v
Report " Delay - o
Generated | elay Enter into Scan Report
— Database
1/2 hour On demand 1/2 hour 2 days 1/2 hour
Review by s b Ehiaf \
Administrative » Delay R‘:“;“Egl-f'cgh = »  Delay
Officer /
/2 hour 3 days 1hour 2 days

Time from Crime to Database: 13 days

Time from Database to Report: 7 day

i

Total from Crime to Report: 20 days

Note: rework loops not shown for simplicity



Fishbone

sl Potential Reporting Delay Causes

People

Not clearing work daily

No performance
measurement

Measurement

created 3 minutes ago / modified a few seconds ago

Materials

Invisible process

Environment

T export [F]copy :=0notes = 0files (D help | max X)close

(©)snapshot
< Edit View

Policies &
Procedures

Excess Reviews

No targets

Reporting Delays

Equipment



Define | Measure | Analyze | Improve ®]sidge]

Cycle time reduced from 20 days to 5 days

< Crime statistics Reporting saseline iteration revisea

O @~ & o &~ "L

Review while
in queue for
data entry

c et Duty Officer Captain
-Omplete L b Delay = Reviews and Review and
Crime Report ; o
Signs Report Queue Signs report Queue
1day 12 hour 5 days /2 hour 3 Qays

1day
Report _ o
Generated N Enter into #— Scan Report
— —— Database Queue

On demand 1/2 hour 1/2 hour

Review by ) -
I " } > Review by Chief .
Administrative == Delay of Dolice Delay

Officer / /

Y

1/2 hour

1day

—_—

1day target (no
reason for delay)

1/2 Bour 3 days 7hour 2 days
BEFORE AFTER
Time from Crime to Database: 13 days 3 days
Admin & Chief Time from Database to Report: 7 days 2 days

review in paralle ) B
Total from Crime to Report: 20days  Sdays



FMEA & Error-proofing

export 0 notes
New FMEA
created a few seconds ago / modified a few seconds ago
Process Step Fallure Mode A) SEVERITY |B) OCCURRENCE| C) DETECTION | Risk Priority
Frobability Number
Duty Office Review |Mis-categorize Crime 2 6 96
Captain Review Lose or Misplace Report |4 2 72
Scan Missing Data on Scan 5 1 4 20
Data Entry Data Entry Error 5 2 70




Before we start this phase, let's review the generic critical questions

for the Control Phase of our DMAIC project...

Control Phase Critical Questions:

Did the project achieve the original
improvement goal?

« Are controls in place to make sure the
changes will stick?

Did we thank all the team members for
their efforts?



" Derine Y| measurd| Analyze’] improve’] Control

Control plan created

Process Name or Process Method: Method: Sample Method: Method: Control | Reaction Plan
Operaticn Characteristics | Measurement Size Frequency Method
Zombie Attacks Number of Crime Reports  |Count of All Weekly XmR Control Reaction Plan 1-A
Attacks Cbservations Chart
Crime Reports Cycle Time from | Compariscn of | Monthly Monthly X-bar & 5 Control|Reaction Plan 1-B

Crime to Report | Time Stamps Chart



" Derine Y| measurd| Analyze’] improve’] Control

Visual control...police station




Standard work created for revised process...

export Onotes Dfiles help miax close
Duty Officer Standard Work
created 13 minutes ago / modified a few seconds ago
Process Step Cycle Time:
Sub Step Work Description Material Equipment Key Points (safety, quality, ease of Time SIP (std
MNo. Required Required work) (seconds) | inventory in
process)
1 Review crime reports generated during |Crime None Check for completeness, including 5 min <5
the previous 24 hours, and any crimes  |Report victim name and contact info, complete
reported during shift description of crime
2 Yalidate details of alleged crime Crime None Look for inconsistencies Y 10 min 1
Report
3 If immediate law enforcement Crime Phone Corroborate victim, witness, and officer | 30 min 1
response, speak with officers involved  |Report statements
4 If no law enforcement response Crime Computer |Balance case load of investigating 10 min 1
pending, verify open case status and Report Terminal officers
assign officers for investigation
5 Forward crime report to captain for Reviewed None Leave crime report in Captains "Active 5 min 1

sign-off crime report Cases" inbox.



" Derine Y| measurd| Analyze’] improve’] Control

Data after improvements indicate DPMO of 1.4!

Total Population of Dragos

Population in City Center

Tourists & Visitors - Daily

Total

Ave. Trips Outside/Day

Opportunities Per Day

Number of Days
Total Opportunities

Attacks

DPMO

June
July

1/701,134 x 1,000,000

25,478
3,134
150
3,284
3.5
11,494

61

701134

1
0
1

1.4

E

Sipma Lewel

madll Sigma Level - After Improvements
created 8 months ago / modified a few seconds ago
Discrete Data Proeduct A

Enter number of defects:|1
Enter number of units: | 701134

Enter number of opportunities per unit: |1
Or Enter DPMO directly:

Calculated DPMO: 1
Short term sigma level (Z + 1.5) 6.2
Long term sigma level (Z) 4.7

Note: Calculator rounds DPMO



" Derine Y| measurd| Analyze’] improve’] Control

Share best practices...

Verify your measurements - beware of “hoax” data
Stratify the data to see a clearer picture
Control charts tell the story in a simple way

Pilot fixes before implementing

C AKX K KL

Faster reporting means faster reaction



Congratulate team
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