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Background

Number of prisoners is increasing significantly from 2005 to 2014

One of the reasons iIs that many prisoners are arrested more than once,
and the return rate increases from 8% to 15.7% in the ten years, which iIs
the problem to be solved in our topic

Too many prisoners and jails may impact the social security and cause
financial problems

Government has to increase the budget to meet the cost of jails

Statistical Process Control (SPC) will be used in this case
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1.Flow Chart
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5.DOE(Design of Experiment)
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9.FTA(False Tree Analysis)
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COPQ(Cost of Poor Quality)
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COPQ of US Prison System
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House of Quality
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8.3333 days

Cycle Time 20 min
VA CT 10 min
Operators 10

20 min

2.0833 wk.

VSM for Lean Manufacturing

Current

A

Cycle Time 50 min
VA CT 20 min
Operators 20

Cycle Time 150 min Cycle Time 60 min
VA CT 30 min VA CT 40 min

Operators 50

50 min 9.375 days 150 min

Customer Demand
2000 pieces per month
(Takt Time 4.8 minutes)

Total Cycle Time = 280 min

[ Total VA Cycle Time = 100 min

Total NVA Cycle Time = 180 min|

6.25 days

future
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Cycle Time 150 min
VA CT min
Operators 100

Cycle Time 30 min
VA CT 20 min
Operators 20

30 min 4.6875 days 150 min

Cycle Time 60 min
VA CT 30 min
Operators 200

60 min

Customer Demand
2000 pieces per month
(Takt Time 4.8 minutes)

Total Cycle Time = 4 hr

Total VA Cycle Time = 1.6667 hr
Total NVA Cycle Time = 2.3333 hr

10 min

20 min 30 min

20 min 50 min

| 30 min I

Lead Time = 12.188 days

WIP Time = 5.9375 days

Total Distance =
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Introduction

Statistical process control (SPC) is an
application of statistical methods to the
measurement and analysis of variation in
a process in order to monitor and control
It.

Monitoring and controlling the process ensures that it operates at
its full potential. At its full potential, the process can make as much
conforming product as possible with a minimum (if not an
elimination) of waste (rework or scrap).

SPC can be applied to any process where the "conforming
product"” (product meeting specifications) output can be measured.
Key tools used in SPC include control charts; a focus on continuous
Improvement; and the design of experiments.



Variables Charts

For variables data (or continuous data), the control C1 c2 cs c4
: first20 second5 third5 combined
chart for sample average and sample ranges provides a sl 108 82 I
powerful technique for analyzing process data. 84 106 82 84
A small sample (e.g., five units) is periodically taken o
from the process, and the average (X) and rage (R) are 84 102 %0 84
calculated for each sample. A total of at least 50 B4 54

Individual measurements (e.g., 10 samples of five each) should be collected before
the control limits are calculated. The control limits are set at +3¢ for sample
averages and sample ranges. The X and R values are plotted on separate charts
against their £3e¢ limits.



X-Bar Charts @
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Attributes Charts

Control charts for X, R, and X require
actual numerical measurements, e.g., line width
from a photoresist process. Control charts for
attribute data require only a count of
observations of a characteristic, e.g., the number
of nonconforming items in a sample.

The attribute quality chart of 30 months for
return prisoner. The simple size of 100 is used.
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P Charts

P Chart of First 20 Months
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An estimated historical parameter is used in the calculations.
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C Charts @
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Conclusion

The percentage of returning prisoners decreases from 15.7%, which from
2005 to 2014, to 6.4% of released prisoners obtained by improvement
activities.

The two improvements which analyzed by the DOE, increasing the cost of
education and training and locking prisoners who did minor crimes at home,
play significant role among all our activities.

With the decrease of return prisoners’ number, the population in prison will
goes down which solves the social problems, e.g., the cost of security and
food support in jail, the guardianship over children.

The result Is detected by statistical process control (SPC), it is also able to
monitor the stability of the process.
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