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Capability Assessment
via a Loss Function

Quadratic Loss Function
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Defining the Loss Function

• for an x value of 0, the loss, L, is $0.
This means that m = 0 and L0 = 0

• when x= 1.5, the loss, L, is $2.25
L/(x-m)2 = k k = $2.25/(1.5 - 0)2 = 1

The $2.25 loss is obtained from the fact that when
x=1.5, the probability of a $45 complaint is 5%, and
$45 * (0.05) = $2.25

L L0 k x m–( )
2+=
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Loss Function Interpretation
of Engineering Specifications
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More on Loss / Specifications

So, we want to set our specifications at the point of
indifference: where the loss = cost of replacement

If cost of replacement = $2 for our previous example,

L = 1 (x - 0)2 = 2 ----- x = ±1.414
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More on the Loss Function
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Expected Process Loss

where,

and f(t) is the pdf

after simplification,

E L X( )[ ] L t( )f t( ) td

all X
∫=

L x( ) k x m–( )
2=

E L X( )[ ] k µX m–( )
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Loss Function: Example #1

m=0, k=$1.0, LSL=-1, USL=1, 
X normal w/ mean 0 and σx = 0.33

E[L] = 1 [0.332 + (0-0)2] = $0.11 How to interpret??
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Loss Function: Example #2

σx = 0.58

E[L] = 1 [0.582 + (0-0)2] = $0.33
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Filling in a Past Blank

Should know from prior Statistics Class
For a Uniform Distribution between a & b

f x( ) 1 b a–( )⁄=

µx xf x( ) xd
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Loss Function: Example #3

Say we reduce σx = 0.33  to  σx = 0.10

E[L] = 1 [0.102 + (0-0)2] = $0.01
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Loss Function: Example #4

Can save $0.10 by reducing process mean from 0 to -0.7

E[L] = 1 [0.102 + (-0.7 - 0)2] = $0.50   WOW!!

Taguchi’s comment:
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Chapter 10

Bring text to class!!

Roll Mill Process Case Study
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72 sheets
X-double-bar = 0.0449 sx = 0.0014

0.0430 0.0449 0.0470

Soft Gasket Thickness (inches)
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Cap = 84.6% Cp = 0.477 Cpk = 0.45
Quality Engineering (MEEM 4650 / 5650)
Dept. of Mechanical Engineering - Engineering Mechanics
Michigan Technological University John W. Sutherland



  ©
Progress to Date

1. Product Control Way of Thinking

2. Tunnel Vision of the Engineers

3. Selective Assembly Process

4. Statistical Process Control / Process Capability 
Relationship
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