Using Excel for Quality Control

(A) Exercise on Probability Distribution

1. Binomial: find probability of c successes from n trials if P(success) = p
· P(c successes) = BINOMDIST(c,n,p,FALSE)

2. Binomial: find probability of c or fewer successes from n trials if P(success) = p
· P(c or fewer successes) = BINOMDIST(c,n,p,TRUE) 

3. Poisson: find probability of c arrivals if mean number of arrivals = (
· P(c arrivals) = POISSON(c,(,FALSE)

4. Poisson: find probability of c or fewer arrivals if mean number of arrivals = (
· P(c or fewer arrivals) = POISSON (c,(,FALSE)

5. Normal: find area from normal distribution variate z
· Area on the left of z, ((z) = NORMSDIST(z)

6. Normal: find normal distribution variate z from area, ((z)

· z = NORMSINV(Area on the left of z)

7. Normal: find area from normal distribution variable x
· Area on the left of x = NORMDIST(x,(,(,TRUE)

8. Normal: find normal distribution variable x from area 

· x = NORMINV(Area on the left of x,(,()

Question A 

Find 

1. probability(exactly 1 success) if p=0.4, n=3

2. probability(0 or 1 success) if p=0.4, n=3

3. probability(exactly 1 arrival) if (=2 

4. probability(0 or 1 arrival) if (=2

5. area (under normal curve) on the left of z = 2.5

6. z corresponding to the area (under normal curve) on the left = 0.4

7. the area (under normal curve) on the left if x=600, (=300 and (=120

8. x if the area (under normal curve) on the left =0.4, (=300 and (=120
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(B) Exercise on Producer’s risk and Consumer’s risk

· Given a sampling plan 
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Question: Compute 
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(C) Exercise on AOQL
· Given a sampling plan 
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· AOQ for a proportion of defectives = 
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is obtained as follows:

· 
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· For a given a sampling plan 
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, AOQ curve may have an inverted U-shape when plotted against 
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. AOQL is the maximum value of the AOQ curve. We compute AOQ for each value of 
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· Question: Compute AOQL if 
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1. Binomial: find probability of c sucesses
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?

6

7

2. Binomial: find probability of c or fewer sucesses
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3. Poisson: find probability of c arrivals
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4. Poisson: find probability of c or fewer arrivals
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5. Normal: find area from z
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z=

2.5
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Area on the left of z = NORMSDIST(z)

?

26

27

6. Normal: find z from area 
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Area on the left of z =

0.4
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z = NORMSINV(Area on the left of z)
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7. Normal: find area from x
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x=

600
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mu=

300
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sigma=

120

35

Area on the left of x = NORMDIST(x,mu,sigma,TRUE)
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8. Normal: find x from area 
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x = NORMINV(Area on the left of x,mu,sigma)

?



[image: image19.wmf]A

B

C

1

Producer's/consumer's risk

2

3

Sampling Plan

4

Sample size, 

n

10

5

Acceptable number of defectives, 

c

2

6

AQL

LTPD

7

p

0.1

0.3

8

P

a

=BINOMDIST(

c

,

n

,

p

,TRUE)

?

?

9

1-

P

a

?

?

10

11

Producer's risk, 

a = 

(1-

P

a

) @ 

p

=AQL

?

12

Consumer's risk, 

b=

P

a

 @ 

p

=LTPD

?


Excel Solver

1. Add-in Solver, if needed: Click on the “Tools” menu. If the “Solver” is not one of the items of the “Tools” menu, choose the “Add-Ins.” Click on the box adjacent to “Solver Add-In” (a check mark will appear) and click “OK.”

2. Define objective: From the “Tools” menu, choose “Solver.” You get the “Solver Parameters” window. Click on the little arrow adjacent to the box “Set Target Cell.” Click on the Cell containing total cost and click again on the arrow. Click on the circle adjacent to “Min.”

3. Decision variable: The cell address for the decision variable is entered in the box below “By Changing Cells:.” The decision variable is the cell containing k.

4. Non-negativity: From the “Solver Parameters” window click on “Options.” You get the “Solver Options” window. Click on a box adjacent to “Assume Non-Negativity.” Click on “OK.”

5. Solve: Finally, from the “Solver Parameters” window click on “Solve.” A “Solver Results” window pops up. Click on “OK.”
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