	Welcome to the guided example for the self-study problem from Chapter 17 – The management and control of quality

The requirements in this self-study problem will be asking you to evaluate the cost-benefit of a quality initiative, estimate quality tolerances, and prepare a cost of quality report.

	The requirements relate to the following learning objectives

1. Discussion of the strategic importance of quality
1. Developing a comprehensive framework for the management and control of quality, and 
1. Preparing and interpreting relevant financial information to support quality-related initiatives

With this information in mind, let’s look at the facts in the case.

	The requirements are related to three fact patterns.  In the first situation an automobile manufacturer plans to spend $1 billion to improve the quality of a new model. 

	The manufacturer expects the quality-improvement program to eliminate the need for recall and reduce the costs for other warranty repairs.

	The firm’s experience had been, on average, 1.5 recalls for each new model at a cost of $300 per vehicle per recall. The average cost per recall, if one is needed, is expected to increase by 10 percent for the new model. Costs for other warranty repairs are expected to decrease from $200 to $80 per unit sold.

	Sales of the new model were expected to be 500,000 units without the quality-improvement program but the company believes that the well-publicized quality-improvement program will increase total sales to 650,000 units. 

Assuming there is a profit of $5,000 per unit on any incremental sales attributable to the quality-improvement program, is the $1 billion expenditure justified?

	The first part of the calculation involves determining the savings from eliminating recalls that will result from the quality program.  The average cost of recall was stated to be $300 per vehicle per recall but there was expected increase in the cost of 10% and there was expected to be 1.5 recalls per model, so if you then multiply by the 500,000 units of a given model, you get $247,500,000, which is the estimated cost of recalls if the quality initiative is not undertaken.

	The second item is expected savings comes from the decrease in warranty and repair costs.  With the quality program the cost was expected to go from $200 down to $80 per vehicle and that savings would be multiplied by the 500,000 vehicles which translates into $60 million of decreased warranty or repair costs

	Finally, there is the expected profit from the increased sales.  The sales were expected to be 650,000 as compared to the 500,000 units without the quality initiative.  The extra 150,000 units will be multiplied by the expected profit of $5000 per unit, which means $750 million of extra profit.  The total, therefore, is $1,057,500,000.

	The cost of the quality improvement program was estimated to be $1 billion

	And so the expected net benefit is $57,500,000

	In the second fact pattern Marlon Audio Company manufactures audio tapes. The desired speed of its model SF2000 is 2 inches per second. Any deviation from this value distorts pitch and tempo, resulting in poor sound quality.

	The company sets the quality specification to 2 ± 0.25 inches per second because an average customer is likely to complain and return the tape if the speed is off by more than 0.25 inch per second.

	The cost per return is $36. 

	The repair cost before the tape is shipped, however, is only $3 per tape.

	In this situation you are being asked to work with the Taguchi Quality Loss Function which is presented in the appendix to the chapter.  You are going to compute 
The value of the loss function  L ( x ) when x is set equal to 2.12 inches per second, and then

Estimate the tolerance for the firm to minimize its quality-related cost or loss

	The cost calculations may appear complex so I will go slowly.  The first part of the calculation involves solving a quadratic function where the loss, or in this case the cost of a return, which is $36, is set equal to a constant K which is multiplied by the square of the accepted tolerance which was plus or -.25.   And so you have 36 equal to K times .025 squared, which is .0625.  Through the use of algebra you can solve for K which merely means dividing 36 by the .0625 and the result is a K equals $576.  What you have just solved for is the estimate for the quality characteristic based on the total production and service costs and hidden costs due to deviations of quality from the target value.

To solve the loss function for an observed value of 2.12, you set that that function equal to K, which was determined to be $576, multiplied by the square of the observed value, which were told the 2.12 minus the target value, which is 2, and so you have 576 multiplied by .0144 and the value is just over $8.29.

The final requirement is to find tolerance that will minimize the quality related costs.  In effect, the company would prefer to do an internal repair, which only cost three dollars, as opposed to handle an external return, which cost $36 each.  And so you will set the loss function equal to three and solve for the tolerance.  Again, this is the use of algebra, and you know that the loss function is equal to three and three is equal to K, which again is $576, multiplied by the square of the tolerance.  Take the three and divide by 576 and you have .0052, which is equal to the tolerance squared.  And so if you take the square root of .0052 you end up with the tolerance equal to .0722, which means that the company should set their specifications as 2 inches plus or -.0722 inches.

	The final fact pattern looks at Precision Electric Instruments.  The company manufacturers fans for mini and micro computers. As a first step in their emphasis on quality improvements, the firm has compiled the following operating data for 2013.  Note that all values are in thousands

	You are to use this information to prepare a cost-of-quality report.  In setting up the report, classify the costs as prevention, appraisal, internal failure, and external failure. You should also express each category subtotal as a percentage of total COQ.

	Again, you are to classify each of the costs into one of the four traditional categories, prevention, appraisal, internal failure, and external failure.  As you look at this list, recognize that there is not always going to be 100% agreement as to where a particular cost item should be categorized.

	Start with the prevention costs, which should be the items that stop problems from happening.  Logically, training should help prevent defects, as well as proper design and prevented equipment maintenance.  Also, evaluating suppliers to ensure a good quality material can also help prevent defects.  So the total prevention costs are 222

Next comes the appraisal costs, which are the costs associated with identifying potential problems.  Inspections are easily classified as appraisal costs, and product testing equipment would you use as part of the inspections would also be part of the appraisal costs.  Therefore, the total appraisal cost are 168

The internal and external failure costs come next.  Internal failure costs are the costs of repairing or scrapping items before they reach the hands of the customer.  In this situation, the net scrap cost is 30, there is the downtime of 40 and rework of 35 for total internal failure cost of 105

External failure related costs are costs of poor quality once the product is in the hands of the customer.  In this case that would be the returns of 100, the warrantee and repairs of 68, the recall cost of 157, the product liability insurance of 20, and the litigation cost of 240, for a total of 585, making the total cost of quality 1,080.  

The final requirement is to compute the spending in each of the four cost categories relative to the total.  Prevention cost are a little over 20% of the total cost and appraisal costs are just over 15%.  Internal failure costs are nearly 10%, but the most significant is the external failure costs, which represent over 54% of the cost of quality.

Of course one major item that is not included in the external failure costs is the adverse effect on the reputation of the company due to external failures.

Certainly management must take some type of action to reduce the relative cost of external failures.

	Through the completion of this self-study problem you have 
· Evaluated the cost-benefit of a quality initiative
· Estimated quality tolerances and 
· [bookmark: _GoBack]Prepared a cost of quality report which required you to classify quality costs into one of four categories



