Prepare Peg Jones’s response to Stephen Ruth.
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In January 2012, Northern Airlines merged with Southeast Air-lines to create the fourth largest U. S. carrier. The new North–South Airline inherited both an aging fleet of Boeing 727-300 aircraft and Stephen Ruth. Stephen was a tough former Secretary of the Navy who stepped in as new president and chairman of the board. Stephen’s first concern in creating a financially solid company was maintenance costs. It was commonly surmised in the airline industry that maintenance costs rise with the age of the aircraft. He quickly noticed that historically there had been a significant difference in the reported B727-300 maintenance costs (from ATA Form 41s) in both the airframe and engine areas between Northern Airlines and Southeast Airlines, with Southeast having the newer fleet. On February 12, 2012, Peg Jones, vice president for operations and maintenance, was called into Stephen’s office and asked to study the issue. Specifically, Stephen wanted to know whether the average fleet age was correlated to direct airframe maintenance costs, and whether there was a relation-ship between average fleet age and direct engine maintenance costs. Peg was to report back by February 26 with the answer, along with quantitative and graphical descriptions of the relationship.
SOLUTION: 

Northern Airline Data

	
	Airframe Cost
	Engine Cost
	Average Age

	Year
	per Aircraft
	per Aircraft
	(Hours)

	2001
	51.80
	43.49
	6,512

	2002
	54.92
	38.58
	8,404

	2003
	69.70
	51.48
	11,077

	2004
	68.90
	58.72
	11,717

	2005
	63.72
	45.47
	13,275

	2006 
	84.73
	50.26
	15,215

	2007
	78.74
	79.60
	18,390


Southeast Airline Data

	
	Airframe Cost
	Engine Cost
	Average Age

	Year
	Per Aircraft
	per Aircraft
	(Hours)

	2001
	13.29
	18.86
	5,107

	2002
	25.15
	31.55
	8,145

	2003
	32.18
	40.43
	7,360

	2004
	31.78
	22.10
	5,773

	2005
	25.34
	19.69
	7,150

	2006
	32.78
	32.58
	9,364

	2007
	35.56
	38.07
	8,259


Utilizing QM for Windows, we can develop the following regression equations for the variables of interest.
Northern Airline—airframe maintenance cost:


Cost = 36.10 + 0.0025 (airframe age)


Coefficient of determination = 0.7694


Coefficient of correlation = 0.8771
Northern Airline—engine maintenance cost:


Cost = 20.57 + 0.0026 (airframe age)


Coefficient of determination = 0.6124


Coefficient of correlation = 0.7825
Southeast Airline—airframe maintenance cost:


Cost = 4.60 + 0.0032 (airframe age)


Coefficient of determination = 0.3904


Coefficient of correlation = 0.6248
Southeast Airline—engine maintenance cost:


Cost = (0.671 + 0.0041 (airframe age)


Coefficient of determination = 0.4599


Coefficient of correlation = 0.6782

The graphs below portray both the actual data and the regression lines for airframe and engine maintenance costs for both airlines. Note that the two graphs have been drawn to the same scale to facilitate comparisons between the two airlines.

Northern Airline: There seem to be modest correlations between maintenance costs and airframe age for Northern Airline. There is certainly reason to conclude, however, that airframe age is not the only important factor.

Southeast Airline: The relationships between maintenance costs and airframe age for Southeast Airline are much less well defined. It is even more obvious that airframe age is not the only important factor—perhaps not even the most important factor.
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Overall, it would seem that:

1.  Northern Airline has the smallest variance in maintenance costs, indicating that the day-to-day management of maintenance is working pretty well.

2.  Maintenance costs seem to be more a function of airline than of airframe age.

3.  The airframe and engine maintenance costs for Southeast Airline are not only lower but more nearly similar than those for Northern Airline, but, from the graphs at least, appear to be rising more sharply with age.

4.  From an overall perspective, it appears that Southeast Airline may perform more efficiently on sporadic or emergency repairs, and Northern Airline may place more emphasis on preventive maintenance.

Ms. Jones’s report should conclude that:

1.  There is evidence to suggest that maintenance costs could be made to be a function of airframe age by implementing more effective management practices.

2.  The difference between maintenance procedures of the two airlines should be investigated.

3.  The data with which she is presently working do not provide conclusive results.

