Assignment 1

Background

A low cost airline operates out of a small European airport according to a contract that is shortly due for renewal. The airport is a considerable distance from the city with which it is nominally associated, and the airline is concerned about the dependability of transport links, especially the local motorway and the express bus service operating between city centre and airport. It has decided to apply statistical process controls to the average speed of bus journeys. 

The target speed agreed with the airport, which owns the bus operator, is 90 km/h, and the airline is considering setting contractual limits such that all journeys must average between 86 and 98 km/h, with a maximum of 1% of journeys lying outside these limits. The data in Exhibit 1 were collected for 100 journeys, showing the average speed of each journey in km/h. Exhibit 1 is given at the end of this document. The data show the first five journeys on each day so the data cover 20 days in total. The final column of Exhibit shows the license number of the driver. Bus drivers are rotated through a number of different routes, of which the airport-to-city centre route is only one.

There is a calibration error in the equipment recording the buses’ speed, however: you will need to take the last two digits of your own library card number, divide by 10, and add to the given speed to get the true speed. You will need to use the true speed in all the subsequent analysis. For example, if your library card number is 0987654321 then you will need to add 21/10 = 2.1 to all speeds. Thus the first speed, 84 km/h, becomes 84 + 2.1 = 86.1 km/h.

Exhibit 2 is a table of means-range chart factors you may need. Exhibit 2 is given at the end of this document.

Task

You are required to compile an analysis along the following lines:

1. Prepare a means-ranges chart using the five journeys on each day as a sample. Find the control limits and state your inferences from this chart.

2. Prepare a 5-point moving-means-ranges chart. Again find the control limits and state your inferences. Describe your inferences in comparison with those from part (1) and explain the advantages and drawbacks of the two kinds of analysis.

3. The airline’s legal affairs manager is concerned that this approach will encourage the bus operator to pressurise drivers into driving too quickly in order to keep a high average. She has therefore asked for a control chart that shows how often the average speed has exceeded the proposed upper limit for contractual performance. Prepare an appropriate attributes chart that shows how often, on each day, average speed is excessive according to this definition. State your inferences from this chart.

4. The legal affairs manager has decided that the sample for this control chart should not be the first five journeys on each day, since some samples include journeys made by more than driver. You are now therefore asked to prepare an appropriate attributes chart such that each sample consists of the journeys of each driver. Thus, for example, the first sample is the series of journeys driven by the first driver shown in Exhibit 1. Again state your inferences.

5. Prepare an analysis of process capability, based on the proposed contractual journey speed limits, applying 1) the usual 3-standard deviation convention, 2) the acceptable failure rate that is proposed for the contract. For item (2) you will need to work out how many standard deviations of a normal distribution enclose the appropriate proportion of the population. State your inferences. 

General requirements

Format

The report should conform to the following requirements:

1. It should be prepared in MS Word, and all diagrams and tables should be included in a single Word file. Please do not submit more than one file.

2. The report must be no more than 2 000 words in total, including the content of all tables and appendices. As it is a short report you do not need an executive summary or table of contents. You are advised to use tables and diagrams where possible, and generally to ensure that the report is highly structured, concise and readable.

3. It must be single spaced and use a minimum font size of 11. It will be read on-screen so please ensure that all material is legible at 100% viewing size.

4. You should show all formulae and workings to a sensible level of detail given that the aim of the assignment is to test your understanding of the lecture material. If you use calculators or spreadsheets to make calculations you must still give the correct formulae in your report.

5. The first page of the report must incorporate the following table and no other material. Please enter your student number in the appropriate box.
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Exhibit 1

	Observation
	Average speed km/h
	Driver No.

	1
	84
	1

	2
	97.7
	1

	3
	96.9
	1

	4
	82.3
	1

	5
	90.2
	1

	6
	85.2
	1

	7
	86.1
	1

	8
	81.6
	2

	9
	84.6
	2

	10
	83.1
	2

	11
	93.8
	2

	12
	82.4
	2

	13
	81.9
	2

	14
	84.1
	2

	15
	90.5
	2

	16
	91.5
	2

	17
	98.9
	2

	18
	85
	3

	19
	83.9
	3

	20
	96
	3

	21
	84.7
	3

	22
	80.5
	3

	23
	84.8
	3

	24
	95.8
	3

	25
	85.2
	3

	26
	92.6
	4

	27
	93.9
	4

	28
	95.8
	4

	29
	84
	4

	30
	82.5
	5

	31
	84.8
	5

	32
	82.2
	5

	33
	94.1
	5

	34
	83.6
	5

	35
	83.2
	5

	36
	93.1
	5

	37
	92
	5

	38
	93.7
	5

	39
	85.8
	5

	40
	92.4
	5

	41
	98.6
	6

	42
	81.6
	6

	43
	91.7
	6

	44
	81
	6

	45
	83.3
	6

	46
	87.5
	6

	47
	96.4
	6

	48
	97.3
	6

	49
	89.5
	7

	50
	93.2
	7

	51
	81.3
	7

	52
	96.3
	7

	53
	91
	7

	54
	81.1
	7

	55
	99.7
	7

	56
	90
	7

	57
	97
	8

	58
	90.5
	8

	59
	94.8
	8

	60
	88.6
	8

	61
	91
	8

	62
	88
	8

	63
	99.6
	8

	64
	88.7
	8

	65
	80.7
	8

	66
	81.1
	9

	67
	97.8
	9

	68
	83.7
	9

	69
	90.7
	9

	70
	92.4
	9

	71
	90.7
	9

	72
	94.5
	9

	73
	91.5
	9

	74
	84.5
	9

	75
	99.4
	9

	76
	89
	9

	77
	99.3
	9

	78
	97.6
	9

	79
	99.3
	9

	80
	93.7
	9

	81
	88.6
	9

	82
	97.6
	9

	83
	88.8
	10

	84
	93.3
	10

	85
	80.4
	10

	86
	91
	10

	87
	85.1
	10

	88
	98.9
	10

	89
	80.2
	10

	90
	96.7
	11

	91
	97.8
	11

	92
	84.9
	11

	93
	99.9
	11

	94
	84.4
	11

	95
	81.4
	11

	96
	87.3
	11

	97
	84.1
	12

	98
	83.4
	12

	99
	80.5
	12

	100
	93.9
	12


Exhibit 2

Sample size
A2

D3


D4

2

1.880

0


3.267

3

1.023

0


2.575

4

0.729

0


2.282

5

0.577

0


2.115

6

0.483

0


2.004

7

0.419

0.076


1.924

8

0.373

0.136


1.864

9

0.337

0.184


1.816

10

0.308

0.223


1.777

12

0.266

0.284


1.716

14

0.235

0.329


1.671

16

0.212

0.364


1.636

18

0.194

0.392


1.608

20

0.180

0.414


1.586

22

0.167

0.434


1.566

24

0.157

0.452


1.548

From Slack et al. (2000)

