ECO 580 Statistical Analysis for Managers
Fall 2008 Project 1 Due Week 9
Descriptive Statistics, Confidence Interval Estimation and Hypotheses Testing

Prelude

The purpose of this project is for you to understand the managerial implications of the statistical tools and techniques we learn in class. The guidelines given here are by no means a definite way of how to analyze the data. These are given to help you start. However, the door is wide open for your innovative approaches as long as they are inline with the topics we’re covering.
Part I. Al-Shindagha Tunnel Problem (Numerical Data)

The Municipality of Dubai is responsible for the city’s infrastructure. One of these is the Al-Shindagha tunnel which links the Bur-Dubai to Al-Deera areas.  The following map indicates the precise location of the tunnel.
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The management is concerned with the state of the tunnel. An important criterion to investigate is leaks at expansion joints. These leaks can be a good indicator of structural problems that require maintenance repairs. Towards this end, the management has collected a data set of random observations measuring the leaks in each month for five years. The data is provided in the accompanying Excel sheet.

You have been charged with the task of making sense out of this data. In particular, the management is interested in the basic summary of the data (means, variations,…etc) for each month, as well as for each year and for the total of the data set. They are also interested in the presence of any patterns or trends that may be viewed. For instance, are the leaks getting larger from one month to the next? From year to the next? Are there periods during the year in which these leaks become more significant which could help in the long-term scheduling of maintenance staff? Etc.

The management is also interested in making some inferences regarding these leaks. In particular, they are interested in confidence intervals of the average yearly leak for each year, in addition to the average of the total of the five years. The confidence levels typically used are 90%, 95% and 99%.

By looking at other tunnels around the World, and considering the construction standards, the management has found that the average yearly leak is 10 liters. If the yearly average of the tunnel exceeds this standard, then the tunnel would require either significant overhaul or maybe even reconstruction. Carry out the appropriate hypotheses tests to help the management make an informed decision. A significance level of 5% and 1% are used since the consequences of making the wrong decision are very costly. Basically, overhauling the tunnel when it does not need overhaul will cost the Municipality significant funds unnecessarily; and if the tunnel is not overhauled when it should be, it could collapse and cause significant loss of life and property.
Finally, the management wants to determine if the yearly average is the same in all five years or not. Carry out the appropriate analysis of variance tests to answer this question. Make sure you interpret your findings from the management point of view.

Part II. The MGRP of Kuwait Problem (Categorical Data)
The Manpower Growth and Restructuring Program (MGRP) of Kuwait is a government agency that was founded in July of 2002 to aid in the placement of Kuwaiti job seekers in the private sector. After 6 years o operation, the MGRP management is not quite clear on whether they have been accomplishing their objectives.

A study was carried out to investigate the target population’s perceptions of the MGRP. This would be instrumental to the MGRP management not only in determining the extent to which they have accomplished their objectives, but will also give future directions for improvement.

A sample of 90 (assume this is a large enough sample) students were surveyed to answer to some of these questions. The raw data set is provided in the accompanying Excel sheet.
You are charged with, again, making sense of the data. First of all, you need to start by summarizing the data in a suitable form (possibly frequency tables). Secondly, using the descriptive statistics (primarily the proportions and the various charts), interpret your initial findings.
The management is interested in determining some confidence levels on the various proportions of concern at 95% and 90% confidence levels.

Another concern of management is determining whether their message is getting through to males and females equally. This will help in formulating better awareness messages and programs in the future. 
