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Course description:

This course focuses on statistics and engineering. It covers interpretation, description, and treatment of data; probability and probability distributions; binomial, geometric, and hypergeometric methods; Poisson processes; gamma, beta, and weibull distribution; populations and samples; inferences, hypotheses, and significance tests; Bayesian estimates; curve fitting; the method of least squares; curvilinear regression, correlation, and experimental design. Students use calculators and statistical software to solve statistical problems.

Prerequisite: MAT 233

Objectives:

Statistics is the collection, processing, analysis, and interpretation of numerical data. In engineering, this includes areas such as calculating the average length of the downtime of a computer, collecting and presenting data on the numbers of persons attending seminars on solar energy, predicting the reliability of a rocket, or studying the vibrations of airplane wings. It would be difficult to overestimate the contributions statistics has made to problems of production, the effective use of materials and labor, basic research, and development of new products. As in the other sciences, statistics has become a vital tool to engineers. It enables them to understand phenomena subject to variation and to effectively predict control of them.

Desired student outcome:

Upon successful completion of this course, students should be able to:

1. Define statistics and explain its application in engineering and sciences;

2. Explain the role of scientists and engineers in quality improvement;

3. Define data and measurements;

4. Group data according to different types of frequency distribution;

5. Graph frequency distributions;

6. Use descriptive measures to calculate an arithmetic mean, median, variance, standard deviation, and coefficient of variation;

7. Calculate quartiles and other percentiles;

8. Define probability, sample space, and events’

9. Know permutations and combinations;

10. Know the axioms and theorems of probability;

11. Understand mathematical expectations and decision making;

12. Define random variables; 

13. Calculate a binomial distribution;

14. Calculate a hypergeometric distribution;

15. Calculate the mean and the variance of a probability distribution;

16. Know Chebyshev’s Theorem;

17. Use a Poisson approximation of a binomial distribution;

18. Calculate probability density functions;

19. Calculate the Kth moment about the origin and mean;

20. Find a standard normal distribution;

21. Perform the normal approximation to the binomial distribution;

22. Use the Gamma function to calculate the mean and variance of a Gamma distribution;

23. Find the joint distribution function;

24. Calculate condition density;

25. Transform observation to near normality;

26. Perform simulation techniques using computers;

27. Define populations and samples;

28. Find the value of random variables having the chi-square distribution;

29. Define and use inferences concerning means, variances, and proportions;

30. Define unbiased estimate;

31. Calculate the maximum error of an estimate;

32. Find a confidence interval;

33. Test hypotheses about a parameter;

34. Select null hypotheses;

35. Know the relationship between tests and confidence intervals;

36. Use the methods of least squares to fit curves;

37. Calculate confidence limits and limits of prediction;

38. Know curvilinear and multiple regressions;

39. Analyze variance;

40. Perform factorial experimentation;

41. Analyze the statistical content of quality-improvement programs;

42. Apply statistics to reliability and testing;

43. Use computer software (if available ) to solve statistical problems.


Teaching procedures and evaluations: (Sample)
· Classes are a combination of lecture and discussion. Students are encouraged to participate in discussions.

· There will be four tests. The grade for the lowest of the first three will be dropped. The fourth test is comprehensive and will be given as the final exam. Class attendance and participation will count as 10 points toward your final grade. Any missed tests will be given a grade of zero. No make-up tests will be given.

Tests

70%

Attendance
10%

Homework and quizzes
20%

Total
              
100%


Course Outline

	Week
	Subject

	01
	Modern statistics, statistics and engineering, Pareto diagrams and dot diagrams, frequency distribution, graphs of frequency distributions

	
	

	02
	Stem-and-leaf displays, descriptive measures, quartiles and other percentiles, the calculation of X and S

	
	

	03
	Probability, sample space and events, counting, axioms and theorems, conditional probability

	
	

	04
	Test 1

Probability distributions, random variables, the binominal distribution, the hyper geometric distribution, the mean and variance of a probability distribution, Chebyshev’s theorem

	
	

	05
	The Poisson approximation to the binomial distribution, Poisson processes, the geometric distribution, the multinomial distribution, simulation

	
	

	06
	Probability densities, continuous random variables, the normal distribution, the normal approximation to the binomial distribution, other probability densities, the uniform distribution, the log-normal distribution

	
	

	07
	The Gamma, Beta, and Weibull distributions; joint distributions (discrete and continuous); checking if the data is normal; transforming observations to near normality

	
	

	08
	Test 2

Sampling distribution, populations and samples, the sampling distribution of the mean, and the sampling distribution of the variance

	
	

	09
	Inferences concerning means, points, and intervals; Bayesian estimation; tests of hypotheses; null hypotheses and significance tests; hypotheses concerning one and two means; the relation between tests and confidence intervals; randomization and pairing

	
	

	10
	Inferences concerning variances, the estimation of variances, hypotheses concerning one and two variances

	
	

	11
	Test 3

Inferences concerning proportions, estimation of proportions, Bayesian estimation, hypotheses concerning one and several proportions, goodness of fit

	
	

	12
	Curve fitting, the method of lease squares, inferences based on the least squares estimators, curvilinear regression, multiple regression, correlation

	
	

	13
	Analysis of variance, general principles, completely randomized designs, randomized block designs, multiple comparisons, analysis of covariance

	
	

	14
	Review

	
	

	15 
	Final test


