EC 278 - StatisticsPRIVATE 

Fall 2013
M. LeClair

Course Syllabus
This course will familiarize the student with the essentials of statistical methods, including sampling properties, probabilities, statistical inference and hypothesis testing.  The final 3 meetings will be devoted to the study of regression analysis – an essential tool for the social sciences.
Our primary concern will be to show how one can test the validity of a theory, and how much confidence we can have in those tests.  Although much of what we do in this course may seem to focus on "mundane" questions, all that we cover is directly applicable to the most important theoretical questions in our any social science discipline.
Course Objectives
This is a first course in basic statistics.  Students will be introduced to the fundamentals of hypothesis testing, sampling, probabilities, and the utilization of regression analysis to measure correlation (and possibly causation).  By the end of the course, students should be able to:
· Design a theoretical experiment to test a hypothesis

· Transition this theoretical experiment into a workable empirical model

· Calculate and analyze descriptive statistics that measure the strength of a model

· Provide an analysis of the findings, and how they can be utilized in the development and analysis of public policy
Learning Outcomes
The Economics Department has established the following learning outcomes:

· By the end of the semester, students in principles of economics should be able to:

· Use theory to describe economic events

· Demonstrate use of quantitative skills

· Use models to evaluate public policy or economic theory

· In addition to the above, upper-division economics students should be able to:

· Formulate and empirically testable hypothesis

· Acquire data for analysis and use of software appropriate to the task

The Department conducts periodic review of student outcomes.  As part of that process, you may be asked to turn in multiple copies of some assignments.

Text
Anderson, Sweeney and Williams, Essentials of Statistics for Business and Economics, Thompson-Southwestern
ASSIGNED READINGS:
Week

Chapter(s)
Topics
1

    
1
Introduction to the use of data and statistics in economics in the 





social sciences.  Review of random variables and linear functions

2


2
Summarizing data – use of tabular and graphical methods


3


3
Summarizing data – numerical methods
4


4
Introduction to probability 
5

    
5
Discrete probability distributions
6

********
Mid-Term 1
7


6
Continuous probability distributions –





Review for first exam

8


7
Sampling theory and the Central Limit Theorem
9

    
8
Confidence intervals/sample size/degree of certainty
10

********
Mid-Term 2

11

            9
Hypothesis Testing:  One-tail 
versus two-tail tests.  Type I and

 



type II errors.
12

          14
Multiple Regression and hypothesis testing - 
Violations of the 





Standard assumptions behind regression analysis
13

********
Special topics in regression

14

********
Final Exam
COMPUTER WORK

The computer work may be done on any statistical package you prefer (Excel is widely available on campus).  The regression exercise must be done in Stata, which is available in Donnarumma Hall in the Economics and Sociology lab.
EVALUATION

Each mid-term will comprise 20% of the semester grade.  Homework assignments will also count for 20%.  The semester project (see below) and the final will be weighted 10% and 30% respectively:





Mid-term I
20%




Mid-term 2
20%




Final

30%  





Homeworks
20%





Project

10%

Marked improvement over the course of the semester will be taken into account in assigning final grades.
SEMESTER PROJECT
You will be conducting an applied experiment in statistics that involves data collection and analysis.  Details of the course project will be provided in the second week of the course.
OFFICE HOURS
DM 255 - X2295
Monday

3-4

Wednesday

5:30-6:30

Thursday

8:50-9:20 and 12-12:30





Or by arrangement

EC 278 – LAB

This is the lab section affiliated with EC 278, Economic Statistics.  If you are taking the BS track in Economics, this lab is required.  If you are taking the BA track, this lab section is optional.

Requirements:
As much of the work you are doing in this lab section is done during our class time, you must attend at least 13 of the 14 meetings (1 excused absence).  Additional absences will result in a stepped reduction in your grade for the semester.  If you get into a situation (e.g. medical) where multiple absences are likely, please come and see me.

Proposed Assignments:
During each meeting of the lab section, you will be provided with a worksheet to complete.  Group work will be encouraged during the data analysis part of the lab.  Students must, however, complete their own 

	Week
	Topic
	Assignment

	2
	Sampling and measures of central tendency
	WS 1 – Traffic flow at a Dunkin Donuts or other fast food outlet

	3
	Sampling and measures of dispersion
	WS 2 – Traffic flow at a fast food outlet.  Measures of dispersion in the number of customers

	4
	Probability distributions and sample means and standard deviations
	WS 3 – Estimating common probabilities.  Winning (or not) in Las Vegas

	5
	Baye’s Theorem and advanced probabilities
	WS 4 - Quality control and the statistics of parts failure

	6
	Probability distributions – discrete  and continuous
	WS 5 – Distinguishing between discrete and continuous distributions

	7
	The z and t distributions and hypothesis testing
	WS 6 – Raw data and the use of the t- and z-stats.  Daily price data

	8
	Central Limit Theorem – testing central tendency in large samples
	WS 7 – Increasingly sample size and central tendency.  The mean, median and mode under the CLT.  Experiments with Dice

	9
	Sampling and confidence intervals
	WS 8 – Currency values and the “normal” value of the U.S. Dollar

	9
	Hypothesis Testing – one- and two-tail tests
	WS 9 -Climate data and temperature trends.  One- and two-tail tests of mean temperatures

	10
	Fundamentals of Stata

	WS 10 – Stata exercise.  Data entry and analysis

	11
	Working with data sets in Stata – manual entry and importing of data
	WS 11 – Entering data into Stata manually and downloading of spreadsheets

	12
	Simple regression models in Stata
	WS 12 – Running a regression model on data from Economic Report of the President

	13
	Applications of regression analysis in Stata
	WS 13 – Estimation of model from WS 12 corrected for autocorrelation

	14
	Presenting empirical results in economics
	WS 14 – Presenting data from WS 12 and WS 13


---------------------------------------------------------------------------------------------------

Worksheet #1 – Traffic flow at a fast-food outlet (7 Points)
---------------------------------------------------------------------------------------------------
Introduction:
One of the most common problems in successfully operating a business is accurately measuring the timing of demand.  In the fast food environment, whether it is at McDonald’s, Dunkin Donuts or Starbucks, too little staff equals customer frustration.  Too much staff results in wasted money.

Our first assignment is to examine traffic flow at a fast food “outlet” – in this case Einstein’s Bagels in the Barone Campus Center, and calculate our measures of central tendency (mean, median and mode) and our measures of dispersion (variance, standard deviation and coefficient of variation).  Precisely, we will:

· Measure the number of customers who join the line at Einstein’s at five minute intervals at varying times during the day

· Calculate the means listed above for the data collected.  The sample will be split according to “high-traffic” and “low-traffic” hours

· Make an argument for the ideal staffing levels, based upon what we found

Each student will be assigned a 5 minute time period to observe between now and the next time we meet.  You must bring you results with you at our next meeting.

Reporting:

Mean____________________


Median___________________

Mode_____________________


Variance__________________


Standard Deviation_________


Coefficient of Variation_____

Please include your work on the attached sheet.
Is there a difference in required staffing?  What does your data tell you?








Name______________________

Work:
--------------------------------------------------------------------------------
Worksheet #2 – Winning (or not) in Las Vegas (7 Points)
--------------------------------------------------------------------------------

Introduction:
Las Vegas (or Mohegan Sun) casino type games provide a fruitful (and amusing) way of examining probabilities.  The game of craps, for instance, is won or lost depending upon the roll of a pair of dice.  The formula for winning, however, is complex.  From the wiki:

A come-out roll of 2, 3 or 12 is called "craps" or "crapping out", and anyone betting the Pass line loses. A come-out roll of 7 or 11 is a "natural", and the Pass line wins. The other possible numbers are the point numbers: 4, 5, 6, 8, 9, and 10. If the shooter rolls one of these numbers on the come-out roll, this establishes the "point" - to "pass" or "win", the point number must be rolled again before a seven. The dealer flips a button to the "On" side and moves it to the point number signifying the second phase of the round. If the shooter "hits" the point value again (any value of the dice that sum to the point will do; the shooter doesn't have to exactly repeat the value combination of the come-out roll) before rolling a seven, the Pass line wins and a new round starts, usually with the dice staying with the current shooter. If the shooter rolls any seven before repeating the point number (a "seven-out"), the Pass line loses and the dice pass to a new shooter for the next round.
Got it?
Your assignment is to determine the chances of winning a round of craps.  This is not easily done, so here is some guidance:

· Calculate the chance of winning on the first throw (getting either a 7 or 11 on the dice)

· Calculate the chance of winning on each subsequent throw if you didn’t win on the first throw.

Note that the chances of rolling a 2 or a 12 are substantially lower than those of rolling a 5 or a 6.  You must take this into account.
Reporting:

Chance of winning on first throw________


Chance of winning on subsequent throws (up to 5)______

So, should you play “craps”?







Name______________________________
_____________________________________________________________
Worksheet #3 – Derivation of Baye’s Theorem (7 points)
_________________________________________________
Introduction:
Suppose you work for a manufacturer that is making washing machines.  In order to keep costs down and engage in Just in Time manufacturing, you use two different suppliers of gaskets.  Supplier A has provided your business with 40,000 gaskets, and supplier B has shipped you 30,000 gaskets.  It is known that supplier A’s gaskets have a lower failure rate (2.5%) than supplier B (3.25%).

When a gasket fails on a machine, what is the probability that it came from supplier A? 

Completion:
You are encouraged to work together to figure this one out.

Reporting:

Probability that part came from supplier A___________








Name__________________________
_____________________________________________________________

Worksheet #4 – Discrete versus Continuous Distributions (7 points)

_________________________________________________
Introduction:
One of the more difficult topics in statistics is distinguishing between discrete and continuous distributions.  Discrete distributions can only take on a limited number of known values. For instance, the sum of a pair of dice can total all whole numbers between 2 and 12.  Hence, it is a discrete distribution.  Conversely, if we are looking at a sample of heights of individuals, 5’ 11” is a possible outcome, but so is 5’ 11.5”, and so forth.  There is technically no limit to the degree to which one could reduce the increments between observations.

This difference is important, because it determines the means by which the average, variance and standard deviation are calculated.

Process:
You need to partner with someone to carry out this lab.  Conduct the following experiments with the materials provided.  Repeat each experiment 10 times. Calculate the mean, variance and standard deviation in each case, and identify the distribution as continuous or discrete:

· Flip a coin six times and record the number of heads

· Record the time it takes you to conduct each of the trials in the experiment above.

· Roll a pair of dice and record the sum

· Fly a paper airplane, and record the distance it flies.

	Experiment/Trial
	Coin Flip
	Time Conducting Coin Flip
	Dice Roll
	Airplane Distance

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	


Reporting:

Coin Flip:
Mean_________    Variance__________   Standard Deviation _________


Time:

Mean_________    Variance__________   Standard Deviation _________


Dice Toss:
Mean_________    Variance__________   Standard Deviation _________


Airplane
Mean_________    Variance__________   Standard Deviation _________








Name___________________________
