COMM 215
Chapter 1 - An Introduction to Business Statistics

1.1	DATA

· Data: facts and figures from which conclusions can be drawn
· Data set: the data that are collected for a particular study
· Elements: may be people, objects, events, or other entries
· Variable: any characteristic of an element
· Measurement: A way to assign a value of a variable to the element
· Quantitative: the possible measurements of the values of a variable are numbers that represent quantities
· Qualitative: the possible measurements fall into several categories
· Cross-sectional data: Data collected at the same or approximately the same point in time
· Time series data: data collected over different time periods


1.2	DATA SOURCES, DATA WAREHOUSING, AND BIG DATA

· Existing sources: data already gathered by public or private sources
· Internet
· Library
· US Government
· Data collection agency
· Experimental and observational studies: data we collect ourselves for a specific purpose
· Response variable: variable of interest
· Factors: other variables related to response variable

~ Initiating a Study	~
· First, define the variable of interest, called a response variable
· Next, define other variables that may be related to the variable of interest and will be measured, called independent variables
· If we manipulate the independent variables, we have an experimental study
· If unable to control independent variables, the study is observational

· Data warehousing: a process of centralized data management and retrieval
· Its objective is the creation and maintenance of a central repository for all of an organization’s data
· Big data: massive amounts of data
· Often collected in real time in different forms
· Sometimes needing quick analysis
1.3 	POPULATIONS, SAMPLES, AND TRADITIONAL STATISTICS

· Population: A set of all elements about which we wish to draw conclusions
· Census: An examination all of the population of measurements
· Sample: A subset of the elements of a population
· Descriptive Statistics: The science of describing the important aspects of a set of measurements
· Statistical Inference: The science of using a sample of measurements to make generalizations about the important aspects of a population of measurements


1.4 	RANDOM SAMPLING, THREE CASE STUDIES THAT ILLUSTRATE STATISTICAL INFERENCE, AND STATISTICAL MODELING

· Process: a sequence of operations that takes inputs and turns them into outputs
· Finite population: a population of limited size
· Infinite population: a population of unlimited size
· Mean of a population of measurements = the average of the population of measurements
· Statistical model: a set of assumptions about how sample data are selected and about the population from which the sample data are selected
· Probability distribution: a theoretical equation, graph, or curve that can be used to find the probability that a measurement from a population will equal a particular value
· Probability sampling: sampling where we know the chance that each element in the population will be included in the sample
· Required for statistical inference
· Convenience sampling: sampling where we select elements because they are convenient to sample
· Not a probability sample
· Voluntary response sampling: samples in which participants self-select
· Frequently used by radio and television
· Over represent people with strong opinions
· Judgment sampling: samples in which a person who is extremely knowledgeable about the population selects population elements he or she feels are most representative
· Ethical issues :
· Improper sampling
· Misleading charts, graphs, and descriptive measures
· Inappropriate statistical analysis or inappropriate interpretation of statistical results: continuing to sample and run tests until a desired conclusion is obtained and not reporting previously obtained results that do not support the desired conclusion

1.5 	BUSINESS ANALYTICS AND DATA MINING

· Big data often needs quick analysis to support business decision making
· Business analytics: the use of traditional and newly developed statistical methods, advances in IS, and techniques from management science to explore and investigate past performance
1. Descriptive analytics
2. Predictive analytics
3. Prescriptive analytics
· Descriptive analytics: the use of traditional and newer graphics to represent easy-to-understand visual summaries of up-to-the-minute data
· Predictive analytics: methods used to find anomalies, patterns, and associations in data sets to predict future outcomes
· Data mining: the use of predictive analytics, algorithms, and IS techniques to extract useful knowledge from huge amounts of data
· Prescriptive analytics: looks at variables and constraints, along with predictions from predictive analytics, to recommend courses of action
· Applications of Predictive Analytics	:
· Anomaly (outlier) detection: detect the data that differs the pattern
· Association learning: identifying items that tend to co-occur and finding the rules that describe their co-occurence
· Classification: assigning items to prespecified categories or classes
· Cluster detection: finding natural groupings, or clusters, within data without having to prespecify a set of categories
· Prediction: the use of anomalies, patterns and associations found using the first four categories to predict the probabilities of future outcomes
· Factor detection: starting with a large number of correlated variables and finding fewer underlying, uncorrelated factors that describe the “essential aspects” of the large number of correlated variables


1.6 	RATIO, INTERVAL, ORDINAL, AND NOMINATIVE SCALES OF MEASUREMENT

· Quantitative variable : its possible values are numbers that represent quantities (that is “how much” or “how many”
· Ratio variable : 
· Measurements are on a numerical scale with a meaningful zero point
· Zero means “none” or “nothing”
· Values can be compared by their intervals and ratios (you can add to it) 
· Ex. money : has a true “0”; 0$=no money; you can add to it  10$ + 20$ = 30$
· Interval variable : ratios of it’s values are not meaningful
· you can’t add to it, or divide it
· doesn’t have a true “zero” value  “0” doesn’t mean the absence of the quantity that we are trying to measure
· Cannot compare values by taking their ratios; “interval” is the arithmetic difference between the values
· Ex. T°: 0°doesn’t mean the lack of temperature
       Size: 0 is not the double of 00
       pH: pH 12 is not the double of pH 6
· Qualitative variable : we record into wich of several categories a population (or sample) unit falls
· Ordinal variable : variable for which there is a meaningful ordering, or ranking, of the categories
· Ex. teaching effectiveness (excellent, good, average, bad or 1,2,3,4,5)
· Nominative variable : variable for which there is no meaningful ordering, or ranking, of the categories
· Ex. gender, car color
       Student ID : the # have no meaning


1.7 	STRATIFIED RANDOM, CLUSTER, AND SYSTEMATIC SAMPLING

· Sampling designs: methods for obtaining a sample
· Sample survey: the sample we take 
· Stratified random sample: divide population into non-overlapping groups (strata) then select random sample from each strata (ex. 500 men, 200 kids and 300 women)
· Multistage cluster sampling: divide population into clusters and then randomly select clusters to sample  on a une large population dans le pays, on la divise par province. On sélectionne un échantillon des provinces. Ensuite on sépare ces provinces par ville. On sélectionne un échantillon de villes par province, etc.
· Systematic sampling: list population, select random starting point, sample each nth element


1.8	 MORE ABOUT SURVEYS AND ERRORS IN SURVEY SAMPLING

· Dichotomous questions (yes or no):
· Clearly stated
· Easy to answer
· Easy to analyze
· Limited information
· Multiple choice questions (from a list of response or a numerical range):
· Allow more than two responses
· Usually analyzed with averages
· Open-ended questions
· Most honest and complete information
· No suggested answers to divert or bias a person’s response
· Cannot be readily summarized
· Types of Surveys
· Phone survey
· Inexpensive
· Low response rate
· Mail surveys
· Inexpensive
· Low response rates (20-30 percent)
· Requires multiply mailings
· Web surveys
· Cheaper still
· Same problems as mail surveys
· Personal interviews
· More expensive
· More control
· Higher response rates
· Survey Terms
· Target population: the entire population of interest to us in a particular study
· Sample frame: list of sampling elements (people or things) from which the sample will be selected
· Sampling error: the difference between a numerical descriptor of the population and the corresponding descriptor of the sample  simply by the fact that we are taking a sample instead of a census, we are susceptible to sampling error
· Undercoverage: occurs when some population elements are excluded from the process of selecting the sample  often when we do not have a complete accurate list of all the population elements
· Nonresponse: some of the individuals who were supposed to be included in the sample are not
· Selection bias: when the opinions of those who complete a survey vary dramatically from those who do not
· Errors of observation: when data values are recorded incorrectly
· Recording error: when either the respondent or interviewer incorrectly marks an answer
· Response bias: when respondents do not tell the truth
· [bookmark: _GoBack]Also occurs when biased questions are used
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