Chapters done after the midterm
CHAPTER 8:
1. Nature of observation research:
Observation research: The systematic process of recording patterns of occurrences or behaviors without normally communicating with the people involved.
Observation research depends on watching what people do instead of asking questions like a survey. 
3 conditions for using observation:
· The needed information must be either observable or inferable. 
· The behavior should be repetitive, frequent or in some manner predictable. (or it may cost too much)
· The behavior must be relatively short in duration (observing the decision making process of buying a house takes too long)
4 observation approaches:
	Natural: those being observed have no idea. A naturally occurring event
	Contrived: the setting is made up by the researcher and participants are aware they are participating in a study

	Open: monitoring people who know they are being watched
	Disguised: monitoring people who do not known they are being watched. (one way mirror) 

	Human: person does the observing
	Machine: traffic counting devices, tv recording habits device

	Direct: observation of current behavior
	Indirect: past behavior is observed, a record of past behavior. Garbologist: researchers who sort through people’s garbage to analyze household consumption patterns. 



Advantages:
1) You see what people actually do rather than what they say they do
2) First hand information is less prone to biases (so pressure from interviewer)
3) Electronic collection can be faster and more efficient than manual count
4) NO need to rely on people’s willingness or ability to answer questions 
Disadvantages:
1) Only physical appearance and behavior can be measured
2) Can not measure attitudes, beliefs, intentions or feelings
3) Private behavior such as choosing an outfit in the morning can not be observed. Only public behavior can be observed.
4) Present behavior may not be projectable into the future
5) It can be expensive and time consuming
6) Data can be sensitive, making predictive analysis tricky
7) Interpretation is somewhat subjective

2. Human observation 
Ethnographic Research: the study of human behavior in its natural context, involving observation of behavior and physical setting. 
An ethnographer examines human culture: symbols, codes, myths, rituals, beliefs, values, rules of social interaction and perceptions 
They analyze and interpret the data collected and use triangulation (the process of checking your findings against similar research already done).
Sometimes both ethnography and focus groups are used in the same project. 
Advantages:
1) It is reality based and can show exactly how customers live with a product not just what they say about it.
2) It can show who, when and where people shop for brands
3) It can show who in the family actually uses a product
4) It can reveal advertising execution ideas that derive directly from consumer experience
5) It can form a better relationship with you consumers
Mystery Shoppers: people who pose as consumers and shop at a company’s own stores and those of their competitors to collect data about their customer-employee interactions and gather observational data. They can also compare prices and displays. 
4 levels of mystery shopping:
Level 1: the mystery shopper calls the business with a scripted conversation and evaluates the level of service received over the phone 
Level 2:  the mystery shopper visits the store and makes a quick purchase with little interaction to evaluate the transaction.
Level 3: the mystery shopper visits a store and starts and starts a scripted discussion with an employee. Usually does not involve a purchase
Level 4: The mystery shopper visits a store with great knowledge on the products to test the employees. A purchase might likely be involved 
Why conduct mystery shopping:
1) To measure employee training
2) To monitor product/service delivery standards and specifications
3) To examine the gap between promises made through advertising and actual service delivery
4) To monitor the impact of training and performance improvement initiatives on conformance to product/service delivery specifications
5) To identify the differences in the customer experience across different time of day, location, product type
One-way mirror observations: practice of watching behaviors or activities behind a one-way mirror. (The lighting in the observation room must be dimmer than the focus group room)
3. Machine observation
Traffic counters: machines used to measure vehicle flow over a particular stretch of road. (ex: to see where to place a billboard or store)
Psychological measurement devices:
· Electroencephalograph (EEG): machine that measures electrical pulses on the scalp and generates a record of electrical activity in the brain. 
· Galvanic skin response (GRS): change in the electric resistance of the skin associated with activation responses (also called electrodermal response)
· MRI: used same way as EEG
· Eye tracking: to see what catches the eye of consumers
· Facial action coding services  (FACS):  records muscle movements on face (for example,  a real smile involves eyes and curled lips)
· Gender and Age recognition systems (NEC): scanner that determines age/gender
· People reader: machine that records the respondent’s reading material and eyes reactions. (Looks like a lamp)
Television Audience measurement: box that measures the shows watched 
Portable People Meter: device like a pager worn by a person that measures the radio and tv programming to which a participant was exposed during the day. 
Symphony IRI consumer Network: a continuous household purchase panel that receives data from the national consumer panel. Households are recruited and are asked to record all purchases with a scanning device. 
4. Observation Research on the Internet: 
· Modeling surfing pattern along with demographic and psychographic data to predict consumer behavior.
· Using cookies to track consumer web browsing habits
· Click patterns should enhance predictive capabilities
· ComScore: tracks the internet with a panel of 2 million users 
· Scraping the Web: tool that searches user generated content with key search words to determine a cohesive view about a brand. 

5. Virtual Shopping:
Virtual shopping is a simulation of the actual retail environment on a computer screen. 
Kimberly-clark has a system of virtual shopping that has a cart like handle that you can push down a store isle and bend down to look at different products on shelves. 
Advantages:
1) Duplicated the actual environment of a market
2) Can set up and alter the tests quickly
3) Production costs are low after set up
CHAPTER 9:
1. What is an Experiment
Experiment: research approach in which one variable is manipulated and the effect on another variable is observed. 
Independent variable: variables that are controlled (price, packaging)
Dependent variable:  variables that are not directly controlled (sales, satisfaction)
Treatment: The manipulation of an independent variable during an experiment to measure the effect of the dependent variable.
Extraneous: Factors one does not control (weather) 
2. Causation 
Causal research: research designed to determine whether the change in one variable caused a change in another. 
A causal relationship must show:
1) Concomitant variation: a statistical relationship between variables. X and Y must vary in a predictable fashion.
2) Temporal sequence: Appropriate time order occurrence of a change of an independent variable occurring before a change in the dependent variable
3) Spurious Association: Elimination of other possible causal factors. All the possible factors influencing the dependent variable, other than the independent variable being studied should be controlled.

3. Experimental Setting: 
Laboratory: 
· Experiments conducted in a controlled setting
· Better ability o control extraneous causal factors
· Suitable for studying causal relations
· May not be a good simulation of actual marketplace
Field:
· Tests conducted outside the laboratory in an actual environment
· Very hard to control all extraneous variables
· Causal relations are difficult to prove. 

4. Experimental validity: 
Validity: the degree to which an experiment measures what the researcher was trying to measure
· Internal Validity: The extent to which competing explanations for the experimental results observed can be ruled-out. If the observed effects are only due to differences in treatment conditions.
· External Validity: The extent to which causal relationships measured in an experiment can be generalized to outside persons, settings, and times. How representative are the subjects and the setting of the experiment of the actual population and environment of interest.

5. Experimental Notion: 
X=independent variable
This variable is something the researcher can change such as price or packaging. A change in X should have an effect on the dependent variable. 
O= Dependent variable (Y)
The variables that the researcher can’t change directly like sales of a product. 
O1 X O2 would mean a measurement O1 was taken and then O1 was exposed to X and a measurement of O2 was taken. 
6. Extraneous Variables:
· Undesired factors influencing the dependent variable of interest.
	History
	Intervention, between the beginning and end of an experiment, of outside variables that might change the dependent variable.

	Maturation
	Changes in subjects occurring during the experiment that are a fct of time(getting older, hungrier, tiered)

	Instrument variation
	Changes in measurement instruments (e.g., interviewers or observers) that might affect measurements.

	Selection bias
	Systematic differences between the test group and the control group due to a biased selection process and not the experimental variable.

	Mortality
	Loss of test units or subjects during the course of an experiment, which might result in a non-representativeness.

	Testing effect
	An effect that is a by-product of the research process itself. Main testing effect: effects of earlier observations on later observations. Interactive testing effect: effect of a prior measurement on the response to a later measurement. 

	Regression to the mean
	Tendency of subjects with extreme behavior to move toward the average for that behavior during the course of the experiment.



4 ways to control extraneous variables:
	Randomization
	The   random   assignment   of   subjects   to   treatment   conditions   to   ensure equal representation of subject characteristics.

	Physical control
	Holding   constant   the   value   or   level   of   extraneous   variables   throughout  the  course  of  an  experiment.     Matching   the   subjects   in   different   treatment   conditions  can  be  another  option.

	Design control
	Use   of   the   experimental   design   to   control   extraneous   causal   factors.

	Statistical control
	Adjusting   for   the   effects   of   extraneous   variables   by   statistically   adjusting  the  value  or  the  dependent  variable  for  each  treatment   condition.




7. Experimental Design treatment and effect
Experimental design: test in which a researcher has control over and manipulates one or more independent variables. 
Includes 4 factors:
1) The treatment (or experimental variables (independent v.) that is manipulated)
2) The subjects who participate in the experiment
3) The dependent variable that is measured
4) Some plan or procedure for dealing wit h extraneous causal factors.
Experimental effect: The effect of the treatment variable on the dependent variable
Control group:  the levels of independent variables will not change
Test group: group that is exposed to change in independent variables
8. Limitations of experimental design
	High costs
	Research should be affordable, beneficial, have controllable extraneous variables and the benefits must exceed the costs.

	Security issues
	The competitor might be tipped off especially during field experiments

	Implementation problems
	· Difficulty gaining cooperation within organization, 
· Contamination problems (buyers from outside test area will go to test areas and become undesired units)
· Differences between test markets and total population
· Lack of appropriate group of people or geographic area for a control group. 



9. Selected experimental designs
	Pre-experimental design
	· Designs that offer little or no control over extraneous factors. 
· Simple and inexpensive.
· Good for testing new hypotheses
· Not good for testing causal relations

	
	One –shot case study:  no pretest observation, no control group, only an after measurement (XO1). Change the independent variable (X) then measure the dependent variable (O)

	
	One-group pretest-posttest: pre and post-measurements, no control group (O1xO2).  Good for testing established products or marketing strategy. Treatment effect=O2-O1
Subject to history and maturation issues

	True experimental design
	· Research that uses and experimental and a control group to which test units are randomly assigned
· Randomization takes care of extraneous variables

	
	Before and after with control group: Pre and post-measurements of both control and experimental group. R=random assignment
Experimental group: (R) O1 X O2
Control group: (R) O3 X O4
Treatment effect: (O2-O1)-(O4-O3)

	
	After only with control group: Only post-measurement of both groups.
Experimental group: (R) X O1
Control group: (R) X O2
Treatment effect: O1-O2

	Quasi-experimental design
	· Studies where the researcher lacks complete control over the scheduling of treatments or must assign respondents to treatments in a nonrandom way.
· Deals with the problem in true experiments that an artificial env. may hinder the external validity of the results.
· Good in field setting and natural environment


	
	Interrupted time-series: repeated measurement of an effect interrupts previous data patterns. 
O1 O2 O3 X O4 O5 O6
Provides more understanding about previous data patterns
Example: Using a panel to make measurements of purchase activity (O) and introducing a promotional campaign (X) and examining the data after (O).

	
	Multiple time-series: Interrupted time series design but with a control group.
Experimental group: O1 O2 O3 X O4 O5 O6
Control group: O1 O2 O3  O4 O5 O6
Example: testing the effects of a promotional campaign on 2 cities (one that exposed to the campaign and one that is not)



10. Test Markets
Test market: real world testing that involves testing a new product or element of the marketing mix in a single market, group of markets or region of the country by using an experimental or quasi experimental design. 
Test Marketing Provides Information about:
· Estimates of market share and volume
· Cannibalization rate: The effects that the new product will have on the sales of a similar product already marketed by the company. 
· Characteristics of consumers who buy the product and how to proceed with advertising and promotions
· The behavior of competitors during the test
4 types of test markets:
	Traditional (standard)
	· Testing through the firms regular channels of distribution
· Costly, long, tips off competition
· Best read of how the new element will actually do

	Scanner (electronic)
	· Panels of consumers carry scannable cards to use when buying particular products (grocery stores)
· Fast, lower cost, security 
· Unrepresentative sample

	Controlled
	· Research suppliers ensure product is distributed to a pre-established number of distributors
· Quick, realistic, monitors product movement

	Simulated (STM)
	· Simulation of test markets
· Quick, low cost, highly predictive



Costs of running test markets are a minimum of 1 million dollars; it may be cheaper to launch the product without market tests.
Test markets give a good estimate of product sales potential and identify weaknesses in the product that can be corrected.
Competitors can be tipped off of the companies’ plan and may even copy an idea.
6 steps of test market study:
	Define the objective
	Objective ex: volume estimates, characteristics of costumers, frequency and purpose of purchase, location of purchases, cannibalization rate.

	Select a basic approach
	Traditional, scanner, controlled, STM

	Develop detailed test procedures
	Determine who, how, how much and how long

	Select the test market
	· Minimum of 2-3 markets 
· Geographically dispersed 
· Large enough to provide useful results 
· Have similar demographics to target population.

	Execute the plan
	Tests should run for at least 6 months 

	Analyze the test results
	· Purchase data
· Awareness data
· Competitive response 
· Source of sales



Other types of product test:
· Rolling Rollout: A product is launched in a certain region rather than one or 2 cities and scanner data is collected and product can then be launched in additional regions.
· Lead Country Strategy: A product is tested in a foreign market. Selecting one or a few countries as a test market for a continent or the world. 
CHAPTER 13:
1. Concept of Sampling:
Sampling: process of obtaining information from the subset of a larger group. Used to estimate the characteristics of a population.
Population: Entire group of people about whom information is needed. 
Sample: subset of all the members of a population of interest. Should be representative of general population.
Census: Data collection about/from every member of the population of interest (canvassing)
2. Developing a Sampling Plan:
7 steps to developing a sampling plan:
1) Define the target population: characteristics of individuals from which info is need. Use screening questions to identify those who meet the characteristics
2) Choose the data collection method (mail, internet, phone, mall intercept)
3) Select the sample frame: list of population elements from which units to be sampled can be selected
4) Select the sampling method
a. Probability samples: every element of the population has a known same likelihood of being selected
b. Nonprobabilty samples: specific elements from the population have been selected in a nonrandom order. Selected based on convenience. 
5) Determine the sample size: the identified and selected population subset for the survey.
6) Determine operational procedures
7) Execute the sampling plan: conduct fieldwork

3. Sampling and Nonsampling Errors:
Population parameter: a value that accurately portrays a factor of a complete population (avg. age or income)
Effect of sampling and nonsmapling error on a population mean:
x̄= μ ± es ± ens 
x̄= sample mean
μ= population mean
es  = sampling error
ens = non sampling error
Sampling error: error because selected sample is not perfectly representative of population
· Random sampling error: due to chance and can not be avoided
· Administrative sampling error: flaws in the design of the sample 
Nonsampling error: All errors other than sampling error, measurement errors. 
4. Probability Sampling Methods:


	Simple Random 
	· Probability of selection= Sample size/population size
· A sample selected by assigning a number to every element of the population and randomly selecting elements to be in the sample. (random digit dialing) 

	Systematic
	· Skip interval= population size/sample size
· A sample where the entire population is numbered and elements are selected using a skip interval (every xth name is selected)

	Stratified
	· Sample that is forced to be more representative through simple random sampling of mutually exclusive subsets. 
· Steps:
1. Identify important demographic to divide the parent population by (Male and female) 
2. Determine what proportions of the population falls under each subgroup (proportion of male vs female)
· Proportional allocation: sampling where the # of elements selected from a subgroup is proportional to the size of the subgroup relative to the size of the population
· Disproportional/optimal allocation:  sampling where the # of elements taken from a subgroup is proportional to the relative size of the population and the standard dev. Of the characteristics under consideration. 
3. Select separate simple random samples from each subgroup

	Cluster
	· Sampling units are selected from a number of small geographic areas to reduce data collection costs. 
· The population of interest in divided into mutually exclusive groups 
· Then a random sample of the subgroups is selected
· One stage cluster sample: all the elements of the selected subset are included in the sample
· Two-stage cluster sample: sample is chosen from the selected subsets. 
· Multistage area sampling: geographic areas selected for surveys (counties, then residential blocks, then homes, person)



5. Nonprobabilty Sampling Methods:
	Convenience
	Sample based on using people who are easily accessible (high traffic location or mall intercepts)

	Judgment
	Sample where the selection criteria are based on the researcher’s personal judgment

	Quota
	Sample where quotas based on demographic or classification factors selected by the researcher are established for population subgroups (researcher sets a quota not based on population proportions)

	Snowball
	Sample where additional respondents are selected on referral from initial respondents (used for rare populations) 





6. Internet Sampling:
	Pros
	Cons

	· Respondents can complete survey at their convenience
· Inexpensive
· Survey software can make data collection easier
· Quick survey completion
	· Sample might not be representative of population
· Cant be sure who is completing the survey
· Maintaining respondent confidentiality can be hard
· Data security issues




CHAPTER 14:
1. Determining sample size for probability samples:
Sample size must balance budget and how accurate the estimates will be.
Based on:
· Budget available: sample size is based on available funds
· Rule of thumb: Gut feeling based on past experience or desired sampling error.
· Number of subgroups analyzed
· Traditional statistical methods:  variance, standard deviation, confidence interval 
2. Normal distribution:
Central limit theorem: the idea that a distribution of a large number of sample means will be approximate a normal distribution regardless of the distribution of the population from which they were drawn. 
Normal distribution: 
· The continuous distribution that is bell shaped and symmetrical about the mean.
· Mean median and mode are all equal
· Defined by its mean and st. dev. 
· Area under the curve is equal to 1, it takes in all observations
· 1 SD+/- =68%,  2 SD= 96%, 3 SD=99% 
Standard normal distribution: mean of zero and a SD of 1. 
Z= (X-mean)/SD 


3. Population and sample distribution:
Population distribution: frequency distribution of all elements of a population
Population mean= μ		Standard deviation= σ
Sample distribution: Frequency distribution of all the elements of a sample. 
Sample mean= X		Standard deviation= S
4. Sampling Distribution of the mean:
Sampling distribution of mean: the frequency distribution of the means of all possible samples drawn from a population. 
Standard error of the mean: Standard deviation of a distribution of sample means
S x̄= σ/ √n      
n=sample size
S x̄= standard error of the mean
Point estimate: the particular estimate of a population value. (Sample mean is the best point estimate of the population mean)
Interval estimate: The interval or range of values within which the true population value is estimated to fall.
Confidence level: The probability that a particular interval will include the true population value; also called the confidence coefficient.
Confidence interval: The interval that, at the specified confidence level, includes the true population value.
Sampling distribution of the proportion: The relative frequency distribution of the sample proportions of many random samples of a given size drawn from a particular population
Standard error of a sampling proportion: Sp= √(p(1-p)/n) where p=estimate of population proportion
5. Determining Sample size:
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How to come up with an estimate of population SD:
1) Use results from a prior survey dealing with similar issue
2) Conduct a pilot study survey
3) Use secondary data
4) Use judgment and ask the opinions of experts
How to determine appropriate sample size (with proportion):
Assume p=0.5 if not given
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Finite population correlation factor (FPC): an adjustment to the required sample size that is made in cases where the sample is expected to be equal to 5% or more of total population.
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6. Statistical Power:
Statistical power: the probability of not making a type 2 error (saying you accept hypotheses when you shouldn’t), the smaller the sample the higher the chance of a type 2 error. 
CHAPTER 15:
1. Overview of the data analysis procedure:
Step 1: validation and editing
Step 2: Coding
Step 3: Data Entry:
Step 4: Machine Cleaning of data
Step 5: Tabulation and Statistical Analysis

2. Step 1: validation and editing:
Validation: Process of ascertaining that interviews actually were conducted as specified. Correct administration of the survey is of concern. 
Editing: Process of ascertaining that questionnaires were filled out properly and completely. 
Skip Pattern: Sequence in which later questions are asked, based on an earlier question 
3. Step 2: Coding
Coding: Process of grouping and assigning numeric codes to the various responses to an open-­ended question.
Coding process: 
1) List responses
2) Consolidate responses: assign responses that mean almost the same thing to a category then consolidate similar categories into one
3) Set codes for each category 
4) Enter codes

4. Step 3: Data Entry:
Data Entry: Process of converting information to an electronic format. 
Intelligent Data Entry: Form of data entry in which the information being entered into the data entry device is checked for internal logic. 
Scanning: Form of data entry in which responses on questionnaires are read in automatically by the data entry device.
5. Step 4: Machine Cleaning of data:
Clean the Data: Check for data entry errors or data entry inconsistencies. 
Logical or Machine Cleaning: Final computerized error check of data. 
Error Check Routines: Computer programs that accept instructions from the user to check for logical errors in the data.
6. Step 5: Tabulation and Statistical Analysis:
One Way Frequency Tables: Table showing the number (percentage) of respondents choosing each answer to a survey question. 
3 bases for total: 
· Total respondents
· Number of people asked the particular question
· Number of people answering the question
Cross Tabulation Tables: Examination of the responses to one question relative to the responses to one or more other questions. (same base system as frequency table)
7. Graphic representation of data:
	Line chart
	· Simplest form of graph
· Good for showing linear relationships
· Good for showing a measurement taken at different points in time
· Shows trends, patterns and sudden changes over time

	Pie chart
	· Good for proportion comparison among categories
· Should total 100%

	Bar chart
	· Good for side by side relationship comparisons
· Most flexible
· Plain, cluster, stacked, multiple-row bar chart



8. Descriptive Statistics
Descriptive statistics are the most efficient way of summarizing the characteristics of large sets of data. 
3 measures of central tendency: 
1) Mean: sum of the values for all observation divided the # of observations
2) Median: value below which 50% of the observations fall
3) Mode: The value that occurs most frequently
3 measures of dispersion (how spread out the data is): 
1) Variance: sum of the squared deviation from the mean divided by the number of observation minus 1
2) Range: maximum value minus the minimum value 
3) Standard deviation:  Measure of dispersion calculated by subtracting the mean of the series from each value in a series, squaring each result, summing the results, dividing the sum by the number of items minus 1, and taking the square root of this value.
CHAPTER 16:
1. Evaluating Differences and Changes:
The  issue  of  whether  certain  measurements  are   different  from  one another  is  central to many questions of critical interest to marketing managers.

2. Statistical Significance:
Mathematical difference: when numbers are not exactly the same. This does not mean that the difference is statistically significant. 
Statistical Significance: a difference that is large enough that it is not likely to have occurred because of chance or sampling error. 
Managerial important differences: the difference is large enough to be considered in managerial decision-making. 
3. Hypothesis Testing:
Hypothesis: Assumption or theory that a researcher or manager makes about some characteristic of the population under study. 
Steps to hypothesis testing:
1) Stating the hypothesis
a. Null hypothesis Ho: status quo, no difference, no effect, assumed to be true unless proven otherwise
b. Alternative hypothesis Ha: is true when Ho is rejected
2) Choosing the appropriate test statistic (ANOVA, Means, Proportions)
3) Developing a decision rule: rule used to determine whether to reject or fail to reject Ho. Determine level of significance. 
4) Calculating the value of the test statistic: use the appropriate formula to calculate the value of the statistic from sample data and compare it with the critical value.
5) Stating the conclusion
Type 1 error (Alpha error): Rejection of Ho when it is true
Type 2 error (Beta error): Failure to reject Ho when it is false
Alpha: significance level (chosen by the researcher) which indicates the allowable/ acceptable degree (probability) of type I error. (0.5 usually) 
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One-tailed test: with the promotion the sales will go higher/ with price increase, the sales will decrease. 
Two-tailed test: this year’s sales are not equal (either higher or lower) to last year’s sales.
4. Commonly used Statistical Hypothesis Tests:
Independent samples: the measurement of a variable in one population has no effect on the measurement of the variable in the other. (Midterm grades for males vs females)
Related samples: the measurement of a variable on one population may influence the measurement of the variable in the other. (Midterm grades and final grades of the same set of students)
Degrees of freedom: Number of observations in a statistical problem that are free to vary. D.f.= # of observations- # of assumptions needed to calculate a statistic. Example 5 numbers have a mean of 20, the first 4 numbers are free to vary, the 5th has to produce a mean of 20 so df is 5-1=4. 
5. Goodness of Fit:
Chi square test: test of the goodness of fit between observed distribution and the expected distribution of a variable. 
Chi-Square test of a single sample: example 3 stores and the avg. customer visit per month.
Chi-Square test of two independent samples: Bad, average and good grades of females and males. 
6. Hypotheses about One Mean:
Z test: hypothesis test used for a single mean if the sample is larger than 30 and drawn at random. 
Ho: μ=number or Ho: μ >=number (or <=)
T test: Hypothesis test used for a single mean if the sample is smaller than 30.
7. Hypotheses about Two Means:
Hypothesis   testing   that   tests   the   differences   between   groups   of   data.  
H0 : μ 1 = μ 2 (or μ 1 >= μ 2 or μ 1 <= μ 2)  	
8. Hypotheses about Proportions:
Hypothesis test of proportions: test to determine whether the difference between proportions in greater than would be expected because of sampling error. 
Proportion in One Sample: Test  to  determine  whether  the  proportion  in  a   population  is  different  from  a  hypothesized  (expected,   assumed)  value.     
Two Proportions in Independent Samples: Test  to  determine  the  proportional  differences   between  two  or  more  groups.
9. Analysis of Variance (ANOVA):
ANOVA: test for the differences among the means of two or more independent samples. 
It  is  a  statistical  technique  that  permits  the  researcher  to  determine   whether  the  variability  among  or  across  the  C (larger or equal to 3 groups) sample means is greater  than   expected  because  of  sampling  error.
F test: Test of the probability that a particular calculated value could have been due to chance.
H0: 1 μ= μ 2= μ 3= ... 
H1: At lest one of the means is different
10. P Values and Significance Testing:
P value: exact probability of getting a computed test statistic that is due to chance.
· The smaller the p value, the smaller the probability that the observed result occurred by chance. 
· P-value indicated what exactly is the probability of being wrong, if one rejects Ho then p-value is the actual probability of type 1 error. 
CHAPTER 17:
1. Bivariate Analysis of Association:
Bivariate techniques: statically methods of analyzing the relationship between 2 variables. 
Independent variable: Variable believed to affect the value of the dependent variable
Dependent variable: Variable expected to be explained by the independent variable 
2. Bivariate Regression:
Bivariate regression analysis: the analysis of the strength of the linear relationship between variables when one is considered independent and the other dependent. 
Scatter diagram: graphic plot of the data with dependent variables on Y-axis and the Independent variable on the X axis. Shows the nature of the relationship, linear or nonlinear. (Positive, negative, strong, weak, linear, parabolic, no relationship)
Least-squares estimation procedure: used to fit data for X and Y to a line that best represents the relationship between the 2 variables. 
· Dots on the scatter diagram: actual values
· Values indicated by the line: predicted values
Regression line: line resulting from the Y values
Strength of Association: how much do the actual values differ from the predicted values of the model
· Coefficient of determination (R2): a measure of strength of linear relationship between X and Y. The % of the total variation of the total variation in the dependent variable explained by the independent variable. Ranges from 0 to 1 with 1 being a perfect relationship. [image: Hard Drive:Users:constantinexinidakis:Desktop:Screen shot 2014-12-11 at 11.09.57 AM.png]
· Explained variation or sum of squares due to regression: variation explained by the regression
· Unexplained variation or error sum of squares: variation not explained by the regression.

3. Correlation Analysis:
Pearson’s product-moment correlation: analysis of the degree to which changes in one variable are associated with changes in another for use with metric data
Coefficient of correlation (R): degree of association between X and Y. can range between 1 and -1 with 0 meaning no association between Y and X. 
CHAPTER 18:
1. Multivariate Analysis Procedures:
Multivariate analysis: a general term of statistical procedures that simultaneously analyze multiple measurements on each individual or object of study. (more than 2 variables) 
5 techniques:
1) Multivariate regression analysis
2) Multiple discriminant analysis
3) Cluster analysis
4) Factor analysis
5) Conjoint analysis

2. Multivariate Software:
Multiple regression analysis: procedure for predicting the level of magnitude of a metric dependent variable based on the levels of multiple independent variables
Metric scale: type of quantitative data that provides the most precise measurement. 
Coefficient of determination (R2) Measure of the percentage of the variation in the dependent variable explained by variations in the independent variables.    
Regression coefficient: Estimates of the effect of individual independent variables on the dependent variable.  
Dummy variables: In regression analysis, a way of representing two-group or dichotomous, nominally scaled independent variables by coding one group as 0 and the other as 1. (ex: female= 1 and male=0)
Potential use and interpretation problems:
	Collinearity
	Correlation of independent variables with each other, which can bias estimates of regression coefficients. 

	Causation
	It cannot prove causation, which is the inference that a change in one variable caused a change in another variable. 

	Scaling of coefficients
	A method of directly comparing the magnitudes of the regression coefficients of independent variables by scaling them in the same units. 

	Sample Size
	The number of observations should be at least 10 to 15 times the number of predictor variables. 



3. Multiple Discriminant Analysis:
Multiple discriminant analysis: procedures for predicting group membership for a nominal or categorical dependent variable on the basis of 2 or more independent variables. 
Nominal or categorical: a type of non-metric qualitative data scale that only uses numbers to indicate membership in a group [image: Hard Drive:Users:constantinexinidakis:Desktop:Screen shot 2014-12-11 at 12.03.01 PM.png]
4. Cluster Analysis:
Cluster Analysis: general term for statistical procedures that classify similar objects, or people into some number of mutually exclusive groups on the basis of 2 or more classification variables. 
K-mean cluster analysis: multivariate procedure that groups people or objects into clusters based on their closeness to each other on a number of variables. 
5. Factor Analysis:
Factor analysis: procedure for simplifying data by reducing a large set of variables to a smaller set of factors of composite variables by identifying dimension of the data. 
Factor: a linear combination of variables that are correlated with each other. 
[bookmark: _GoBack]Factor loading: correlation between factor scores and the original variables. 
Conjoint analysis: multivariate procedure used to quantify the value consumers associate with different levels of product/service attributes or features. 
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where  Z = level of confidence expressed in standard errors
o = population standard deviation
E = acceptable amount of sampling error

Three picces of information are needed to compute the sample size required:

1. The acceptable or allowable level of sampling crror .

2. Theacceptable level of confidence Z In other words, how confident does the rescarcher
want to be that the specified confidence interval includes the population mean?

nate of the population standard deviation 0.
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