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Fundamentals of Data Analysis

Data Analysis

· A set of methods and techniques used to obtain information and insights from data

· Helps avoid erroneous judgments and conclusions

· Can constructively influence the research objectives and the research design
Preparing the Data for Analysis

· Data editing

· Coding

· Statistically adjusting the data

Preparing the Data for Analysis - contd.

Data Editing
· Identifies omissions, ambiguities, and errors in responses

· Conducted in the field by interviewer and field supervisor and by the analyst prior to data analysis

Preparing the Data for Analysis - contd

Problems Identified With Data Editing

· Interviewer Error

· Omissions

· Ambiguity

· Inconsistencies

· Lack of Cooperation

· Ineligible Respondent
Preparing the Data for Analysis - contd

Coding

· Coding closed-ended questions involves specifying how the responses are to be entered

· Open-ended questions are difficult to code  

· Lengthy list of possible responses is generated

Simple Tabulation

· Consists of counting the number of cases that fall into various categories


Use of Simple Tabulation
· Determine empirical distribution (frequency distribution) of the variable in question

· Calculate summary statistics, particularly the mean or percentages

· Aid in "data cleaning" aspects
Frequency Distribution

· Reports the number of responses that each question received

· Organizes data into classes or groups of values

· Shows number of observations that fall into each class

· Can be illustrated simply as a number or as a percentage or histogram

· Response categories may be combined for many questions

· Should result in categories with worthwhile number of respondents
Descriptive Statistics

· Statistics normally associated with a frequency distribution to help summarize information in the frequency table

· Measures of central tendency mean, median and mode

· Measures of dispersion (range, standard deviation, and coefficient of variation)

· Measures of shape (skewness and kurtosis)
Cross Tabulations

· Statistical analysis technique to study the relationships among and between variables

· Sample is divided to learn how the dependent variable varies from subgroup to subgroup

· Frequency distribution for each subgroup is compared to the frequency distribution for the total sample

· The two variables that are analyzed must be nominally scaled
Factors Influencing the Choice of Statistical Technique

Type of Data
· Classification of data involves nominal, ordinal, interval and ratio scales of measurement

· Nominal scaling is restricted to the mode as the only measure of central tendency

· Both median and mode can be used for ordinal scale

· Non-parametric tests can only be run on ordinal data

· Mean, median and mode can all be used to measure central tendency for interval and ratio scaled data

Factors Influencing the Choice of Statistical Technique - cont.

Research Design
· Dependency of observations

· Number of observations per object

· Number of groups being analyzed

· Control exercised over variable of interest


Assumptions Underlying the Test Statistic


· If assumptions on which a statistical test is based are violated, the test will provide meaningless results
Hypothesis Testing : Basic Concepts and Tests of Associations

Hypothesis Testing
· Assumption (hypothesis) made about a population parameter

· Purpose of Hypothesis Testing 

· To make a judgment about the difference between two sample statistics or the sample statistic and a hypothesized population parameter

The Logic of Hypothesis Testing

· Evidence has to be evaluated statistically before arriving at a conclusion regarding the hypothesis

· Depends on whether information generated from the sample is with fewer or larger observations
Basic Concepts of Hypothesis Testing

· The null hypothesis (ho) is tested against the alternate hypothesis (ha)

· The null and alternate hypotheses are stated 

· Decide upon the criteria to be used in making the decision whether to “reject” or "not reject" the null hypothesis

Basic Concepts of Hypothesis Testing - contd

The Three Criteria Used Are
· Significance Level

· Degrees of Freedom

· One or Two Tailed Test
Significance Level

· Indicates the percentage of sample means that is outside the cut-off limits (critical value)

· The higher the significance level used for testing a hypothesis, the higher the probability of rejecting a null hypothesis when it is true (type I error)

· Accepting a null hypothesis when it is false is called a type II error and its probability is ()

Significance Level - contd

· When choosing a level of significance, there is an inherent tradeoff between these two types of errors

· Power of hypothesis test (1 - )

· A good test of hypothesis ought to reject a null hypothesis when it is false

· 1 -  should be as high a value as possible
Degree of Freedom

· The number or bits of "free" or unconstrained data used in calculating a sample statistic or test statistic

· A sample mean (X) has `n' degree of freedom

· A sample variance (s2) has (n-1) degrees of freedom
One or Two-tail Test

· One-tailed Hypothesis Test  

· Determines whether a particular population parameter is larger or smaller than some predefined value

· Uses one critical value of test statistic

· Two-tailed Hypothesis Test  

· Determines the likelihood that a population parameter is within certain upper and lower bounds

· May use one or two critical values
Basic Concepts of Hypothesis Testing - contd.


· Select the appropriate probability distribution based on two criteria

· Size of the sample

· Whether the population standard deviation is known or not

Cross-tabulation and Chi Square

In Marketing Applications, Chi-square Statistic Is Used As


Test of Independence
· Are there associations between two or more variables in a study?


Test of Goodness of Fit

· Is there a significant difference between an observed frequency distribution and a theoretical frequency distribution?


Statistical Independence

· Two variables are statistically independent if a knowledge of one would offer no information as to the identity of the other
Cross-tabulation and Chi Square
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Chi-square As a Test of Independence - contd

Chi-square Distribution
· A probability distribution

· Total area under the curve is 1.0

· A different chi-square distribution is associated with different degrees of freedom
Chi-square Statistics (2)

· Measures of the difference between the actual numbers observed in cell     i -- oi, and number expected (Ei) under independence if the null hypothesis were true
2 =    (Oi - Ei)2
 



          i=1         Ei 


With (r-1) (c-1) degrees of freedom


R  = number of rows


C  = number of columns
· Expected frequency in each cell

Ei = pL * pA * n


Where pL and pA are proportions for independent variables
Chi-square Goodness of Fit

· Used to investigate how well the observed pattern fits the expected pattern

· Researcher may determine whether population  distribution corresponds to either a normal, Poisson or binomial distribution
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