CHAPTER 13
DATA ANALYSIS
· data needs to be analysed & converted into useful information

· data analysis starts while planning the project, as the researcher can not decide on analysis after the data is collected as some data might be irrelevant.

· A data analysis phase can take different forms and could also vary according to the complexity of the research survey.

Qualitative & quantitative data:

· Qualitative data refers to information that is in a non-numeric form.

· Quantitative data is information that is counted or expressed numerically.

· Data analysis with regards to qualitative & quantitative data is a 3 step process which consists of: 

1. data reduction

2. data display

3. interpretation

· these steps are however applied differently to qualitative & quantitative data.

Tabulation:

· Is the counting of the number of cases within different categories.

· A case refers to the specific study’s unit of analysis, which is the subject, person or anything that provides answers to questions.

· In marketing research every respondent represents a case

· Tabulation combines all the raw data into a number of categories, which are represented in tables or graphs.

· There are 3 types of tabulation methods;

1. Manual

2. Mechanical

3. Electronic – which is the most common method

· The aim of tabulation is to determine:

· how the data is distributed

· what’s common in the data

· how much the data varies

· are there any significant relations between the different sets of data?

· The objective of tabulation is achieved by the following techniques:

· grouping data & listing groups as frequency distributions

· reducing the data

· applying measures of distribution
Simple Tabulation:

· Also known as 1 way single variable tabulation

· This only deals with one variable

Cross Tabulation:

· used to analyses the relationship between 2/3 variables

· this only provides significant information when there is a logical relationship between the variables

Statistical Analysis:

· statistics are used to analyse data in 3 ways:

1. Describing data:

· this is used to show how the data is distributed 

· it is also used to group data characteristics & indicate how the data varies.

· In simple tabulation a variety of statistical techniques can de used, namely:

·  frequency distribution, which indicates how the data is distributed over the various categories.

· Percentages: they are widely used in marketing research, as they reveal the relative importance of figures more clearly then the original data. 

· Measures of central tendency, this reflects the most probable or appropriate response to a question. It reduces a whole series of data to a single figure. In marketing research a measure of central tendency is used to compare variables. There are 3 types of measures used in marketing research.

1. The mode: it is the value that appears most frequently in a series of data. It is the highest point on the graph.

2. The median: it’s the middle value between the highest & lowest value.

3. The arithmetic mean: it’s the sum of all values, divided by the number of values.
NB! Please refer to page 243 in textbook for diagrams. 

· Measures of dispersion: this reflects how the data is spread around the measures of central tendency.

· Common measures of dispersion are: 

· range: is the difference between the highest & the lowest value in the dispersion.

· Variance & standard deviation: these are based on deviations around the mean of the observations.

· The variation coefficient: used to compare the dispersion of 2 or more series of data.

Measuring significance:

· Significance -> a statistical term that indicates how sure you are that a difference/ relationship exits
· Significance is expressed as a % at a certain level.
· There are various statistical tests that can be used to determine the significance. Eg the Z & T tests, chi-square analysis, variance analysis.
Hypothesis testing:

· Aim is to statistically test propositions about the relationship between variables/ differences between groups.

· With regards to significance testing, the researcher wants to determine whether statistical differences exist between the hypothesis determined beforehand and the actual gathered data.

· In significance tests, there are 2 kinds of hypothesis:

· 1. The null hypothesis (Ho) – it’s a statement that says there is no difference between the parameter and the statistic it is compared to.

· 2. The alternative hypothesis (H1) – a statement that says that there is no difference between the parameter and the statistic it’s compared to.

The steps for conducting hypothesis tests:

A. State 2 mutually exclusive hypothesis: researchers are interested in testing the hypothesis of change or difference.

B. Formulate the hypothesis plan: The plan describes how to use simple data to accept or reject the null hypothesis and should specify the following:

· Significance level: represented by the greek letter alpha.

· Can be any value between 0 & 1

· Significance level depends on the amount of risk that the researcher wants to to take regarding the rejection of a null hypothesis.

· Test method: involves a test statistic & a sampling distribution.

C. Analyse the sample data: this is done by using the computations called for in the analysis plan. 

D. Interpret the results: if some findings are unlikely given the null hypothesis, the researcher rejects the null hypothesis. It also involves comparing the P-valve to the significance level & rejecting the null hypothesis when the P-valve is less than the significance level.

Measuring statistical relationships:

A. Methods for determining relationships: researcher must determine whether there is a relationship between a set dependent & a set of independent variables. 

· Correlation & regression analysis is used to measure the relationship between 2 or more internal variables.

· Correlation: these methods deal with the simultaneous occurrence between variables. 

· This method is designed to provide information about the degree  of association between the variables.

· Correlation coefficient: this tell the researcher how strong the relationship is and if the relationship is positive or negative. 

If you find the bottom summary easier please use it. Both are good summaries

QUALITATIVE DATA
Data reduction can be achieved through:
· Paraphrasing or summarizing statements by respondents

· Classifying responses into categories

· Analyzing the content

Interpreting qualitative data looks for meaningful sequences, patterns or relationships that help to clarify the research problem.

QUANTITATIVE DATA
Data reduction is achieved by calculating statistics that show central tendency and dispersion (spreading) about the centre.
Analysis of Quantitative Data may be categorized as univariate, bivariate and multivariate in nature:

· Univariate (single variable) analysis refers to the examination of only one variable at a time. It uses measures of central tendency and dispersion

· Bivariate (two variables) analysis is when an association between two variables is analyzed simultaneously

· Multivariate (many variables) analysis is when relations among three or more variables are analyzed simultaneously.

· Univariate Analysis – is useful when describing a data set where the interpretation is left to the researcher. Statistical Techniques (Inferential Techniques) are available to assist with the interpretation. 

· Bivariate and Multivariate Analysis – may be used for inference. Using Inferential Statistics the researcher is able to estimate a parameter of a population.

Different Types of Differences Encountered in Research
· A Descriptive Focus: paints a summary of the sample or population in terms of the variables of interest. This is associated with Exploratory Data Analysis that helps describe, summarize or establish relationships within the data.

· An Estimation Focus: aims to use the information from the sample to estimate an unknown variable by creating a confidence interval.

· In the case of a hypothesis-testing focus: the aim is to statistically test propositions about the relationship between variables or differences between groups.

TABULATION
· Tabulation is the counting of the number of cases within the different categories. 
· Tabulation combines the mass of raw data into a number of categories, which are then represented in tables or graphs that allow meaningful analyses and deductions to be made. 

TABULATION METHODS
1. Manual

2. Mechanical

3. Electronic (mostly used)

Aim of Tabulation: 

· How the data is distributed

· What is typical in the data

· How much the data varies

· Whether there are any significant relations between different sets of data

Tabulation Techniques:

· Grouping the data and listing the groups as frequency distributions

· Reducing the data to means / measures of central tendencies

· Applying measures of distribution

· Cross-tabulation 

Simple Tabulation (one-way / single-variable tabulation) – is concerned with only one variable and simply indicates the number of cases in each category. Single-variable Tabulation is a simple way of reducing a large mass of data and deducing (assuming) frequency distributions, measures of central tendency and dispersions.
Cross-Tabulation – is the technique most widely used in marketing research to analyze the relationship between two or three variables. Cross-Tabulation only provides significant information when there is a logical relationship between the variables.  

Statistical Techniques used in Simple Tabulation
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Measures of Central Tendency cont…
· The Mode – is the value that appears most frequently in a series of data (in a graphic representation…the mode is always the highest point of the graph)
· The Median – is the middle value between the lowest and the highest value. 
· The Arithmetic Mean – is the sum of all the values, divided by the number of values.
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HYPOTHESIS TESTING 
Hypothesis – is an untested assumption or tentative solution to the marketing problem.  It is also an informed guess about some characteristics of the population that may or may not be true. They are developed before the collection of data and are an important part of the research design. 

Different Types of Hypothesis 

· Those concerning differences between two or more groups

· Thos concerning differences between two or more measures

· Those investigating the correlation or association between variables

· Those that guess at a value of a population parameter, the shape of a distribution or the nature of the observation

· Statistical Techniques – are used to determine whether there is empirical (practical) proof to substantiate or validate the hypothesis.  
Steps for Conducting Hypothesis Tests
· State two mutually exclusive hypotheses – researchers are interested in testing the hypothesis of change or difference
· Formulate the analysis plan – this plan describes how to use sample data to accept or reject the null hypothesis and should specify … (a) Significance Level ~ depends on the amount of risk that the researcher wants to take regarding the rejection of a null hypothesis that is true. (b) Test Mode ~ involves a test statistic and a sampling distribution.

· Analyze the sample data – using the computations (calculations) called for in the analysis plan.

· Interpret the results – if the sample findings are unlikely given the Null Hypothesis, researcher rejects the null hypothesis. 

Steps for Formulating & Testing Hypothesis
· Formulating the null and alternative hypothesis

· Specifying the level of significance to be used 

· Selecting an appropriate statistical test

· Calculating the value of the test statistic

· Obtaining the critical values from the correct statistical table

· Interpreting the results and deciding on the rejection or non-rejection of the null hypothesis 
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The Null Hypothesis (H°) – states that the two groups being compared are equal or do not differ significantly from each other.
The Alternative Hypothesis (H¹) – states that the two groups do differ

