CHAPTER ONE

The Where, Why, and How of Data Collection
1-1 Business Statistics

Objectives

1. To introduce the science of statistics.

2. To introduce the two major parts of statistics.

· In our modern life we need to use numerical evidence in making decisions with the possibility of uncertainty. In any statistical study we need to collect data, describe it, classify it, summarize it (Descriptive Statistics), and analyze it to reach some decision (Inferential Statistics). This procedure is called the Science of Statistics.

· Statistics is the collecting, classifying, presenting, and summarizing numerical data, then analyzing the data for the purpose of reaching a decision or communicating information in the face of uncertainty.
· Data can be simply classified into frequency tables, presented in histograms or bar charts, and summarized by some descriptive measures such as the mean or the range of the data.

· The data is analyzed using the statistical inference, which consists of two stages; first, the estimation of the whole population depending on a sample from that population, second, testing hypotheses about the main characteristics of the population of interest.

1-2 Tools for Collecting Data

Objectives

1. To introduce the different methods for collecting data.

· There are four major data collection methods; experiments, telephone surveys, mail questionnaires, direct observations and personal interviews.
· Experiments: processes that generate data as its outcomes. Experimental Design is a plan for performing an experiment in which the variable of interest is defined. One or more factors are identified to be manipulated or changed so that the impact (or influence) on the variable of interest can be measured or observed.
· Telephone Surveys are relatively inexpensive and efficient. It should take about 1-3 minutes only, so the suitable form of questions is the closed-end question.
· Closed-End Questions requires the respondent to select from a short list of defined choices.
· The last part of a telephone survey should consist of questions about the respondents own characteristics, backgrounds, and attributes which are called Demographic Questions.

· The procedure of a telephone survey is given by the steps;
1. Define the issue.

2. Define the population of interest.

3. Develop survey questions.

4. Pre-test the survey.

5. Determine sample size and sampling method.

6. Select sample and make calls.

· Written surveys are the most frequently used, least expensive method, and takes a longer time than a telephone survey. It is sometimes given in the form of a mail questionnaire.
· Written surveys can involve open-end questions as well as closed-end ones. Open-End Questions allows the respondents the freedom to respond with any value, word, or statement of their own choice.

· The procedure of a mail questionnaire is given by the steps;

1. Define the issue.

2. Define the population of interest.

3. Design the survey instrument.

4. Pre-test the survey.

5. Determine sample size and sampling method.

6. Select sample and send surveys.

· Note that mail questionnaire has lower response rate than a direct administered written survey.
· Direct Observation requires that the process from which the data are being collected is physically observed and the data are recorded based on what takes place in the process.

· The major constraints of direct observations are the time, the expenses, and the consistency.
· Personal Interviews can be either structured, in which the questions are scripted, or unstructured, that begins with one or more broadly stated questions with further questions based on the responses.

· Other data collection methods can be conducted via bar code scanning or credit card numbers. Internet surveys are becoming used increasingly wider in the last decade with some drawbacks.
1-3 Populations, Samples, and Sampling Techniques

Objectives
1. To define the population and the sample.
2. To define the parameter and the statistic.

3. To introduce the two techniques of sampling.

4. To introduce four major methods in statistical sampling.
· The population is the set of all objects or individuals of interest or their measurements.
· The sample is a subset of the population. Where the list of all objects or individuals of interest is referred to as the frame.

· If the entire population is examined then is called a census.
· Two considerations should be noticed; one of them is whether the census worth the extra cost, and the other is that measurement errors in census data may be greater than sample data.

· Descriptive numerical measures that are computed from an entire population are called parameters and the corresponding measures for a sample are called statistics.

· There are two techniques of sampling; Nonstatistical ones which use convenience, judgment, or other nonchance processes. And statistical ones that use techniques based on chance or randomness.
· A good and reliable sample is the representative one for the population of interest.
· A sampling technique that selects the items from the population based on accessibility and ease of selection is called convenience.
· Statistical (probability) sampling methods allow every item in the population to have a known or calculable chance to be included in the sample.
· If the item is allowed to be selected more than once then the sampling is conducted with replacement otherwise it is without replacement.

· A simple random sample (SRS) is a sampling method such that every possible sample of a certain size has an equal chance of being selected.
· A stratified random sample is a sampling method in which the population is divided into subgroups called strata so that each population element belongs to only one stratum. Sample items are then selected from each stratum using the SRS method.
· A systematic random sample is a sampling method that involves selecting every kth item in the population after a randomly selected starting point between 1 and k is found. The value of k is determined as the ratio of the population size (N) over the desired sample size (n) rounded to nearest integer.
· A clustered random sample is a sampling method by which the population is divided into groups, or clusters, that are each intended to be a mini-population. A SRS of m clusters is selected. Then n items from a cluster are selected using any probability sampling method.
Ex. 1: Problem 1.33/p.18.

Ex. 2: Problem 1.35/p.19.

Ex. 3: Problem 1.36/p.19.
Ex. 4: Problem 1.37/p.19.

1-4 Data Types and Data Levels of Measurement

Objectives:

1. To define the quantitative and qualitative data types.
2. To compare time-series data and cross-sectional data.

3. To introduce the four levels of data measurement.
· Some descriptive measures can not be applied for all data sets. It is rather applicable for certain data types only.
· The quantitative data are measurements whose values are inherently numerical. In additional it is divided into discrete, measurements fall in a list of countable points, and continuous, a measurement fall in an interval of real numbers.
· The qualitative data are measurements whose scale is inherently categorical.

· Data are classified also as being time-series or cross-sectional.
· It is important to recognize the data measurement level because the higher the measurement level is the more sophisticated the analyses that can be performed.

· In nominal data, different codes are assigned for the different categories. The values of the codes have no specific meaning and unordered. The codes need not be numeric.
· In ordinal data, different codes are assigned for the different categories. The values of the codes can be rank-ordered depending on the relationship among them. The codes need not be numeric. Distance has no meaning between successive levels of codes.
· In interval data, numeric values are coming from certain measurements. Distance has a significant meaning between successive levels of measurement. No original zero exists or in other words the zero does not posses its usual meaning of null value.

· In ratio data, numeric values are coming from certain measurements. Distance has a significant meaning between successive levels of measurement. The zero posses its usual meaning of null value. The concept of taking ratios between any two different levels of measurement is meaningful and represent able.
Ex. 5: Problem 1.55/p.23.

Ex. 6: Problem 1.56/p.23.

