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Preface

This laboratory manual was written for business analysts who wish to increase their skills in conducting statistical analysis of data sets to support business decision-making. Most of the exercises use Excel, today’s most common analysis tool. They range from the most basic descriptive statistical techniques to more advanced techniques, such as multivariate linear regression and forecasting.

Advanced exercises cover inferential statistics for continuous variables (t-Test) and categorical variables (Chi-square), as well as A/B testing. The manual ends with techniques to deal with the analysis of text data (text data mining) and tools to manage the analysis of large data sets (Big Data) using Excel. A set of cases is provided to assist the analyst to improving their data visualization skills.

On the Companion Files

The exercises require access to the data sets used in analyzing the cases. They may be accessed on companion disc. with this book or for downloading by writing to the publisher at info@merclearning.com. A file folder Lab Data has all the files referenced in the exercises. A zip file Lab Data.zip, found in the same repository, can be downloaded to make data available on a local drive. The solution folders within each exercise folder contain some illustrative charts and tables as well as solution spreadsheets. All of the figures (including those in full color) are on the companion files for enlargement and easy-viewing. The analysis techniques presented in each chapter have short companion videos you may use to understand the ideas further. The video lessons may be found on the companion disc. If you wish to stream the video rather than download it, there is a document on the disc with links to all the companion videos to be found on a streaming service. The companion files are also available for download from the publisher by writing to info@merclearning.com.
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CHAPTER 1

SHAPING AND CLEANING DATA
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In the first set of exercises, we will look at the importance of shaping and cleaning data files. The initial image in this chapter shows the Data Cleansing Cycle with many activities, starting with importing the data; merging the data sets; standardizing and normalizing data; rebuilding missing data; de-duplicating; and last, verifying and enriching the data set. The object is to produce a data set in Excel in what is called a flat-file format. When expressed in that format, the first row of the table must contain all the variable names (with none missing); every row is of the same nature, and there are no empty rows or columns. All other rows and columns outside of the table area should be clear of data. Once in that format, the table is ready for analysis, and we can safely apply many of the Excel analytic tools.

The source of the data table varies; sometimes we extract it from a DBMS using the SQL language using queries. Other times we may obtain a comma-separated values file (with a .CSV extension), or a formatted text file (with a .TXT extension), or we may have scraped it from an HMTL formatted Web page. In Analysis Case 1.1, we explore loading and shaping data files from several sources. We study how long it takes to load data files of different sizes, including some huge files that tax the limit of Excel. They not only take a long time to load, but they are unwieldy to analyze.

Once we practice loading data in various formats, we explore cleaning it in Analysis Case 1.2. We practice using a small data file that contains several errors that need to be corrected. You are directed to the original data to find the original values. The exercise allows you to utilize many tools in Excel that make the data cleaning process efficient.

The whole process of scraping, uploading, cleaning, annotating, and shaping the data file is referred to as data wrangling. Many studies have shown that this process is not only tedious but can take up to 80% of the overall time needed to perform the analysis. But it is critical for success in the analysis. The more skilled you are in the use of cleaning and shaping tools, and the smarter you are in their use, the sooner you will start the analysis, and the less time you will need to find answers.

Analysis Case 1.1 – Shaping the Data File

1. Using the Lab Data set provided, open the Analysis Case 1.1 folder in it, and find the file ORDERS.csv (1.8 MB file with 8,400 records). (The data set was made available courtesy of Tableau, Inc.)

2. Open ORDERS.csv using Excel.

3. Excel will automatically recognize the .CSV format and open the file with no further work on your part.

4. ORDERS is a comma-separated values file.

5. Save the file as ORDERS.xlsx in the Analysis Case 1 folder.

6. We will explore the difficulties with scraping, opening, and working with large data files in Excel. Consider the following four data files found in the Analysis Case 1.1 folder (Table 1.1). Each file is progressively larger and more difficult to open in Excel than the next.

Table 1.1 Characteristics of the data files used to exemplify the lag in loading data demonstrated in this case.

[image: images]

7. Using the Lab Data set and in the Analysis Case 1.1 folder, find the file Community.csv (70 MB file with 376,000 records, 551 variables).

8. Note how long it takes to load. Add filters to the top row, and then filter column D to a “0” value only. Note how long it takes Excel to execute these commands due to the large number of rows in the file. (The filter function is found in the Data ribbon.) Figure 1.1 shows the Community.csv file opened in Excel.

[image: images]

FIGURE 1.1 Exercise to demonstrate that the entire file was loaded and how long it takes to execute a function when the data file is relatively small.

9. Using the Lab Data set and in the Analysis Case 1.1 folder, find the file Courses.csv (73 MB file with 631,139 records, 21 variables). (The data set was made available courtesy of the Harvard Dataverse Project.)

10. Note how long it takes to load. Add filters to the top row. Sort the data by column T. Note how long it takes to perform this task. Filter column T to a “1” value only.

WARNING: The next file to be studied is so large that, if you do not have enough memory on your computer, it may lock up Excel, so be patient when loading and be ready to reboot your machine if the file does not load or the program locks up.

11. Using the Lab Data set and in the Analysis Case 1.1 folder, find the file BankComplaints.csv (306 MB file with 753,324 records, 18 variables). The file is very large because one column contains the full text of the complaints, which may run to several paragraphs each. (The data set was made available courtesy of the U.S. Government Department of Consumer Affairs.)
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FIGURE 1.2 Exercise to demonstrate that the entire file was loaded and how long it takes to execute a function when the data file is relatively large.

Analysis Case 1.2 – Cleaning the Data File
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