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Figure 1.1 The bank data.
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Figure 1.2 Bank deposits by branch and account type.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 1.3 The Create Table dialog.
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Figure 1.4 Bank data showing the Branch sorting and filtering option.
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Figure 1.5 The CSV version of the file has lost the table architecture.
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Figure 1.6 The data in a Notepad text file.
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Figure 1.7 The opening screen for Tableau.
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Figure 1.8 Bank data in Tableau.
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Figure 1.9 Bank data as a worksheet in Tableau.
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Figure 1.10 The result of dragging the Amount into the Rows shelf and the Branch into the Columns shelf.
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Figure 1.11 The result of adding the Acct Type.
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Figure 1.12 Coloring by Acct Type by dragging this dimension onto the Color Mark.
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Figure 1.13 To insert a PivotTable, highlight all of the data and click PivotTable.
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Figure 1.14 The Create PivotTable dialog.
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Figure 1.15 Inserting a PivotTable into a new sheet.
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Figure 1.16 PivotTable of Branch by Amount with aggregation being done using SUM, and a drop-down arrow providing more options.
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Figure 1.17 The Value Field Settings dialog box.
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Figure 1.18 PivotChart option in the PivotTable Tools menu.
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Figure 1.19 Column chart of Amount by Branch.
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Figure 1.20 Column chart of Amount by Branch and AcctType.
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Figure 1.21 Total deposits by branch and account types for only Monday using a slicer.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 1.22 Choose a different day or set of days by editing the filter.
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Figure 1.23 Coloring by account type.
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Figure 1.24 Coloring by Branch.
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Figure 1.25 Column chart showing Amount by Branch, then Account Type.
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Figure 1.26 The terminal window.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 1.27 Click the Jupyter Lab button.
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Figure 1.28 The Jupyter Lab interface.
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Figure 1.29 Navigating folders.
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Figure 1.30 Choosing a kernel.
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Figure 1.31 Output is displayed below the code cell.
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Figure 1.32 A Markdown cell.
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Figure 1.33 Markdown cell with mathematical symbols.
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Figure 1.34 The typeset output of the code.
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Figure 1.35 The notebook file name is shown at the top of the tab.
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Figure 1.36 The Rename Notebook option.
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Figure 1.37 The file in the Bank Data folder.
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Figure 1.38 The os.getcwd() command result.
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Figure 1.39 The command to read the Bank_data.csv file.
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Figure 1.40 The Jupyter terminal window remains open.
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Figure 1.41 The Restart Kernel and Run All Cells option.
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Figure 1.42 The plot result.
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Figure 1.43 The fine-tuned plot.
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Figure 1.44 A plot organized by account type and branch.
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Figure 1.45 Only the Monday deposits.
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Figure 1.46 The data science process.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 1.47 The CRAN home page.
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Figure 1.48 Click the download for your computer/operating system type.
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Figure 1.49 The R console.
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Figure 1.50 Using the setwd() function to change the working directory.
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Figure 1.51 File output in the R console.
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Figure 1.52 The Amount variable formatted as currency in the Excel file.
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Figure 1.53 Creating a script in R using File → New Document.
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Figure 1.54 Pasting R code from the console into a new R script document.
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Figure 1.55 The R source file saved in a folder and listed below the CSV document.
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Figure 1.56 R asks if you want to save your workspace image.
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Figure 1.57 Run the script to get back to your previous workspace.
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Figure 1.58 Choose the version of RStudio you want to download.
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Figure 1.59 RStudio environment with only the console pane on the left; notice that there is no script.
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Figure 1.60 Choosing the R Script option.
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Figure 1.61 The Bank_data.R script opens in a new pane in RStudio.
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Figure 1.62 Running the highlighted code and its output in the console.
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Figure 1.63 Output from the View(Bank_data) function appears in a tab next to the R script.
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Figure 1.64 The Create Project and Create New Project dialogs in the New Project Wizard.
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Figure 1.65 New project session in RStudio named Bank Data Project.
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Figure 1.66 The working directory is set to the Bank Data Project folder.
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Figure 1.67 Import Dataset in RStudio opens a search in the Bank Data Project folder, which shows the Bank_data CSV file and the R project file.
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Figure 1.68 The data in CSV format.
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Figure 1.69 The data file is read into RStudio.
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Figure 1.70 The various RStudio panes: Console, Script, Data Environment, and Files.
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Figure 1.71 Installing the tidyverse package.
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Figure 1.72 Bar plot showing counts of branches.
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Figure 1.73 Color added by mapping the Branch variable to the fill aesthetic.
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Figure 1.74 First attempt at plotting the sum of Amount by Branch using the statistical transformation set equal to sum. The sums are incorrect!
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Figure 1.75 Actual values used rather than counts.
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Figure 1.76 Sum of Amount for each Branch and account type.
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Figure 1.77 Switching Branch and Account Type order to get both target graphics.
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Figure 1.78 Using stat_summary to show the minimum, maximum, and median values in the distribution of Amount by Branch.
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Figure 1.79 The original plot with the correct sums and dollar formatting.
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Figure 1.80 Cheat sheets!
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Figure 1.81 The mpg data that comes with the ggplot2 package.
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Figure 1.82 A scatterplot showing the relationship between city and highway mpg.
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Figure 1.83 Information on ggplot.
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Figure 2.1 The CIA World Factbook home page (2019 access).



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 2.2 Formatting comes with the paste into Excel.
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Figure 2.3 The data in the webpage format.
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Figure 2.4 Pasting datasets into one file.
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Figure 2.5 Life expectancy versus GDP per capita with population (size) and infant mortality rates (color).
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Figure 2.6 Bivariate scatterplot showing life expectancy against GDP per capita.
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Figure 2.7 Using a logarithmic scale on the x-axis.
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Figure 2.8 A choropleth map showing life expectancy by country.
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Figure 2.9 Distribution of GDP per capita values displayed in a histogram.
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Figure 2.10 A boxplot of GDP per capita: vertical and horizontal options.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 2.11 Life expectancy by wealth, using $60,000 GDP per capita as the cutoff between rich and poor countries.
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Figure 2.12 The data in Excel with blanks before cleaning.
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Figure 2.13 The cleaned data file with two columns ready for inserting a scatterplot.
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Figure 2.14 The scatterplot in Excel.
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Figure 2.15 Adding the trendline and displaying the equation and R2 value.
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Figure 2.16 Logarithmic scale added to the x-axis.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 2.17 Changing the scale of the x-axis.
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Figure 2.18 The automatic histogram using the built-in statistical charts.
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Figure 2.19 Histogram axis options include bin width and number of bins.
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Figure 2.20 Counting the number of data values in column L below the cutoffs in column R.
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Figure 2.21 Insert a column chart if you are manually creating bins and counting values for the histogram.
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Figure 2.22 The completed histogram.
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Figure 2.23 The box-and-whisker plot.
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Figure 2.24 The Wealth column using the IF function.
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Figure 2.25 Making your data a table in Excel.
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Figure 2.26 The data as a table allowing for sorting by country.
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Figure 2.27 The boxplot showing life expectancy by wealth status of countries.
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Figure 2.28 Sorting by wealth using a PivotTable.
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Figure 2.29 The choropleth or heat map showing life expectancy by country.
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Figure 2.30 Tableau Prep Builder.
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Figure 2.31 The Connections panel.
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Figure 2.32 The GDP data from the .csv file.
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Figure 2.33 Click the + in the flow pane to clean the data.
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Figure 2.34 There are 224 unique countries in the life expectancy data.
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Figure 2.35 Choose join to merge the GDP and life expectancy data.
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Figure 2.36 Checking “Show only mismatched values” to see the countries excluded from each data file in the merge.
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Figure 2.37 The result of a full join that keeps all the countries from both datasets.
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Figure 2.38 Null values for the GDP data.
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Figure 2.39 Creating new calculated field named Country-Join using IFNULL([Country],[Country-1]).
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Figure 2.40 Clicking the Changes tab displays the computation.
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Figure 2.41 The changes made to the data.
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Figure 2.42 Repeat the process and add the Inf_mort data.
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Figure 2.43 Adding the population data.
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Figure 2.44 The output step to generate the joined data file.
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Figure 2.45 The Connect to data button.
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Figure 2.46 The Countries_joined.csv data file in Tableau.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 2.47 Tableau scatterplots default to summing each variable and plotting a single point.
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Figure 2.48 The disaggregated points.
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Figure 2.49 The Edit Colors dialog box.
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Figure 2.50 Sizing the dots by population.
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Figure 2.51 The final scatterplot of life expectancy versus GDP per capita.
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Figure 2.52 Making a map by dragging the Country field to the Detail mark.
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Figure 2.53 The choropleth or heat map showing life expectancy by country.
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Figure 2.54 Clicking the histogram icon in the Show me field.
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Figure 2.55 Automatic histogram and bin creation.
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Figure 2.56 Entering the IF statement in Excel.
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Figure 2.57 The drop-down arrow next to the Search box in the data pane.
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Figure 2.58 The code editor for creating a calculated field.
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Figure 2.59 The Wealth field calculated with the IF function in Tableau.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 2.60 The boxplot of life expectancy by wealth with the data disaggregated.
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Figure 2.61 The finished boxplot.
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Figure 2.62 The files in the Files list.
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Figure 2.63 Inf_mort.csv to the right of GDP.csv.
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Figure 2.64 Field for both datasets.
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Figure 2.65 All of the other datasets connect to GDP.csv.
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Figure 2.66 The fields that match Life exp.
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Figure 2.67 The Aggregate Measures option in the Analysis menu is checked and cannot be modified.
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Figure 2.68 The scatterplot.
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Figure 2.69 The Country fields appear as rows.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 2.70 Null values appear when adding the Inf mort field to the table.
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Figure 2.71 The formula for calculating a new field named NULLS.
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Figure 2.72 Filtering the NULLS field.
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Figure 2.73 Choose Add to Context.
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Figure 2.74 The mismatches between the four data files using the NULLS field.
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Figure 2.75 A basic scatterplot of life expectancy by GDP per capita.
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Figure 2.76 Adding in infant mortality.
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Figure 2.77 Customizing the color scale.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 2.78 Adding the population data.
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Figure 2.79 Changing the graph title and axis titles.
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Figure 2.80 Using the choropleth function.
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Figure 2.81 The box command creates a boxplot.
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Figure 2.82 Not what we expected when trying to color by the Inf mort field.
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Figure 2.83 Histograms showing various country measures.
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Figure 2.84 A single histogram for GDP per capita created using Plotly Express.
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Figure 2.85 Viewing the gdp data.frame in RStudio.
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Figure 2.86 The merged countries data.frame.
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Figure 2.87 The histograms.
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Figure 2.88 The help results for the par function.
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Figure 2.89 The decile values.
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Figure 2.90 Base R scatterplot with lines for the means and the regression line.
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Figure 2.91 Another version of the scatterplot using qplot.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 2.92 Scatterplot with correctly sized bubbles: The area (not radius) is proportional to the population.
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Figure 2.93 The side-by-side boxplots.
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Figure 2.94 The boundaries of each country.
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Figure 2.95 The corrected map.
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Figure 2.96 The new column in the countries data.frame named region.
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Figure 2.97 Merging to keep all the regions from world_map.
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Figure 2.98 The blank space in the square brackets indicates we want all the columns of choro_df.
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Figure 2.99 Our map from the quick plot function.
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Figure 2.100 The resized map.
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Figure 2.101 Heat map showing infant mortality by country.
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Figure 2.102 The yellow-to-red color scheme for infant mortality is too yellow.
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Figure 2.103 Filling by infant mortality rank.
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Figure 2.104 Completed choropleth map by infant mortality rank with borders.
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Figure 3.1 Side-by-side maps of Democratic vote share.
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Figure 3.2 County change in the Democratic vote share.
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Figure 3.3 Bubble chart showing the change in Democratic vote share sized by county population.
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Figure 3.4 Packed circle chart showing the change in Democratic vote share sized by county population.
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Figure 3.5 Scatterplot showing the change in Democratic vote share sized by county population.
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Figure 3.6 Text Import Wizard.
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Figure 3.7 Saving a copy of the .csv file as an Excel .xlsx file.
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Figure 3.8 Creating a pivot table.
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Figure 3.9 Editing the pivot table by county.
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Figure 3.10 Changing the aggregation method.
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Figure 3.11 Summarize by Min.
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Figure 3.12 Modified pivot table.
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Figure 3.13 Pasting the pivot table values using Paste Values.
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Figure 3.14 The new data file aggregated by county with population size and number of votes for each party’s presidential candidate in 2012 and 
2016.
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Figure 3.15 New column headers using Wrap Text.
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Figure 3.16 Calculating total major party votes.
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Figure 3.17 Filling the formula down the column.
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Figure 3.18 Adding remaining formulas.
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Figure 3.19 Completed data file with new calculations.
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Figure 3.20 Pasting “ County, Wisconsin” onto county names.
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Figure 3.21 Column converted to Geography type after pasting these names as values.
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Figure 3.22 Map shaded by county.
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Figure 3.23 Creating a bubble chart.
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Figure 3.24 Assigning columns to bubble attributes.
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Figure 3.25 Sizing by area.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 3.26 Initial auxiliary bubble chart.
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Figure 3.27 Assigning columns to bubble attributes in the auxiliary chart.
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Figure 3.28 Formatting the trendline.
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Figure 3.29 Hiding points.
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Figure 3.30 Final bubble chart.
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Figure 3.31 Connecting to a spatial file in Tableau.
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Figure 3.32 Choosing the .shp file.
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Figure 3.33 Finding the field definition key.
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Figure 3.34 Creating a calculated field.
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Figure 3.35 Total major party votes calculation.
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Figure 3.36 Calculating the proportion of votes that went to the Democratic candidate.
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Figure 3.37 Finding the field with spatial information.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 3.38 Coloring by the proportion of Democratic votes.
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Figure 3.39 Disaggregating the data to the row level.
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Figure 3.40 Initial map of Democratic vote share shaded by ward.
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Figure 3.41 Choosing color scale options.
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Figure 3.42 Democratic vote share shaded by ward.
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Figure 3.43 Duplicating a sheet.
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Figure 3.44 Creating a new dashboard.
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Figure 3.45 Showing a dashboard title.
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Figure 3.46 Side-by-side maps comparing the 2012 and 2016 Democratic election results.
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Figure 3.47 Changing the number format.
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Figure 3.48 New worksheet icon.
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Figure 3.49 Level-of-detail calculation for the Democratic vote share by county.
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Figure 3.50 Calculating the change in the Democratic vote share from 2012 to 2016.
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Figure 3.51 Choosing a meaningful color scale.
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Figure 3.52 Map shaded by the county change in Democratic vote share.
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Figure 3.53 Bubble chart of the total change in Democratic vote share by county.
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Figure 3.54 Geographic bubble chart.
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Figure 3.55 Initial scatterplot for the Democratic county vote shares in 2012 and 2016, colored by change and sized by population.
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Figure 3.56 Editing an axis range.
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Figure 3.57 Creating a dual-axis graphic.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 3.58 Synchronizing the vertical axes.
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Figure 3.59 Hiding auxiliary bubbles.
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Figure 3.60 Adding a trendline.
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Figure 3.61 Hover effect to remove.
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Figure 3.62 Removing hover information.
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Figure 3.63 Changing mark type.
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Figure 3.64 Completed scatterplot.
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Figure 3.65 XML code to create a custom color scale in Tableau.
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Figure 3.66 Side-by-side maps.
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Figure 3.67 Initial matplotlib choropleth map of the Democratic vote share in 2012.
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Figure 3.68 A better color scale of the Democratic vote share.
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Figure 3.69 Showing missing values in yellow.
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Figure 3.70 Generating side-by-side maps.
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Figure 3.71 Side-by-side maps with a shared color legend.
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Figure 3.72 Choropleth shaded by county change.
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Figure 3.73 Cartogram showing the total change in Democratic vote share by county.
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Figure 3.74 Geographic bubble chart.
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Figure 3.75 Geographic bubble chart with improved background map.
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Figure 3.76 Scatterplot by county.
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Figure 3.77 Scatterplot by ward.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 3.78 The state sf data.frame.
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Figure 3.79 Using plot(state), R generates a map for each variable!
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Figure 3.80 Using ggplot and geom_sf we are able to make a map showing all the wards and colored by county.
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Figure 3.81 Wisconsin elections dataset after selecting and mutating.
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Figure 3.82 Exporting the map as an image file.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 3.83 Maps showing political leanings in 2012 and 2016 by ward.
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Figure 3.84 Map with NA values.
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Figure 3.85 Calculating the change in the proportion of Democratic votes by county.
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Figure 3.86 Map shaded by change in the Democratic vote share from 2012 to 2016.
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Figure 3.87 Data with centroid column added.
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Figure 3.88 Latitude and longitude columns.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 3.89 Map with bubbles showing county population size.
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Figure 3.90 R scatterplot showing the proportion of Democratic votes by county in 2012 and 2016.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 4.1 COVID-19 death rates by vaccination status.
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Figure 4.2 COVID-19 death rates by vaccination status and age group.
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Figure 4.3 Relative risk of dying for unvaccinated people from COVID-19.
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Figure 4.4 COVID-19 data showing three categorical or qualitative variables.
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Figure 4.5 PivotTable counting outcomes by vaccine_status.
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Figure 4.6 Formatting PivotTable counts of outcomes by vaccine_status as percentages of the column total.
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Figure 4.7 Creating the first target graphic of death rates by vaccination status.
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Figure 4.8 Formatting PivotTable counts of outcomes by age and vaccine_status as percentages of the parent row total.
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Figure 4.9 Creating the second target graphic showing the death rates by vaccination status for each age group.
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Figure 4.10 Creating the third target graphic showing the relative risk for unvaccinated people by age group.
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Figure 4.11 Death rate formula.
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Figure 4.12 Initial bar chart.
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Figure 4.13 Formatting the vertical axis.
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Figure 4.14 Formatting the bar labels.
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Figure 4.15 Specifying the number format.
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Figure 4.16 Bar chart by vaccine status.
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Figure 4.17 Bar chart by age group and vaccine status.
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Figure 4.18 Risk If Vaccinated calculation.
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Figure 4.19 Relative risk calculation.
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Figure 4.20 Relative risk bar chart.
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Figure 4.21 Adding a reference line.
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Figure 4.22 Reference line formatting.
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Figure 4.23 Adding text annotations with arrows.
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Figure 4.24 Final relative risk bar chart.
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Figure 4.25 COVID-19 division diagram.
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Figure 4.26 Absolute risk by age and vaccine status.
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Figure 4.27 Absolute risk by age and vaccine status—long version.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 4.28 Relative risk.
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Figure 4.29 COVID-19 death rate by vaccine status.
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Figure 4.30 Creating a new project in RStudio.
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Figure 4.31 RStudio environment.
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Figure 4.32 RStudio project folder with files.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 4.33 RStudio environment with the script started, code run in the console, files in the project folder, and the first data object created.
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Figure 4.34 COVID-19 data.
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Figure 4.35 Results of the unique function.
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Figure 4.36 RStudio data environment with three data objects.
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Figure 4.37 First target graphic without labels.
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Figure 4.38 Completed first target graphic using the barplot function with labels created using the text function.
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Figure 4.39 ggplot.
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Figure 4.40 Completed first target graphic using the ggplot function with labels using the geom_text function.
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Figure 4.41 PivotTable from Excel with appropriate death and survival rates by age and vaccination status.
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Figure 4.42 Completed second target graphic.
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Figure 4.43 Third target graphic without text boxes.
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Figure 4.44 Completed third target graphic with text boxes and horizontal line.
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Figure 4.45 COVID-19 data division diagram.
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Figure 5.1 Nightingale’s Rose. (Credit: Album / British Library / Alamy stock photo)



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 5.2 Nightingale’s data.
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Figure 5.3 Exporting the Nightingale data.frame as a .csv file using the write.csv function.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 5.4 Florence Nightingale data description using the help option in R.
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Figure 5.5 Verifying the death rates with a formula in Excel.
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Figure 5.6 Nightingale’s Rose after sanitation measures created using Python.
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Figure 5.7 Stacked column chart version of Nightingale’s Rose created using Excel.
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Figure 5.8 Area chart version of Nightingale’s Rose created using Excel.
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Figure 5.9 Concatenating (combining) the Month and Year columns in Excel.
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Figure 5.10 Cock’s comb. (Credit: Potapov Alexander / Shutterstock)
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Figure 5.11 Stacked column chart version of Nightingale’s Rose created using Excel.
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Figure 5.12 Radar chart version of Nightingale’s Rose created using Excel.
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Figure 5.13 The Chart Design menu with Change Chart Type option in Excel.
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Figure 5.14 Area chart version of Nightingale’s Rose created using Excel.
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Figure 5.15 Area chart version of Nightingale’s Rose with wounds in front and transparency added using Excel.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 15.16 Format Data Series dialog in Excel.
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Figure 5.17 Radar chart version of Nightingale’s Rose created using Excel.
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Figure 5.18 Nightingale’s Rose Diagram has data set equal to area, not radius. (Credit: Album / British Library / Alamy stock photo)
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Figure 5.19 Formatting options for radar charts in Excel.
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Figure 5.20 Computing the radius of a circular wedge with the area set equal to the death rate.
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Figure 5.21 Rearranging the data so the dates align properly in the radar chart.
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Figure 5.22 Radar chart version of Nightingale’s Rose before sanitation created using Excel.
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Figure 5.23 Radar chart version of Nightingale’s Rose after sanitation created using Excel.
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Figure 5.24 Radar chart version of Nightingale’s Rose with circular wedges created using Excel.
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Figure 5.25 Double radar chart version of Nightingale’s Rose created using Excel.
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Figure 5.26 Hiding data variables in Tableau.
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Figure 5.27 Pivoting in Tableau.
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Figure 5.28 The data after pivoting.
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Figure 5.29 Using a split to clean up the pivot field names.
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Figure 5.30 Pivoted and cleaned data.
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Figure 5.31 Tableau showing month as a dimension and year as a measure.
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Figure 5.32 Converting to the Date data type.
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Figure 5.33 A calculation to distinguish between the “Before” and “After” time frames.
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Figure 5.34 A simple, aggregate bar chart.
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Figure 5.35 Changing the order of the horizontal axis entries.
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Figure 5.36 Bar chart using average to aggregate the data.
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Figure 5.37 Changing how the Month field is displayed.
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Figure 5.38 Switching to presentation mode and rotating the data labels.
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Figure 5.39 Bar graph comparing the before-sanitation to after-sanitation death rates by month.
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Figure 5.40 Bar chart organized by month, then cause of death.
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Figure 5.41 A quick stacked area chart.
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Figure 5.42 Choosing display date options for the Date field.
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Figure 5.43 A stacked area chart.
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Figure 5.44 Adding a divider.
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Figure 5.45 The final stacked area chart with annotations and a reference line.
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Figure 5.46 Polar rectangles.
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Figure 5.47 A sector.
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Figure 5.48 Before sanitation measures, area from center version.
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Figure 5.49 After sanitation measures, area from center version.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 5.50 Before sanitation measures, stacked version.
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Figure 5.51 Before sanitation measures, radius from center version.
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Figure 5.52 Before and after sanitation measures, stacked version.
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Figure 5.53 Plotly Express: before sanitation measures, area from center version.
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Figure 5.54 First bar chart with patterns.
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Figure 5.55 Faceted bar chart.
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Figure 5.56 Bar chart faceted by cause of death.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 5.57 Stacked histogram.
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Figure 5.58 Stacked area chart.
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Figure 5.59 A stacked area chart with a dividing line.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 5.60 A bar chart showing aggregate data.
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Figure 5.61 Florence Nightingale’s data from the HistData R package.
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Figure 5.62 Subset of Nightingale data.frame choosing columns 1, 8, 9, and 10.
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Figure 5.63 Melt the data by Date to create tidy data for R.
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Figure 5.64 Renaming variables and removing “.rate”.
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Figure 5.65 The help page on Nightingale describes each variable, including Date.
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Figure 5.66 The Night data.frame with new variables Regime and Month.
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Figure 5.67 Stacked column chart version of Nightingale’s Rose before sanitation created using R.
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Figure 5.68 Stacked polar chart version of Nightingale’s Rose before sanitation created using R.
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Figure 5.69 Stacked column chart version of Nightingale’s Rose created using facet_grid.
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Figure 5.70 R version of Nightingale’s Rose created using facet_grid.
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Figure 5.71 The Nightingale data as a two-way table.
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Figure 5.72 The Nightingale data as tidy data in R after being melted.
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Figure 5.73 Tableau calculation to distinguish time frames.
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Figure 6.1 College Scorecard webpage interface for downloading the data.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 6.2 College Scorecard most recent cohorts by institution data.
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Figure 6.3 College Scorecard data dictionary.
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Figure 6.4 A scatterplot showing verbal versus math SAT scores.
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Figure 6.5 A scatterplot showing total cost (sticker price) versus admission rate with Maine schools highlighted in a different color.
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Figure 6.6 New Excel file containing the five variables of interest.
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Figure 6.7 Underwhelming scatterplot in Excel due to missing (NA) values.
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Figure 6.8 Making your data a table in Excel and filtering out the NA values.
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Figure 6.9 Scatterplot of verbal versus math SAT 25th percentiles by institution.
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Figure 6.10 Sorting the math scores in ascending order to see the minimum values.
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Figure 6.11 Five-number summary of verbal versus math SAT 25th percentiles by institution.
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Figure 6.12 A table showing admission rates and costs.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 6.13 Sorting by total cost to remove NAs and see the maximum values.
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Figure 6.14 Sorting by SATMT25 to remove NAs and see the maximum values after adding the state abbreviation column.
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Figure 6.15 Scatterplot of total cost versus admissions rate.
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Figure 6.16 Finished scatterplot with formatting choices and Maine schools highlighted.
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Figure 6.17 The Select Data menu option to add a new data series for just the Maine schools.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 6.18 Converting a table from a measure to a dimension.
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Figure 6.19 Converting from a numeric data type to a string data type.
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Figure 6.20 Incorrect SAT scores scatterplot.
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Figure 6.21 Scatterplot comparing math and verbal SAT scores.
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Figure 6.22 SAT scores scatterplot with trendline.
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Figure 6.23 Filtering the scatterplot by institution name for “University.”
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Figure 6.24 A basic graphic comparing sticker price to admission rate.
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Figure 6.24 A basic graphic comparing sticker price to admission rate.
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Figure 6.26 A quick graphic highlighting Indiana schools.
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Figure 6.27 Formulas used to independently control formatting that distinguishes Indiana schools from non-Indiana schools.
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Figure 6.28 Creating a two-layer plot using the dual-axis option.
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Figure 6.29 Annotating a point.
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Figure 6.30 Sticker price versus acceptance rate scatterplot with Colorado College highlighted.
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Figure 6.31 Scatterplot highlighting the most expensive (by sticker price) school in the dataset.
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Figure 6.32 Filtering out schools without a cost value.
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Figure 6.33 Sorting by sticker price.
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Figure 6.34 Table sorted by sticker price with a column label added.
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Figure 6.35 Using the search bar to find the sticker price for an individual school.
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Figure 6.36 Table showing the sticker price for an individual school.
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Figure 6.37 Quick Pandas plot.
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Figure 6.38 Plotly scatterplot.
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Figure 6.39 Scatterplot with trendline.
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Figure 6.40 Black trendline.
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Figure 6.41 Dashed trendline.
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Figure 6.42 Acceptance rate versus cost.
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Figure 6.43 Acceptance rate by costs.
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Figure 6.44 Acceptance rate versus cost—Indiana.
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Figure 6.45 Acceptance rate versus cost, labeled in Plotly Express.
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Figure 6.46 Graph Objects scatterplot.
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Figure 6.47 Viewing the College Scorecard data.frame in R.
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Figure 6.48 The data dictionary for the College Scorecard data.
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Figure 6.49 Scatterplot of verbal versus math 25th percentiles by institution using the base R plot function.
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Figure 6.50 Scatterplot of verbal versus math 25th percentiles by institution with median and y = x lines.
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Figure 6.51 Scatterplot of verbal versus math 25th percentiles by institution, created with a smoother using ggplot in R.
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Figure 6.52 Scatterplot of verbal versus math 25th percentiles by institution with linear model, created using ggplot in R.
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Figure 6.53 The data.frame of universities using the grep function to identify this subset.
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Figure 6.54 Scatterplot of total cost versus admissions rate by institution, created using the base R plot function.
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Figure 6.55 Scatterplot of total cost versus admissions rate by institution, created using the base R plot function with formatting and Maine schools 
highlighted.
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Figure 6.56 Scatterplot of total cost versus admissions rate by institution, created using the base R plot function with Maine schools highlighted.
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Figure 6.57 Scatterplot of total cost versus admissions rate by institution, created using the ggplot function with Maine schools highlighted.
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Figure 6.58 Scatterplot of total cost versus admissions rate by institution, created using the ggplot function with Maine schools highlighted and the 
ggrepel package for the labels.
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Figure 7.1 National Institute on Drug Abuse webpage.
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Figure 7.2 National Institute on Drug Abuse webpage interface for downloading the data.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 7.3 National Institute on Drug Abuse overdose death data.
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Figure 7.4 Total U.S. overdose deaths by sex, 1999–2023, from the NIDA website.
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Figure 7.5 U.S. overdose deaths by drug category, 1999–2023, from the NIDA website.
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Figure 7.6 Total U.S. overdose death rates, 1999–2022, with annual percent change.
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Figure 7.7 Change (as a multiple) in U.S. overdose death rates, 2015–2022, by demographic group.
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Figure 7.8 U.S. overdose death rates, 2022, by demographic group and sex.
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Figure 7.9 Total U.S. overdose deaths by sex, 1999–2023, from the NIDA website.
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Figure 7.10 Total U.S. overdose deaths by sex, 1999–2022, after copying and transposing the data.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 7.11 The All Charts menu with Combo chart option selected.
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Figure 7.12 Total U.S. overdose deaths by sex, 1999–2022, in Excel.
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Figure 7.13 U.S. overdose deaths by drug category, 1999–2023, from the NIDA website.
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Figure 7.14 U.S. overdose deaths by drug category, 1999–2022, in Excel.
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Figure 7.15 Format Axis options for angling axis labels.
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Figure 7.16 Overdose death rates per 100,000 and annual percent change.
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Figure 7.17 Total U.S. overdose death rates, 1999–2022, with annual percent change.
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Figure 7.18 Change (as a multiple) in U.S. overdose death rates, 2015–2022, by demographic group.
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Figure 7.19 U.S. overdose death rates, 2022, by demographic group and sex.
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Figure 7.20 Overdose death data in its original form (as provided by NIDA).
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Figure 7.21 Overdose death data reorganized in Excel for use in Tableau.
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Figure 7.22 Overdose rate data reorganized in Excel for use in Tableau (partial view).
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Figure 7.23 Connecting to a second data source.
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Figure 7.24 Selecting a data source in a sheet.
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Figure 7.25 Pivoted overdose death data.
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Figure 7.26 Hiding values from the color legend.
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Figure 7.27 Synchronizing dual axes.
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Figure 7.28 Creating a duplicate of a dimension using a calculated field.
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Figure 7.29 Incorrect combined chart.
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Figure 7.30 Worksheet designed to function as a color legend.
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Figure 7.31 Using a sheet as a filter.
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Figure 7.32 Combined bar/line chart showing overdose deaths by gender.
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Figure 7.33 Combined bar/line chart showing overdose deaths by gender—annotated version.
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Figure 7.34 Overdose deaths for selected drugs.
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Figure 7.35 Dual-axis chart showing total overdose deaths and percent change from year to year.
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Figure 7.36 Table calculation for percent change.
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Figure 7.37 Table calculation menu options.
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Figure 7.38 Filtering null columns.
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Figure 7.39 Bar chart showing the fold change in overdose death rates by race between 2015 and 2022.
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Figure 7.40 Overdose death rates by race and gender.
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Figure 7.41 Bar/line chart of overdoses by gender, created in Plotly Express.
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Figure 7.42 Bar/line chart of overdoses by gender, created using Graph Objects.
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Figure 7.43 Line chart of overdoses on selected drugs over time.
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Figure 7.44 Overdose rate and annual percentage change.
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Figure 7.45 Overdoses by race.
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Figure 7.46 Overdoses by race (monochrome).
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Figure 7.47 Overdose rates faceted by race and gender.
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Figure 7.48 Overdose rates organized by race and gender.
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Figure 7.49 Overdose rates organized first by gender, then by race.
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Figure 7.50 Overdose rates multi-indexed with column dividers.
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Figure 7.51 Total U.S. overdose deaths by sex, 1999–2022, in R.
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Figure 7.52 Total U.S. overdose deaths, 1999–2022, created using ggplot in R.
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Figure 7.53 Total U.S. overdose deaths, 1999–2022, with lines for sex but no legend, created using ggplot in R.
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Figure 7.54 Total U.S. overdose deaths, 1999–2022, with lines for sex and a legend, created using ggplot and the scales package in R.
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Figure 7.55 Total U.S. overdose deaths, 1999–2022, using the base bar plot in R.
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Figure 7.56 Total U.S. overdose deaths, 1999–2022, with custom axis labels using the base bar plot in R.
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Figure 7.57 Total U.S. overdose deaths by sex, 1999–2022, using the base bar plot in R.
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Figure 7.58 Total U.S. overdose deaths by drug type, 1999–2022, in R.
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Figure 7.59 Total U.S. overdose deaths by drug type, 1999–2022, as tidy data in R.
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Figure 7.60 Total U.S. overdose deaths by drug type, 1999–2022, created using tidy data and ggplot in R.
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Figure 7.61 Total U.S. overdose deaths by drug type, 1999–2022, with formatting choices in R.
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Figure 7.62 Total U.S. overdose death rates, 1999–2022, with annual percent change.
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Figure 7.63 Change (as a multiple) in U.S. overdose death rates, 2015–2022, by demographic group.
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Figure 7.64 Change (as a multiple) in U.S. overdose death rates, 2015–2022, with spacing.
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Figure 7.65 U.S. overdose death rates, 2022, by demographic group, with spacing issues.
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Figure 7.66 U.S. overdose death rates, 2022, by demographic group, with spacing issues.
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Figure 7.67 U.S. overdose death rates, 2022, by demographic group, with spacing issues resolved.
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Figure 7.68 U.S. overdose death rates, 2022, by demographic group.
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Figure 8.1 Comparing the change in the S&P 500 Index over the first Trump presidency and the Biden presidency.
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Figure 8.2 S&P 500 Index historical data.
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Figure 8.3 S&P 500 Index historical data with columns for each president, their term start date, and the number of months into each term.
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Figure 8.4 S&P 500 Index historical data as a PivotTable.
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Figure 8.5 S&P 500 Index historical data as a PivotTable with start values set to 100 and other values scaled proportionally.
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Figure 8.6 Comparing the change in the S&P 500 Index over the first Trump presidency and the Biden presidency.
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Figure 8.7 Formatting the horizontal axis to cross at 100 requires formatting the vertical axis.
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Figure 8.8 A CASE statement.
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Figure 8.9 Using the DATEDIFF command.
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Figure 8.10 A quick version created using a table calculation.
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Figure 8.11 Table calculation menu options.
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Figure 8.12 Index calculation.
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Figure 8.13 The final, indexed version of the target graphic.
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Figure 8.14 S&P 500 Index performance for the first Trump presidency and the Biden presidency.
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Figure 8.15 S&P 500 Index historical data.
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Figure 8.16 S&P 500 Index historical data after wrangling it a bit.
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Figure 8.17 S&P 500 Index historical data after adding in President and Start variables.
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Figure 8.18 S&P 500 Index historical data after adding in the Months variable.
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Figure 8.19 Average opening prices of S&P 500 Index historical data after grouping by month and president.
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Figure 8.20 Index of average opening prices of S&P 500 Index historical data.
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Figure 8.21 The finished graphic showing the change in the S&P 500 Index over each president’s term.



From Data Analytics Toolkit by Eric Gaze and McKenzie Lamb (ISBN 978-0-13-539786-2). Copyright © 2027 Pearson Education, Inc. All rights reserved.

Figure 8.22 The data in wide form.
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Figure 8.23 The data in long form.
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