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Preface


Whether you work in a corporation or a government agency, if you are a student or an instructor – you probably use Microsoft Excel. Your job or classes could involve analyzing, summarizing data, and reporting your results. This book, Excel 100+ PivotTables, Charts & Reports, will help you transform and enrich your data into better reports and charts to enable you to make superior intelligent decisions.

The purpose of this book is to provide guidance and a helping hand in extracting insights from Excel sheets, running various analytical excel tools, creating beautiful Charts, and presenting the results to your team, employer, and clients in the form of a unique report. It will thoroughly cover PivotTables and Dashboards. Additionally, the book provides you with a set of Analytic Techniques for Intelligent Decision Making.

The book has three parts:

Part one, Chapters 1-4, covers Excel Charts comprehensively. When you complete this part, you will possess the knowledge and hands-on tools to create Excel charts to present data in a meaningful fashion. These chapters instruct you on preparing data for the charts, working around the axis, and personalizing the charts, among other things. You will be able to create all the Excel charts, modify them and express the chart in the best way to characterize you or your company.

The second part, Chapters 5-13, is about PivotTables and PivotCharts. Once you become proficient with these two topics, you will be able to demonstrate how several passing datasets via a single PivotTable, constructing charts based on PivotTables, and other techniques will help you learn how to manage your Excel sheet for advanced analysis. This part guides you through creating Dashboards and reports, using convincing charts, maps, graphs, and pivot tables into a meaningful storytelling report.

The last part of the book, Chapters 14-15, is about decision-making tools. The Data Analysis ToolPak of Excel is a statistical Excel Add-in which will quickly and easily analyze data - without using any Excel functions. The second tool, the What-if-analysis, is a set of decision-making tools. These tools enable the user to investigate the impact of input changes on outputs resulting in intelligent decisions.

Part I

Chapter 1 is about charts, the graphic presentation of numerical data visualization. Using a chart to represent data through visual representation frequently leads to a better understanding of the data and the information you want to convey to your audience. This chapter will familiarize the reader with most of the Excel charts' galleries. It introduces the charts used in Excel in industry, government, and research. The idea is for the reader to understand where, when, and how to use these Excel charts. Using your creativity and the know-how of the chart you will design is also an art.

Chapter 2 introduces Chart Terminology, Elements, and Styles. These concepts are used to modify charts after they were created or when you want to change the chart to meet your needs or audience expectations. You will be able to work, add, subtract, and position each Element using this Elements menu. You will also understand how the data feeds your chart should be structured. This familiarity is essential for creating an appropriate chart. When you complete this chapter - you will be comfortable creating and manipulating any of the Excel charts.

Chapter 3 enables you to take any chart and make it appear as "your" chart – the chart you are proud to present. This chapter demonstrates how to modify the charts in a variety of ways. You can swap the Rows with the Columns. You can delete or add data to existing charts. The chapter will cover different filtering, layouts, and formatting techniques. You will learn to add specific features to a chart, such as logos or pictures or presenting your company's identity. Once you create a chart that you would like to use again – you will be able to save the chart - as a Template for future use.

Chapter 4 covers unconventional charts and advanced charting techniques topics. The chapter commences with techniques used to animate charts. It continues with creating combination charts. Consequent parts describe alternatives to Excel charts, namely, Sparklines, Text charts, and Conditional Formatting charts. The last section is about constructing a curve and mathematical function that best fits the series of data points on a chart. The chapter will be using the Excel charts “Trendlines.” Examples include supply and demand curve functions and other business data sets. In addition to the mathematical function, the chart will show how to calculate the “Coefficient of Determination,” – which expresses the correlation between Trendline and data.

Part II

Chapter 5 an introduction to PivotTables. A PivotTable is a potent tool that you can use to "slice and dice" data. A PivotTable groups and calculates values and other non-numerical elements across rows, columns, and/or sheets. The grouped table, or the so-called PivotTable - draws the data from databases, spreadsheets, and other business intelligence programs. The table summarizes the data with one or more categories, displaying statistics such as sums, averages, counts, and more.

Chapter 6 describes the rules the PivotTables data sources need to follow for the PivotTable to work. It explains in detail how all the source data columns must have unique headers; the data source cannot have any totals, averages, subtotals, etc., as a part of the data. It also points out that using blank cells may result in calculation errors. Following all the rules of the chapter, you can create a great PivotTable successfully.

Chapter 7 is your hands-on manual for inserting, creating, customizing, and formatting PivotTables. The chapter explains the different table components and demonstrates how to drag the data fields to the four areas of the PivotTable. It also explained how to structure and modify the table to meet your requirements. Next, the chapter focuses on calculating the table's values. It describes using the built-in PivotTable functions, such as Sum, Average, Count, and more. The chapter shows the different ways to Refresh and update the PivotTable when the original database has changed. The final part of this chapter is about formatting. It examines the Layouts, Customizations, Styles, and color schemes of the PivotTable.

Chapter 8 proceeds with advanced PivotTable topics. It describes how to filter information contained in the tables - using both the fields in the Filter area and the filtering features of the lots listed in the Rows and Columns areas. The chapter continues by explaining how to group data, as well as grouping Row and Column elements. These grouping capabilities are instrumental in further analyzing the data to obtain a better picture of it - when the table is too large. The last part explains the different ways of sorting the PivotTable.

Chapter 9 explains how to perform calculations not part of the PivotTable standard calculations list. If the standard PivotTable calculation functions cannot do what you need or expect, you can create your formulas with Calculated Fields and Calculated Items. The PivotTable can include the supplementary Calculated Fields you create. In this chapter, we will explore the process of adding Calculated Items and Fields to PivotTables.

Chapter 10 covers PivotCharts. A PivotChart is like any chart created in Excel; the only difference is that these charts are made directly from the data. As in the original PivotTables, PivotCharts are dynamic, so you can change a PivotChart by updating the values in a PivotTable. This chapter explains all the techniques and features associated with PivotCharts.

Chapter 11 covers PivotTables-specific Filters, namely Slicers and Timelines. Slicers and Timelines are powerful and VISIBLE filtering tools for PivotTables. Slicers provide activation buttons that enable us to filter PivotTables. The Timeline is a kind of a Ruler created to display the sequence of date data in the PivotTable. This chapter aims to explain how to make Excel Slicers and Timelines and harness them for practical use. After completing this chapter, you can brilliantly utilize these tools to filter PivotTable data.

Chapter 12 is about Dashboards. The chapter demonstrates how to create several PivotTables and PivotCharts along with Slicers and Timelines to create Dashboard. You can produce several PivotTables and charts on separate sheets. Next, you will add them all to a single sheet combining them into a Dashboard. You will learn how to add, arrange and link Slicers and Timelines on the Dashboard to enable meaningful information formatting and manipulation of the data. You will learn the effect of using the Dashboard to demonstrate your data to your audience visually and dynamically.

Chapter 13 includes some real-life case studies and projects I was involved with over the years of using Excel, which were implemented. It reviews many of the techniques applied in this book so far on the topics of charts, PivotTables and PivotCharts. The objective of this chapter is to allow the readers to approach and solve their challenges and application needs– using what we have already covered. The chapter takes a few of this book's charts and PivotTables ideas and "dresses" them by applying them to cases. The chapter uses the Bar Chart to create a project management Gantt Chart. It shows how to add tiers on the X-Axis to create a multi-tier chart and utilize the PivotTable, PivotCharts, and Slicers to analyze an extensive database. The last part of the chapter demonstrates how to generate creative charts in a thermometer "style" and how to add images to chart labels.

Part III

Chapter 14 is about using the Excel Data Analysis ToolPak, an add-in that allows Excel users to solve statistical analysis problems WITHOUT the need for a solid statistical background. This tool solves finance, statistics, engineering, and more issues. The chapter will describe using three (3) features/tools. The first one is the "Descriptive Statistics" feature, which allows you to analyze data and get all "conventional" statistical summaries (sum, average, high, low, median, standard deviations, and a few more) with just a few clicks. The second feature is the "Histogram" tool that creates a frequency distribution and a frequency chart. The last tool described is the "Correlation," which generates all the various correlation coefficients between all the variables on a sheet.

Chapter 15 is about the What-if Analysis - a set of decision-making tools. These tools enable the user to investigate the impact of input changes on correlated outputs. This allows the decision-maker to make wiser choices for an optimal outcome. The two topics covered are the Goal Seek and the Data Table - Sensitivity Analysis. You will learn how to use these features for any of your models (budgets, forecasts, or other disciplines) – to understand the impact of changes on these models. These tools empower the users to evaluate and examine their decision models – potentially reaching better decisions. The chapter covers the Goal Seek and the Sensitivity Analysis tools.
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CHAPTER 1

Selecting Various Charts and Graphs


Introduction

A chart is a graphic presentation of numerical data visualization. Using a chart to represent data through visual representation frequently leads to a better understanding of the data and the information you want to convey to your audience. Excel has over 20 different chart categories. Almost every category has a few subcategories that belong to it. This chapter will review what the chart categories are and what they are used for. It will discuss the most frequently used charts, emphasizing creating the right chart for the right application.

This chapter will point out why specific charts are better than others. You will find that similar charts with different presentations could be better for your specific data and needs. You may find other charts in Excel; however, we focus on charts that are most frequently used in the industry.

Structure

The following chart categories and several subcategories are covered as follows:


	Column chart

	Line chart

	Pie chart

	Bar chart

	Area chart

	XY (Scatter) chart

	Bubble chart

	Waterfall chart

	Map chart

	Surface chart

	Combo chart

	Funnel chart



Objectives

This chapter aims to familiarize you with most of the Excel charts’ galleries. The following figures contain the most frequent charts used in Excel that you should familiarize yourself with. Please take a look at the following screenshot:


[image: ]

Figure 1.1: Most frequently used Excel charts

Column chart

Column charts are typically used to display data changing over time or to illustrate the elements’ comparisons. Text elements are displayed along the horizontal axis. The chart displays the vertical bars going across the chart horizontally.

Figure 1.2 displays single series and multiple series column charts examples.


[image: ]

Figure 1.2: Single series and multiple series column charts

You will find under the Column Charts category a couple of subcategories.

Stacked column charts

The stacked column charts can be used to compare categories as part of a whole. It is used for comparing sets or changes over time or changes across categories.

This example compares two sets of data using the chart. The data was sorted in descending order of the total population. In a few examples in this book, you will find that it is a good idea to sort chart data in descending order to better understand the data. Please refer to the following Figure 1.3:


[image: ]

Figure 1.3: Stacked column chart - population in millions age 0-14 & 15-64

Percentage column charts

This time, the percentage represents parts of the whole. These charts are used for populations or budgets, comparing different categories. The same populations are shown from a different perspective. Percentage column charts effectively compare each item’s value-based contribution to a total (sum) across categories. Values on the Y axis always range from 0 to 100%. See the following Figure 1.4:


[image: ]

Figure 1.4: Stacked percentage column chart - Population in millions age 0-14 & 15-64

Looking at the preceding percentage, the column chart of Figure 1.4 note that data was sorted from the highest to the lowest percentage of the population aged 15-64. The chart reveals how the population is aging much faster in Japan and Germany compared to Brazil. The stacked percentage column chart demonstrates it much more clearly than the stacked column chart in Figure 1.3.

3-D column chart

A 3-D column chart is a three-axis chart (x - horizontal, y - vertical, and z depth). This chart is a creative way of demonstrating a 2-D to a 3-D chart. When we have large data sets, we need a better visualization than the 2-D chart. Figure 1.5 is an example of a 3-D column chart. Please take a look at the following screenshot:



[image: ]

Figure 1.5: A 3-D column chart

Line chart

Line charts work well to present evenly spaced data or when the X-axis has text, but they are not a good chart to use when the x-axis is numeric. It is useful when comparing one or more data sets. The advantages are that lines provide a simple presentation. These are easy to create. You can reach multiple data sets, and the lines work well with positive and negative values. Please take a look at the following screenshot:


[image: ]

Figure 1.6: Line charts

Try avoiding using a line chart in these two circumstances:


	If the values on the X-axis are not spaced evenly– avoid the line chart. It is misleading. See the left chart in Figure 1.6. The line chart does not take into consideration the gap between the years 2012 and 2018. Use the XY-scatter chart instead. You will see that the following scatter chart spaces on the X-axis numerical data and dates are correct.

	Avoid the line chart when several lines cross each other many times. See the chart on the right of Figure 1.7.

[image: ]

Figure 1.7: Two line charts you want to avoid




Pie chart

The pie chart typically displays values as part of a total. It is best used when you have one data series to plot and less than seven categories. The categories can be visualized as part of the whole pie. If you have too many categories, a few tend to be very small and are lost on the pie. Figure 1.8 shows a 2-dimensional and a 3-dimensional pie chart.


[image: ]

Figure 1.8: A 2-dimensional and a 3-dimensional pie chart

If you have too many categories, you may use the pie chart subcategories. Pie charts have three subcategories in Excel: (1) “Pie of a Pie,” (2) “Bar of Pie.” These are used to display smaller “slices,” and (3) a “Doughnut Chart” is used when you have more than one group of categories.

Pie of pie or bar of pie charts

The pie of pie chart and bar of pie chart is used when you have several slices smaller than about 10% of your pie, and it is difficult to see the slices as part of the larger pie. The smaller parts are represented in a separate pie or a separate bar.

Pie of pie chart

The example in Figure 1.8 charts the inventory on hand in a doughnut bakery. Five of the ingredients are too small as part of the original pie chart. These smaller categories are displayed in the secondary pie chart. Chapter 2, Chart Elements, Styles & Analysis, will explain how to create the chart and how to choose how many smaller categories are displayed separately on the secondary pie.

Since the pie of pie chart displays the smaller categories in the secondary pie, you can see the difference between the pie chart on the left of Figure 1.9 and the pie of pie chart on the right side. The pie of pie chart displays the smaller categories in a way that one can see them. Please take a look at the following screenshot:


[image: ]

Figure 1.9: A pie chart versus a pie of pie chart

Bar of pie chart

The bar of the pie chart, similar to the pie of pie chart, allows you to display the smaller categories separately. The difference is that the smaller categories are displayed as a bar instead of a pie. The additional part on the right of the chart is similar to the preceding stacked column chart (Microsoft Excel refers to it as a bar – when in reality, it is a column. The bar chart is explained as follows.)

Using the same example, the pie chart is shown on the left in Figure 1.10, comparing it to the bar of the pie chart on the right side. The bar of the pie chart displays the smaller categories in a group to the right. Please take a look at the following screenshot:



[image: ]

Figure 1.10: A pie chart versus a bar of pie chart

Doughnut chart

This chart is another chart falling under the pie chart category. The doughnut chart is a tweaked version of the pie chart when you have two or more groups of items to display. It is easier to view and compare the different groups as the doughnut chart can show in layers multiple numerical data layers.

Looking at Figure 1.11, we have on the left the data that was used to create a pie chart and a doughnut chart. The only difference is that the doughnut chart has a hole in the center. Please take a look at the following screenshot:


[image: ]

Figure 1.11: A pie chart versus a doughnut chart

Figure 1.12 shows a doughnut chart’s advantage over a pie chart when you have more than one group. In this example, the company needs to compare the labor force in two locations. The doughnut chart contains the two locations in two separate rings. This can be done with two, three, or more data sets with additional rings. Clearly, more than one category works better for us than the original pie chart. Please take a look at the following screenshot:



[image: ]

Figure 1.12: Doughnut chart example

Bar chart

Bar charts are almost identical to column charts. In the bar charts, data is presented horizontally. The numbers or values are displayed on the x-axis, and the category names are displayed on the y-axis.

The main reason to choose bar charts over column charts is when the data contain longer labels or names. In the bar chart, you have enough space for each bar to be labeled appropriately.

Figure 1.13 displays the same data in column and bar charts. Note that when we have longer data labels, the labels are displayed better in a bar chart. Please take a look at the following screenshot:


[image: ]

Figure 1.13: A column chart (left) versus a bar chart

It is time for me to point out again (as we did with the stacked column charts earlier) that it is better to sort the numerical data in descending order before you create a chart. In doing so, the reader has a better sense of how the data is. It is part of the “Pareto Chart” that will be shown again later. See Figure 1.14:
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Figure 1.14: A column chart and a bar chart with sorted data

Area chart

When you have many data elements and numerical data, it may be wiser to use the area chart. It allows for better visualization. Trying to use any of the other charts results in cluttered charts. The reader has a hard time understanding the data. See Figure 1.15, displaying a crowded line chart. Please take a look at the following screenshot:
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Figure 1.15: Using a line chart with many data sets

The stacked area chart with the same data results in a better presentation. Please take a look at the following Figure 1.16:
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Figure 1.16: Stacked area chart

XY (Scatter) chart

The scatter chart is used to identify or detect relationships between two numeric variables. Understanding the relationships enables us to use the data to forecast and calculate the ‘strength’ of the relationship, namely the correlation. Figure 1.17 displays a few scatter charts visualizing this idea. The charts express the trend (linear, nonlinear, positive, negative) and the ‘strength’ (correlation) of the relationship between two variables. One variable is on the x-axis, and the other is on the y-axis. This will be explained later in the book when it discusses trendlines. Please take a look at the following screenshot:
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Figure 1.17: Scatter charts displaying different relationships of two data sets x and y

Scatter charts are used for a variety of applications. In the business world, they forecast sales over time, calculate supply and demand curves, and examine productivity related to experience or sales as a function of marketing budgets. These charts are applied in other disciplines. A couple examples are the relationship of a baby’s weight to age, car weight and gas usage, and many others.

This book will demonstrate, in Chapter 4, Animations, Sparklines & Conditional Formatting, how to use the Excel scatter chart Trendline to compute the line function and the relationship, R2, using the correlations coefficient. Using this chart, you will be able to check your data determining the mathematical relationships and the strength of these relationships. Figure 1.17 displays two examples. One is the relationship between supply and demand to price. The second displays the relationship of customers’ purchases to their household income. See the following Figure 1.18:
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Figure 1.18: Scatter chart examples

Bubble chart

The bubble chart is one of the subcategories of the scatter chart. The scatter chart has two dimensions or inputs, one for the x-axis and one for the y-axis. The bubble chart allows you to add a third dimension reflected in the size of the bubbles, thus making it more evident. The size of the bubble conveys the third dimension.

Table 1.1 displays the data of the Magic Kitchen Products sales in different cities. It has three columns of data.









	
City


	
Sales People


	
Sales


	
% Market





	
New Delhi


	
4


	
$275,000


	
4.10%





	
Mumbai


	
14


	
$610,000


	
9.10%





	
Pune


	
19


	
$3,000,000


	
44.74%





	
Hyderabad


	
18


	
$1,220,000


	
18.20%





	
Bangalore


	
24


	
$1,600,000


	
23.86%





	
Totals


	
79


	
$6,705,000


	
100.00%






Table 1.1: Annual sales summary

We can create a scatter chart using only the first two columns, # of Sales People vs. Sales. However, it is not using the last column, namely, the market share. See the following Figure 1.19:
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Figure 1.19: A scatter chart of the first two columns of table 1.1

using the third dimension, represented by the size of the bubbles chart adds the third dimension and visualizes, using the third dimension, the size of the bubbles. See the following Figure 1.20:
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Figure 1.20: A bubble chart displays the market share of table 1.1

Waterfall chart

The waterfall chart is a picture that demonstrates how the initial value changes by increasing or decreasing values, leading to the final total. This waterfall chart is not part of Excel 2013 or the previous versions. You can search and download chart templates online if you have an older version of Excel.

The first example of Waterfall chart, Figure 1.21 demonstrates how to use this chart. In the example, we can see the impact of the cash flow over time for the year 2021, with a total at the end of the year.
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Figure 1.21: A waterfall chart for the 2021 cashflow and total

The following example, in Figure 1.22, displays a different instance of using a waterfall chart.
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Figure 1.22: A waterfall chart 1st quarter revenue and expenses

Map chart

This Excel Map chart enables us to use the world map or smaller regional maps. The maps for the charts are downloaded automatically by Excel from Microsoft’s Bing browser. The map chart feature links to Bing by itself. You can create a smaller regional map as small as using only a few states in the USA – or have part of the world map regional map. The other option is to use the entire world map. You must list the locations and associated data on an Excel sheet and insert the map chart. The following are two examples created with the Excel map chart. See Figure 1.23 for a regional map:
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Figure 1.23: A regional Excel map chart

Figure 1.24 is a chart for the world map.
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Figure 1.24: A World Excel map chart

Surface chart

Surface charts are three-dimensional charts. You can create a surface chart to visualize the inputs and the outcome if you have two inputs, independent variables, and a calculated dependent variable. We use numerical values – however, the X and Y axis can handle non-numeric values. The following two examples demonstrate the surface chart.

The first example is of the function Z=(X-5)2+(Y-5)2+5. The function is calculated in Excel for the range of X =0, 1, …, 10 and the Y with the same inputs again, Y =0, 1, …, 10. The function was calculated in an Excel Data-table that you can see on the left side of Figure 1.25. (Excel’s Data-table is explained in detail in chapter 15 Goal Seek and Sensitivity Analysis) Once it was calculated, Excel conditional formatting was used to map the values on the table. When X=5 and Y=5, Z the calculated function in the range, was at its lowest point of Z=5. The surface chart provides superior visualization of the input and outcome. When X=5 and Y=5, the function takes the lowest value of 5.

Using charts as a visualization tool is, in general, good practice. In this specific example – you demonstrate your idea visually to an audience that does not have a mathematical background. It is clearly visible in following Figure 1.25:
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Figure 1.25: A surface chart of the calculated function Z=(X-5)2+(Y-5) 2 +5

The second example is an optimization problem determining a plant location in China. Management wants to decide where to place the manufacturing plant in China based on the site of the warehouse destinations, the quantity to ship to each site, and the shipping costs. Once the problem was set up, it was solved using the Excel Solver optimization Add-in. The analyst found a plant location that minimizes the annual shipping costs. The analyst used a surface chart to demonstrate to management the solution. The price was calculated in a table for all possible destinations in China. The table is similar to the table on the left side of Figure 1.23 (the table is too large to display here. You can see it in the Excel workbook for this chapter.) The table used to create the surface chart of Figure 1.26 is as follows:
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Figure 1.26: A surface chart of the plant location costs in all locations in China

In this example, if your audience lacks the analytic tools to solve the problem, the chart is an excellent instrument to convey the solution.

Combo chart

Combination charts display two or more related data sets on the same chart. When the data sets have different magnitudes, we scale them differently on this chart. One scale on one axis, one to the left of the chart, and one on a secondary axis on the right. Figure 1.27 displays the revenue and the profit margin on the same combination chart. The left vertical axis displays the payment, and the right, the secondary axis, shows the profit percentage on the right-side scale. Please take a look at the following screenshot:
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Figure 1.27: A combination chart with revenue and gross margins for the years 2017-2021

The example of Figure 1.28 charts the population distribution of a small city. It displays actual population distribution on one scale and the percent cumulative distribution on a second axis on the right. This combination is also named a Pareto Chart. The most significant benefit of combination charts is their ability to show relationships between data sets. Whether to demonstrate the Pareto principle or another type of influence and interaction, a combination chart is the best way to communicate this easily. Please take a look at the following screenshot:
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Figure 1.28: A combination chart of population age distribution and cumulative percentage population

Funnel chart

A funnel chart is used to display information about the declining phases of a process—the example of Figure 1.29 exhibits such a funnel chart. A company ran a TV commercial advertising a product in a game on March 28. Following the advertisement, the company received 335 orders on the first week of March 29, 300. On the following week, 223 and so forth, on the following weeks as shown in Figure 1.28. The funnel chart displays the orders over time through the week of April first. Please take a look at the following screenshot:
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Figure 1.29: A funnel chart of declining orders over time

Conclusion

This chapter introduced the most frequently used Excel charts in industry, government, and research. The idea is for the readers to understand where, when, and how to use these Excel charts. In a way, it is also an art, using the creativity as well as the know-how of the designers.

In the next chapter, you can use all the Excel charts tools. You will use the chart elements, the different menus, styles, scaling, and formatting tools. All the charts used in this book can be found on the Excel workbooks you can download from the book’s website.

Points to remember


	A chart is a graphic presentation for data visualization.

	Charts assist you in visually understanding data and comparing multiple data series.

	Charts enable your audience better understand your data. Most people understand a picture better than a database.

	A good chart can help you make your point.



Multiple choice questions


	Why are charts necessary?

	Because charts can quickly convey a great deal of information

	They help viewers remember the data presented

	They enable making informed decisions

	All of the above



	What is a bubble chart?

	They are used for counting bubbles in the database

	The bubble chart allows you to add a third dimension reflected by the size of the bubbles

	Measure the distance between bubbles that are used to make foam

	The chart is used for the distance between circles



	When are we using a surface chat?

	When we want to express the surface measurements of a regional map

	To graph the boundaries of an object

	To chart the boundaries of a three-dimensional figure

	None of the above



	What is a combination chart?

	A chart that has at least two data series

	A chart that has more than one chart type

	A chart that allows you to choose two Axis scales

	All of the above





Answers


	d

	b

	d

	d



Questions


	Why are we using charts?

	What is the difference between column charts and bar charts?

	What are map charts used for?

	What is the Scatter (XY) Chart used for?



Key terms


	Using charts: Charts are used when the data itself is not adequate to demonstrate the correct relationships of the data.

	Columns and bar charts allow the reader to recognize patterns or trends.

	Line chart. A line chart is used to show information that changes over time.

	Scatter chart. A chart shows prelateship between one series and one or more other series.

	Pie chart: The pie chart is typically used to display values as part of a total.

	Combination charts: Combination charts display two or more related data sets on the same chart.







CHAPTER 2

Chart Elements, Styles, and Analysis


Introduction

This chapter will introduce the Chart Terminology, Elements, and Styles. These concepts are used to modify charts after the charts are created or when you want to change the Chart to meet your needs or audience expectations.

The second part covers Data Structure: preparing your data so that it ends up with the proper Chart. This part summarizes in detail which charts should be used for what purpose, data, and visualization objectives.

The rest of the chapter demonstrates in detail how to create the most frequently used Excel charts. It presents in detail how to create, modify, and apply the different styles and layouts for the charts you create.

Structure

Topics to be covered:


	Chart Terminology

	Chart Elements

	Chart Styles

	Preparing the data for different charts

	Choosing the right Chart

	Instant chart shortcuts and quick analysis CTRL+Q

	Creating and modifying charts



Objectives

When you complete reading this chapter, you will be familiar with the chart terminology. You will be able to work, add, subtract, and position the element using this Elements menu.

Also, after reading the chapter, you will understand how the data that feeds your Chart should be structured. This familiarity is essential for creating the proper Chart.

The chapter will enable you to choose the correct Chart for the data and for the visualization you wish to present. And finally, you will be comfortable creating and manipulating any of the Excel charts.

Chart terminology

Table 2.1 summarizes the chart terminology used in this book in alphabetical order:







	
Term


	
Description





	
Axes


	
Straight lines on a chart display measurements of X, Y, and Z.





	
Bar


	
A linear measure in a Bar Chart.





	
Chart border


	
Border of the entire Chart.





	
Chart graphic


	
Chart picture within Chart bars, background, and Chart axes.





	
Chart graphic border


	
Border chart picture.





	
Chart top title


	
Text describing the entire Chart.





	
Gridlines


	
Scales—straight lines on the Chart identifying the values on the Chart.





	
Inserted text string


	
A text string that can be entered anywhere in the Chart.





	
Legend


	
Color key labels.





	
Plot Area


	
The area is bounded by the axes.





	
Right y-axis label


	
Optional placed to the right of the vertical edger of the Chart graphic.





	
Right y-axis values


	
Optional values are displayed on the right vertical edge of the Chart.





	
Slice


	
Measure in a Pie Chart.





	
Values


	
Graphic measures represent data in columns, lines, slices, or other indicators.





	
X-axis label


	
Text describing horizontal axis.





	
Y-axis label


	
Text describing vertical axis.





	
Z-axis label


	
Text to describe the depth axis.






Table 2.1: Chart terminology

Most charts use the same terms or terminology. Certain terms will be part of specific chart types, and others will not. As an example, an axis will be part of a column chart but will not be part of a pie chart.

Chart elements

Chart elements are the items that the chart menus allow you to modify. You will be able to use these menus to modify the charts for your needs. You will be able to use these elements for any chart.

Table 2.2 lists the chart elements used in Excel:








	
Axes


	
Data labels


	
Gridlines





	
Axis titles


	
Data table


	
Legend





	
Chart titles


	
Error bars


	
Trendline






Table 2.2: Chart elements

To understand where and how to use these elements, we will start with creating a chart. Once we have this Chart—we will be able to identify the elements on the Chart.

For this example, we are using the same Chart used already in Chapter 1, Selecting various Charts and graphs of this book: the Multiple Series Column Chart. You can see the steps of creating the Chart in figure 2.1. These steps are similar to the steps we will take for most Excel charts.
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Figure 2.1: Creating a column chart in Excel

These are the steps required to create a column chart using the data in the range C2:F6:


	Click on any SINGLE cell in the range. You could select the entire area C2:F6. However, Excel will select the entire Chart for you if you click on a single cell.

	Select Insert.

	Click on the Bar Charts icon.

	Select the 2-D column in the menu to create the Chart. See the resulting Chart in figure 2.2.



Note: You can use a shortcut for the Chart’s menu: Alt+N+C
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Figure 2.2: The resulting 2-D column chart

Once you create a chart, you can modify it using the Elements menu. To do so, select the Chart and click on the large + sign to the right of the Chart to reveal the Chart Elements menu. See figure. 2.3. You will also find on the left of the Chart Design an “Add Chart Element” icon.
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Figure 2.3: Displaying the Chart Elements

Figure 2.3 shows the different elements which can be modified. You make changes the following way:


	 Select the Chart.

	Click on the + sign, and the Chart displays all the chart elements on the right.

	 Moving the, mouse to the right of the Axis Titles and the menu displays a small triangle (4) on the menu that is designated to add or delete any element. The triangle selected in figure 2.3 shows that you can modify the Axis Title. (This works with any element.) It has more options than you can find there.

	 If you select the primary horizontal box—the Axis Title Frame is selected on the Chart, which allows you to modify it.



This way, you can modify any of the titles, Chart Title, or any Axis Title. Just type the text information in the selected frame. You can also select any of these frames, type the equal symbol “=” in the formula bar and select any cell you wish to see in the frame. This way you will be able to modify the titles on the sheet cells—instead of typing in the frames on the Chart.

The following example illustrates how we use the chart elements. A single-column chart was created using the data on a sheet. Figure 2.4 shows the data and the resulting Chart. Please take a look at the following screenshot:
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Figure 2.4: Column Chart of First Quarter Expenses

By activating the Chart Elements menu—we are able to add Axis Titles and/or Data Labels for the columns. See figure 2.5. The tiny circles around the chart frame in the figure indicate that the Chart is selected.



[image: ]

Figure 2.5: The Column Chart of figure 2.3 after adding axis titles and data labels

To understand how the Chart Elements change the Chart, you can try it by yourself on the Excel workbook that accompanies this book.

Using the same exact Chart—you see a different view offered by the Chart Elements choices. The X- and Y-axis were taken off. Both Axis Titles, the Chart Title, the Data Labels, and the Gridlines were removed. What was added were the Trendline (that shows the data trend), the Data Table (the original data displayed inside the actual Chart), and the Legend—shown on the right side of the Chart. See the new format in figure 2.6.
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Figure 2.6: The same Chart of figures 2.4 and 2.5 with different elements

Chart styles, filter, and quick layout

Let us now have a look at chart styles. Filter and quick layout icons:

Chart style

When we selected the Chart, we saw the + sign. The “paintbrush” below the + sign was added. This “paintbrush” icon is for styles. You can use the scroll bar on the right and select any style design you wish to format your Chart with. Next to the word Style, you see the word Color. The Color menu is for you to change the color structure of your Chart. See figure 2.7:
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Figure 2.7: Activating the Style Menu

Both the Style Menu and the Color Menus are accessible through the Chart Design ribbon as well. See figure 2.8. These menus are above the Excel Sheet.
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Figure 2.8: The style and color menu on the Chart design ribbon

Chart filter

Below the style brush icon, you will find the filter icon shown as a funnel. This icon enables you to filter the items on your Chart, as shown in figure 2.9.

Note: Filtering the data that the Chart is created from—will be filtering on the Chart itself.
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Figure 2.9: The Chart filter

Quick layout

To the left side of the Chart Design ribbon, you will find the Quick Layout icon. Hovering over the different layout icons, one at a time will display different layouts on your Chart. You can choose the layout you like. The Quick Layout is circled out in the circle in figure 2.10. Please take a look at the following screenshot:
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Figure 2.10: The Chart quick layout menu

Charts choices and data structure

Charts are chosen to demonstrate specific data, presentation, and purpose. Data has to be prepared in a way that helps you create the Chart with the correct visualization in mind.

Choosing the right Chart







	
Chart type


	
Best fits for





	
Column chart


	

	When you have one or more data series.

	When your data has positive, negative, or zero values.

	If you have to compare data of different series.







	
Bar chart


	

	When you have one or more data series.

	When your data has positive, negative, or zero values.

	If you have to compare data of different series.

	Two differences from a Column Chart.

	When the axis labels (names) are long.

	The values are of time duration.









	
Line chart


	

	When the categories are either text or when representing consistently spaced names of time (months, years, and so on), the problem of uneven spaced text or numbers is pointed out in figure 1.6 in Chapter 1, Selecting various Charts and Graphs of this book, showing a misleading perspective of time.

	When the categories are numerical—they should also be consistently spaced.

	When you have multiple series.

	Comparing several categories simultaneously.

	Visualizing inconsistencies within a series or across a series.







	
Scatter Chart


	

	When the values of the X-axis are not spaced evenly.

	When you have data pairs for X and Y, and you want to investigate the relationship between the two variables.

	You can use the Chart to visually understand statistical relationships.




	If you want to fit the correct function for the relationships. See Chapter 4, Animations, Sparklines, and Conditional Formatting the under Trendlines.







	
Pie Chart


	

	If you need a chart for a single data set—understand its composition.

	The data does not have negative values.

	If you have seven or fewer values in the data series.

	If the values can be represented as a slice of the whole pie.

	If none of the values are too small to be seen on the Chart (try the “Pie of Pie” or “Bar of Pie” when you have a few relatively small values compared to the rest of the data elements.)







	
Bubble Chart


	

	When you have a scatter chart structure with the third dimension.

	When the data has only a few points. If you have too many elements—this Chart is not a good option.







	
Doughnut Chart


	

	If you have one or more data series to plot on one Chart.

	The same criteria as the Pie Chart.

	No negative or 0 values.

	Less than seven values in a series.




	If there are two or more series that cannot be presented with a Pie Chart. A Pie Chart is good for one series. A doughnut chart works when you have more than one—so that you can compare the series.







	
Area Chart


	

	The same criteria as a line chart.

	If you want to show part of the whole that is not visibly clear on a line chart.







	
Surface Chart


	

	When you have three dimensions X, Y, and Z– and Z is a function of X and Y.

	All three dimensions, X, Y, and Z, are numerical values.








Table 2.3: Recommends when to use the most frequently used charts in Excel

Preparing data for all charts

There are a number of basic rules we follow for all charts regardless of chart type or purpose (specific charts may have additional rules):


	Avoid any information adjacent to the data, in cells above the headers, or on the other sides of the data.

	Your headers should all be on one row only.

	Unmerge any cells in the database, as shown in figure 2.11.
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Figure 2.11: Unmerge any cells in the database


	Make sure all the headers are unique (no two headers with the same name).

	Delete any row or column in the range that is not part of the Chart.

	Try to shorten text in cells.

	Make sure all the data numbers or dates are formatted correctly.



Data structure for specific charts

Let us now discuss the data structure for specific charts:

Dates spacing of the X-axis values

Special attention has to be paid to the X-axis data values of the Column, Bar, Line, and Surface Charts.

First, look at the dates:

If the leftmost column contains dates in any format—make sure the dates are spaced evenly. (See figure 2.12).
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Figure 2.12: Chart problem with missing dates

Figures 2.12 and 2.13 demonstrate the distorted perception when dates are not evenly spaced.
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Figure 2.13: Chart problem with missing quarter

Numbers spacing of the X-axis values

Second, look at numerical values:

If the leftmost column of the data, namely, the X-axis numerical values, is not spaced evenly—the reader will get the wrong perception of the data. See figure 2.14 for a supply and demand chart. There is a gap between values 2 and 7. (In this case, a scatter chart should be preferred.)
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Figure 2.14: The Chart is misleading by missing the values on the X-axis

One more chart data structure problem to avoid

This is a problem with most of Excel’s charts. When the X-axis has numerical values—Excel tends to display the X-axis values as part of the Y-values. See the Year Values in figure 2.15. These should be on the X-axis. Please take a look at the following screenshot:
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Figure 2.15: The year values are displayed as the Y-values instead on the X-axis

Experienced Excel users are able to fix the problem.

Whether you are experienced—or on your way to being one, the solution is much easier.

All you need to do—is to remember to keep the HEADER of the leftmost column empty. Excel will display the years correctly on the X-axis. See figure 2.16:
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Figure 2.16: Excel inserts the X-axis values where they belong if you keep the header of the X-axis data empty

Instant chart shortcuts and quick analysis

Now that we know what it takes to prepare the data, what kind of constraints charts have, and which Chart to use for what purpose, we can start creating the charts.

This section of the chapter will address the instant charts shortcuts and the Quick analysis shortcut.

Instant chart shortcuts (Alt+F1 and F11)

Excel default chart is always the 2-D Column Chart. See figure 2.17:
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Figure 2.17: Two-dimensional column chart icon

When you have data that will be used to produce a 2-Column Chart, you can use one of two shortcuts to create an instant chart. The data in figure 2.18 is the same data we used previously to create such a chart. Hence, it could be used to generate this Chart with a shortcut. Please take a look at the following screenshot:
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Figure 2.18: Two-dimensional column chart data

To create this default chart on the same sheet where the data is, just select a single cell in the range—or select the entire range and use the Alt+F1 shortcut resulting in the Chart in figure 2.19.
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Figure 2.19: The Chart created with the ALT+F1 shortcut

To create the same exact Chart on a new sheet: select a single cell in the range or the entire range and use the F11 shortcut. Excel will create the Chart on a new sheet. All the chart menus (Elements, Styles, and Filter) will appear on the right—and the Chart Design ribbon will be visible on top. See figure 2.20:
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Figure 2.20: The Chart created with the F11 shortcut

Quick analysis

Excel has a Quick analysis menu. When you select a cell in a range and type the Ctrl + Q shortcut, Excel creates a Quick Analysis menu that you can see in figure 2.16. This menu offers a number of options: Formatting, Charts, Tables, and Sparklines (a topic that will be discussed in Chapter 4, Animations, Sparklines, and Conditional Formatting.) If you select Charts, it offers you the Recommended Charts for this data. These charts are on the right side of figure 2.21.
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Figure 2.21: Using the Quick analysis tool and the recommended chart

Creating Excel charts and modifying them

The rest of the chapter will cover creating the different charts in Excel. Assuming that your data structure is correct—you can create your desired Chart. As you create various charts, you will be able to use the elements and menus on any of the charts.

Column charts

Column charts are used to compare data over time or across categories. The times or the category names are displayed along the X-axis horizontally, and the associated numerical values are on the vertical Y-axis.

We are using the same data that we used before to create the 2-Dimensional Column Chart. When you select a single cell in your data range—or select the entire range, Excel will display on the first icon a list of recommended charts. See figure 2.22:
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Figure 2.22: Excel recommended chart menu alternatives

The recommended column chart is the same Chart you would get using the Alt + F1 shortcut. Using the second option of the column chart in figure 2.22, you will get the Chart, as shown in figure 2.23. Please take a look at the following screenshot:
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Figure 2.23: 2-D column chart

You can use the same data to create other categories of the column chart offered on the menu. See figure 2.24 stocked column and 100% stacked column charts.
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Figure 2.24: Stocked and 100% stacked column charts

Excel has more versions of the column chart. These are the 3-D versions displayed in figure 2.25. Please take a look at the following screenshot:
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Figure 2.25: 3-D column charts

By using the styles, column charts can be formatted in a variety of ways. See figure 2.26 for three style options. You should and are welcome to try any of these styles on the chapter’s spreadsheets. Please take a look at the following screenshot:
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Figure 2.26: Modified column charts—using styles

Using the quick layout menu in the Chart Design ribbon shown in figure 2.10—we created a couple of layout versions of the 2-D column chart shown in figure 2.27.
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Figure 2.27: Column charts modified with the quick layout menu

Line charts

Line charts, as explained in Chapter 1, Selecting various Charts and Graphs of this book, are used to compare trends over time and for a variety of other applications. To create a line chart, click on a single cell in the range, or select the entire range and select the Chart you like to use from the Line Charts menu. See figure 2.28:
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Figure 2.28: The line charts selection menu

Both line charts in figure 2.29 were created using the weather data on the left side of the Chart. Please take a look at the following screenshot:
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Figure 2.29: Weather information conveyed in line charts

When you combine the two sets of data in a single table and create a chart, you may run into a scale discrepancy problem. If the two sets of data are on different scales—you can see that the Average Temperature is flat compared to the Average Rainfall. See figure 2.30:
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Figure 2.30: The scaling problem of data on a line chart

To allow for both variables to be on the same Chart simultaneously—you should change the axis for one of the data sets. To do so, right-click on one of the lines. On the Format Data Series, select Secondary Axis. We tried it on the Temperature line. Now, the Temperature is on a scale of its own. You can see the results on the right side of figure 2.31. Please take a look at the following screenshot:
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Figure 2.31: Fixing the scaling problem with using a secondary scale for one series

Note: This idea of a secondary axis can be applied to other charts as well.

Pie charts

The pie chart has five different chart options: 2-D and 3-D pies, pie of pie, the bar of pie, and a doughnut.

2-D pie chart

The 2-D pie chart is created by selecting a single cell in the range or the entire range using the Insert Chart icon. See Steps 1 and 2 in figure 2.32. In Step 3, we used the Element menu to add Percentage Data labels.
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Figure 2.32: Creating the pie chart and adding data labels

Using the Styles Brush—we changed the chart style, as seen in figure 2.33:
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Figure 2.33: Using the style brush to modify the pie chart

Finally, we chose to do two things. We selected the fourth option of the Quick Layout (left side of figure 2.34.), and finally, we clicked twice on the Germany slice to select it and pull it away. The right side of the figure.
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Figure 2.34: Changing the chart layout and pulling away the Germany slice

We can use these similar steps on almost any Chart.

3-D pie chart

To make it simple, using the same data used for the 2-D Chart, we can create a similar 3-D chart. In figure 2.35, we show the creation of the Chart on the right.

Following the same steps for the 2-D pie chart. We added data labels with the Elements menu and formatted the Chart with the Styles menu. This is the 3-D pie chart that is similar to the 2-D one. Please take a look at the following screenshot:
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Figure 2.35: Creating and modifying the 3-D pie chart

Once again, using the Quick Layout menu and pulling out the Germany “Slice,” we created a 3-D pie chart similar to the 2-D pie chart. Take a look at figure 2.36:
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Figure 2.36: The completed 3-D Chart

Pie of pie and bar of pie charts

When certain values in the pie chart data are very small compared to the rest of the data values. These small data values’ pie chart “slices” are not visible on the Chart. To overcome the problem, we can create either the “Pie of Pie” or the “Bar of Pie” chart. Figure 2.37 shows the creation of both charts:
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Figure 2.37: Creating the “pie of pie” and “bar of pie” charts

All the features of the Elements, Styles, and Quick Layout can be applied to these two charts.

Doughnut charts

Doughnut charts are created when we have two or more data series. In figure 2.38—you can follow the same five steps we used before for the Pie Chart: (1) click on the Pie Chart, (2) select the Doughnut Chart creating the Chart, (3) right-click on one of the rings, (4) select Format Data Series, and (5) change the Doughnut Hole Size from the initial 75% to 30% creating the Chart.
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Figure 2.38: Creating a doughnut chart with two rings

Once you have the Chart you can use the Styles and/or the Quick Layout menus. See a couple of designs in figure 2.39:
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Figure 2.39: Doughnut charts examples

Bar chart

Everything that applied to the column chart above applies to the bar chart. The only difference between the column and bar charts is the direction of the bars on the Chart. One is vertical, and the other is horizontal. Figure 2.40 shows the Insert Chart menu for all the Excel Bar Charts.
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Figure 2.40: The Excel bar chart menu with all bar chart type

Figure 2.41 has two bar charts created with this menu.
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Figure 2.41: Bar chart examples

Area chart

The area charts are, in essence, line charts with the area below the lines covered with colors. To illustrate this comparison, you can see the same data with two charts created from them; one is a line chart, and one is an area chart. The area chart, having the colors in the area, can be a better visualization and comparison tool, as you can see in figure 2.42:
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Figure 2.42: A line chart with an area chart for the same data

Using the same Elements, Styles, and Quick Layouts menus—you can create a number of Area Chart versions, two of which are shown in figure 2.43:
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Figure 2.43: Examples of two versions on an area chart

XY (scatter) Chart

The scatter Chart, as explained in Chapter 1, Selecting various Charts and Graphs of this book, is a great medium for comparing pairs of data sets, where the order of the data is not important. Chapter 4, Animations, Sparklines, and Conditional Formatting will demonstrate how to use the scatter charts to find the mathematical relationship of a pair of data sets and the strength of the relationship, the correlation.

This is an example of a supermarket that recorded daily ice cream sales against average daily temperatures. The data was recorded over a period of two weeks. Figure 2.44 displays the data for the daily sales and average temperatures. The figure shows how the Chart was created:
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Figure 2.44: Creating and formatting the scatter Chart

The Chart was created by selecting the first option of the scatter Chart. Once the Chart was created, we right-clicked on the X-axis and chose Format Axis. You can see on the right of figure 2.44 how the axis was made to start at a minimum value of 10.0 with increments of one degree Celsius. Using the Chart Elements, we added Gridlines and Axis Titles.

Figure 2.45 shows the end results. On the left is the first created Chart. On the right, you can see an example of using one of the available Styles. Please take a look at the following screenshot:
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Figure 2.45: Two versions of the complete scatter Chart

Bubble chart

The bubble chart is part of the scatter chart category. It is a scatter chart with a third dimension expressed by the size of the bubble. In figure 2.46, we are using the bubble chart example of Chapter 1, Selecting various Charts and Graphs. To create the Chart, we used the same menu we used for the scatter Chart. If you want to add labels or modify the Chart, you can use the same tools used for the scatter Chart. The following figure demonstrates how to create the Chart:
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Figure 2.46: Creating the bubble chart

Waterfall chart

In creating the waterfall chart, the data has to be prepared to express the Chart’s rationale. The Chart helps understand the effect of sequentially adding positive or negative values. In figure 2.47, the Chart used the data displayed on the left side of the figure to create the waterfall chart. The Legend on the finished Chart means increase expressed with a blue symbol [image: ], Decrease shown orange symbol [image: ] and total with a grey one [image: ]. Creating the Chart with the waterfall menu results in the Chart on the top right side of the figure. Please take a look at the following screenshot:
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Figure 2.47: Creating and modifying the waterfall chart

The resulting default waterfall chart in figure 2.47 is missing the grey bar, which represents the total.

To modify the Chart for the Total bar to become grey, we have to follow these steps:


	Click on the column twice. (First click selects the entire data series. The second click selects the individual data point.)

	Right-click to display the Format Data Series menu.

	On the menu, check on the Set to Total. Figure 2.47 displays the desired waterfall chart. See this menu on the lower right side of figure 2.47.



You can see the finished waterfall chart with the total in figure 2.48. Please take a look at the following screenshot:
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Figure 2.48: The final version of the waterfall chart

Map chart

If you have data with geographical location names, the Microsoft Bing browser will recognize the locations. Excel’s Map chart will use Bing to create a Map chart. The Map chart has the option to display the entire world map—when the database contains names of countries all over the globe. On the other hand, it can create a local map if the database contains regional names. In the example of figure 2.42, the database contains the 10 largest countries in Asia.

Using the menu to create the Map chart in Excel, as shown in figure 2.49, the menu created the global Map chart as seen on the right side of the figure.
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Figure 2.49: Forming the initial global map chart

The map defaulted to the global world map. To create a regional map, right-click on the chart area and choose Format Chart Area. Select the Format Data Series menu under the Map area Only regions with Data. This will result in a regional map of Asia. See figure 2.50. The map displayed on the right side of the figure is regional.
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Figure 2.50: Modifying the World Map chart to be regional

On the right side of Figure 2.50, the very last option of the Format Data Series menu, is the Series Color. One of the options is to choose a combination of a number of colors.

Surface chart

A surface chart is a three-dimensional chart with numerical values for X and Y. Z is usually a dependent variable, a function of X and Y. To get the Chart to work, the data table has to have the X values on the first horizontal row of the data table and the Y values on the leftmost vertical column of the table. The Z values will be in the center. Make sure the intersection cell between the X and Y values is empty.

We used this example in Chapter 1, Selecting various Charts and Graphs of this book. The function is: Z=(X-5)2+(Y-5)2+5

Figure 2.51 demonstrates how to set up the data table. The X values are shown on the top row, and the Y values are on the left column. The right side of the figures shows how the Chart was created.
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Figure 2.51: The function table and creating the surface chart

Choosing one of the Quick Layout versions, you can see the finished product in Figure 2.52.
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Figure 2.52: Surface chart

Combo chart

Figure 2.53 displays the data and the menu to create a combination chart. Please take a look at the following screenshot:
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Figure 2.53: The data and the menu to create the combination chart

Figure 2.54 shows the finished combination chart. The X-axis text (age groups) was formatted to be displayed vertically. The numbers on the left (the Number values) were spaced, using Format Axis to be 10,000 units apart. Please take a look at the following screenshot:
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Figure 2.54: The final combination chart

Funnel chart

The last Chart of this chapter is the funnel chart. The data was sorted in descending order. Figure 2.55 shows the data on the left, the menu in the center, and the finished Chart on the right. Please take a look at the following screenshot:
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Figure 2.55: Creating the funnel chart

Conclusion

This chapter started with the introduction of the Chart Terminology, Elements, and Styles. These concepts are used to modify charts after they are created.

The second part of the charter explained two things. The first was the data structure—how should the data be prepared for creating charts? The second reviewed choosing the correct Chart for your particular data set and your visualization objectives.

The last part of the chapter demonstrated how to create the most frequently use Excel chart. It showed how to create charts and how to modify them with the tools explained in the first part of the chapter.

The upcoming two chapters will be based on what was covered so far. Chapter 3, Custom Charts, Data Filtering, and Formatting, will explain how to customize charts, add to them or subtract data, filter data, and format the charts. Chapter 4, Animations, Sparklines, and Conditional Formatting covers a few unconventional chart topics. Among the topics, you will find animating charts, in-cell micro charts (sparklines), and creating charts without the Excel chart tools—using text functions and conditional formatting.

Points to remember


	Being familiar with chart terminology and element empowers the user to create and manipulate Excel charts resulting in a better chart.

	Choosing the correct Chart for the data and for visualization objectives is an essential part of creating the Chart.



Excel has many tools to be familiar with when creating charts.

Multiple choice questions


	What are some of the elements of a chart in Excel?

	Axes, axis titles, and data labels

	Chart colors and chart styles

	Columns, lines, and pie-parts

	Chart filters and chart layouts



	When do you use a pie chart?

	When you have hundreds of points

	When the data has negative values

	If the values can be represented as a slice of the whole pie

	When you have bubbles in the data



	Why should the X-axis values be spaced evenly?

	The Chart will look prettier

	To get the correct perception of the data

	This is a must for all charts

	None of the above



	When do we use a surface chart?

	When we want to calculate the surface of an object

	When we have a very large database

	When we work with data related to design and art

	When we have three dimensions of data and the third one is a function of the other two





Answers


	a

	c

	b

	d



Questions


	When do we use scatter charts?

	Why do we use combination charts?

	Why is it a good idea to avoid pie charts when we have very small data values?

	When do you change one of the series’ axis to be on the secondary axis?

	What is the “pie of pie” chart?

	When do we prefer a bubble chart over a pie chart?



Key terms


	Chart elements: The items that are part of the Chart, such as axis, labels, and more.

	Chart quick layout: An Excel Menu that lets you modify the Chart without excessive effort.

	Chart filter: An option on Excel charts to either reduce (filter) or increase the number of series on the Chart.

	Data structure: The key to creating a correct chart is preparing the correct Data Structure.

	Instant chart shortcuts: The time-saving F11 and Alt + F1 shortcuts that create instant charts.







CHAPTER 3

Custom Charts, Data Filtering, and Formatting


Introduction

Now that you have mastered creating charts—you can transform the charts to express what you want your audience to envisage. This chapter will demonstrate how to modify the charts in a variety of ways. You can swap the rows with the columns. You can delete or add data to the existing charts.

The chapter will cover different filtering, layouts, and formatting techniques. You will learn how to add specific features to a chart, such as logos or pictures, presenting your company’s identity. Once you create a chart that you would like to use again in the future, you will be able to save the Chart as a template for future use.

Structure

Topics to be covered in this chapter:


	Swapping rows and columns of data in the Chart

	Diverse ways to add data to an existing Chart

	Deleting chart data and filtering chart parts

	Moving charts to other locations or sheets

	Quick Layout menu

	Styles and formatting

	Create and use your personal chart template



Objectives

After studying this chapter, you will be able to take any chart and make it appear as your Chart—the Chart that you are proud to present. You will learn how to swap rows with column data on the Chart itself. You will feel comfortable formatting, styling, and moving the Chart to new locations. Once you have your ideal Chart—you will be able to save it as your Chart as a template to use in the future time and again using any future data without effort.

Swapping rows and columns of data in the Chart

Once you have created a chart, you can change it to match your needs. Changes enable you to point out differences in the data or to group the data elements by a different category order. One way is to swap the columns with the rows.

In our first example of this chapter, we have the data on the number of units shipped to three cities in the USA in the last quarter of last year. In figure 3.1, you can see the data on the left and the 2-D column chart created with the data. Please take a look at the following screenshot:
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Figure 3.1: The data and the column chart created from the data

The x-axis displays the months. The Legend color code the column colors for the different cities. If you wanted to transpose the city names presently on the first row, where the months are now, and the months on the left—our Chart would have looked differently. The months would have been in the Legend and the city names on the x-axis.

Fortunately, Excel has a feature on the Chart Design ribbon to do just that. Figure 3.2 shows the Switch Row/Column icon on the right side of the Chart Design ribbon. If you select the Chart and click on the icon, the rows and columns will be switched.
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Figure 3.2: Switching Rows to Columns on a Column Chart

Another example of switching rows with columns is shown in figure 3.3. On the left Chart, the x-axis is moving from quarter to quarter. On the right, the x-axis moves from category to category. It was done by the Switch Row/Column. You can decide what suits your needs to express what you need to emphasize. Please take a look at the following screenshot:
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Figure 3.3: One more example, switching rows with columns on a column chart

One more example is a column chart created in Chapter 2, Chart Elements, Styles, and Analysis of this book as figure 2.18 using data from figure 2.17. It is shown here in figure 3.4. This time we will demonstrate how to swap rows with columns using a different, third way—rather than the one used with the Chart Design ribbon. Please take a look at the following screenshot:
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Figure 3.4: A 2-D column Chart with the Years on the X-axis

This time right-click on the Chart and choose from the menu Select Data. Next, choose Switch Row/Column on the Select Data Source menu. See the outcome in figure 3.5.
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Figure 3.5: Switching rows with columns using the “Select Data” menu

In this example, the X-axis initially had the years 2017–2021. After the switch, the X-axis has the geographical regions North through West.

Diverse ways to add data to an existing chart

There are a number of ways to add data to a chart. This section will demonstrate two of them. One way is to use a menu. The second is to use “copy and paste”.

The way most Excel users add data to a chart is by using the Select Data menu. If you have a chart like the one on the left of figure 3.6, when you select the Chart, in addition to the three icon symbols on the right (+ for Elements, Paintbrush for Styles, and Funnel for Filters,) you will notice that the cells the Chart was created from on the spreadsheet, look selected as well (the cells C2:I2 and B3:I3 are marked on the figure with a dashed line.) If you want to add the row of data B4:I4 to the Chart—right-click on the Chart and choose Select Data from the menu you see on the right side of the figure. Please take a look at the following screenshot:
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Figure 3.6: Select the Chart on the left and right-click to display the menu on the right

When you choose Select Data from the menu, it displays the Select Data Source menu. This menu is displayed on the left side of figure 3.7. The Chart data range reads there =’ Add Data To Chart’!$B$2:$I$3. This is where the current data for the Chart is. To add the data of Row 4 to the Chart: select the range B2:I4. The Chart data range will read =’ Add Data To Chart’!$B$2:$I$4, which includes the new data of Row 4. The Chart on the right already includes the Legend for the second city, Pune, and the columns that represent the added data. Please take a look at the following screenshot:
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Figure 3.7: Modifying the chart data range to include the extra data

You can see the Chart with the newly added data in figure 3.8. Please take a look at the following screenshot:
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Figure 3.8: The Chart with added data

Select Data icon menu is also available on the Chart Design ribbon. See figure 3.9. It will reveal the same menu you saw in figure 3.7. Please take a look at the following screenshot:
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Figure 3.9: The select data icon on the chart design ribbon

This works for all Excel charts. Here is an additional example of a pie chart in figure 3.10. Please take a look at the following screenshot:
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Figure 3.10: Using the select data menu to add the Jul slice to the pie chart

The second and easier way to add data to a chart is using copy and paste. In figure 3.11, on the image part marked (1), the Chart is selected, and the chart source data A1:B6 is automatically selected. In Part (2), we selected the data C1:D6 that we want to be added to the Chart. After selecting this range C1:D6, we copied it using Ctrl + C. In Part (3), we selected the Chart and used Ctrl + V to paste the data to the Chart. It is already visible on the Chart. The Chart is selected, and you can see that so is now the source date A1:D6. In Part (4), we selected the additional data for the last two months, A7:D8. When we copy and paste it into the Chart, it creates the finished Chart that you can see in figure 3.12. Please take a look at the following screenshot:
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Figure 3.11: Adding data to the Chart using copy and paste
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Figure 3.12: The finished chart after adding all the data

Deleting chart data and filtering chart parts

The easiest way to delete a series from a chart is to select the series and hit the Delete button on the keyboard. This can be done only if you have more than one data series. In figure 3.13, the data the 3-D column chart was created from—is shown in figure 3.13 as image Part (1). The Chart is marked as (2). In Part (3) of the figure, we clicked once only on one of the blue columns, which represent the data of desktops. You can see on (3) that all the blue columns are selected. When they are selected, click on the Delete button on the keyboard. The Desktops Blue data series was removed from the Chart. See the end result on (4). Please take a look at the following screenshot:
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Figure 3.13: Deleting a data series from an Excel chart

Figure 3.14 shows two more examples. On the top, we show on the left a doughnut chart with two data series. We clicked on the inner circle and hit Delete. The result is on the right. For the line chart, we selected the grey line representing Seattle. After hitting the Delete button, the Chart is without the series on the right. You can try using the Excel worksheet that is part of the book. Please take a look at the following screenshot:
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Figure 3.14: Example of deleting a series of Excel charts using the delete button

Using the Delete button does not work on removing individual data points on an Excel chart. To delete a data point, it is best to use the Select Data menu that was used in figure 3.3 to switch between columns and rows or use the Filter Icon (Funnel) on the right of the Chart.

In figure 3.15, we have the example used in figure 3.10 to remove the Seattle/grey series. This time we see the two menus. One was created with the Funnel Icon and the other with the Select Data. You can delete a series this way, as we just did with the Delete button. With the filter icon or the Select Data Source—we can remove a series and a category as well, which we could not delete with the Delete button. Please take a look at the following screenshot:
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Figure 3.15: The “Select Data Source” and the “Filter” menus

By checking off the Product 1 category and hitting apply, the category is checked off on the left, and the resulting line chart is on the right of the figure without Product 1, as seen in figure 3.16. Please take a look at the following screenshot:
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Figure 3.16: Using the filter to remove a category from a chart

We cannot remove a “slice” from the pie chart using the Delete. However, we can use the Filter option to uncheck the data to do so. Please take a look at figure 3.17:
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Figure 3.17: Removing a category of a slice from a pie chart

Moving charts to other locations or sheets

When creating a chart, it will be on the sheet the data you are creating it from by default. One exception is when you use the F11-shortcut—to create the default Column Chart on a new sheet (as already explained in Chapter 2, Chart Elements, Shortcuts, and Analysis). After creating the Chart, you can move the Chart to either a dedicated “chart sheet” or to any other sheet on the current workbook.

We created an area chart on a sheet, and we wanted to move it to a different sheet. To move the Chart, we can use one of two ways to get the menu. One way is to click on the Move Chart Location icon on the Chart Design ribbon shown on the left (1). The second way is to right-click closer to the chart frame and select Move Chart from the menu (2). Please take a look at figure 3.18:
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Figure 3.18: Activating the move chart menu

Once you open the Move Chart menu, shown in figure 3.19, you have two options to move the Chart. The first option is to select 🖸 New sheet:. This will move the Chart to a new sheet dedicated to this Chart only. By default, the sheet name will be Chart 1. (You can rename it to any other name later). The second option is to click on 🖸 Object in: Click on the drop-down menu on the right and choose to move it to any other sheet on this workbook. Unless you want to move the Chart to a completely new sheet, you can just use copy and paste or Ctrl + C and Ctrl + V.
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Figure 3.19: The move chart menu

Quick layout menu

When you create, modify and format an Excel chart, the Chart Design ribbon has a Quick Layout menu that recommends chart layouts for you. We created a 2-D column chart (figure 3.20.) When you select the Chart (marked Selected Chart) and click on the Quick Layout on the top left, you get a number of recommended layouts. This Chart offered nine different layouts. We chose to display only four out of the nine. You can try it on any Excel chart.
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Figure 3.20: Using the quick layout menu

Styles and formatting styles

Now that you are familiar with creating the charts you need, you are able to add or delete data, and you know how to use all the chart features—you may want to make the Chart more personal. The first and easy part of formatting is using Style. The second part is to make your own personal Chart.

You have seen the styles that you can choose from in the Excel selection. The following is one additional example of choosing a style. In figure 3.21, we have a 3-D pie chart. If you select the Chart, you can use the Chart Design ribbon and choose a style you want to apply (you can also choose styles using the Paintbrush to the right of the Chart.) See this Chart and a few other styles. Please take a look at the following screenshot:
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Figure 3.21: Three out of the 10 styles available for the 3-D pie chart

Personal touch

You may want to add a personal touch to your Chart. It will be recognized as your Chart. Let us start by adding pictures or images to charts. One of the easier charts to add pictures to is the column chart. In figure 3.22, we inserted a 3-D column chart. The data for the Chart is on the left side of the figure. Once the Chart is created, you can right-click on the chart edge and choose 3-D Rotation, which displays the menu on the right. This enables changing the picture’s perspective. On the right side of the figure, we have images we are planning to add to the Chart.

In general, it is a good idea to move the Chart you are working on to a new sheet. It is difficult to add background pictures if the Chart is on the original sheet. The following are the steps to add the pictures to the Chart:
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Figure 3.22: The 3-D column chart

First, select the bike picture and use Ctrl + C to copy the picture. Next, select the column that belongs to the bikes. The first click selects the entire series, and the second click selects the specific item.

See figure 3.23 on the left. Use the Ctrl + V to paste the bike picture on the Bikes column. See the result on the right side of figure 3.18. This is repeated for the other columns. Please take a look at the following screenshot:
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Figure 3.23: Adding a picture to a column

When you copy and paste the rest of the pictures, the columns will look like the Chart on the left of figure 3.24. What we want to do, is stack the pictures to scale. On the right of the figure, you can see that the Skateboards column was selected. In order to express the relative values:


	 Right-click and choose Format Data Point.

	 Click on the Fill of the Format Data Point menu and select Stack and Scale with.

	 Choose a scale (we chose 100 Units/Picture, so one picture represents 100 units.)
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Figure 3.24: Scaling the picture

We used the same procedure for every column. See the results in the Chart in figure 3.25.
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Figure 3.25: Chart with scaled columns

You can “decorate” (copy and paste) one at a time a picture on the wall and a picture on the floor. See figure 3.26, the Chart with all the pictures:
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Figure 3.26: The final version of the Chart

This can be done for most charts. However, copy and paste cannot be used for all charts. Here is an example. When we create a pie chart trying to paste pictures into a “Slice” of the pie will not work. To add images to other chart parts—we use a different procedure. Follow the steps used in figure 3.26, which displays a 3-D pie chart on the left.


	 Copy the picture we want to add to the “Slice”.

	 Select the Skateboards ’’Slice”

	 Right-click on it to get a menu.

	 On the menu, select Format Data Point and in the Fill 5. Select Picture or texture fill. Please take a look at figure 3.27:
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Figure 3.27: A pie chart and selecting the menu for a picture




Next, we clicked on the Clipboard, and the picture was inserted on the Slice. Please take a look at figure 3.28:
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Figure 3.28: Adding a picture to a pie chart “Slice”

We copied the picture on the bike and repeated the process for the second Slice. In addition, we formatted the plot area with a blue background. The finished Chart is shown in figure 3.29.
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Figure 3.29: The finished pie chart

Create and use your personal chart template

Excel users can create a chart template for future use. They may want to have a chart that represents their company’s branding or a chart that they created and want to use again in the future.

We can create a template chart with your colors and formatting and save it as an Excel chart template. When we want to use it in the future, we can choose the template for our new data.

Other than creating chart templates, we can download ready chart templates and add them to our favorite Excel templates. This is how it is created and used.

In figure 3.30, you have a chart created with specific formatting. Once we create this Chart, we can right-click and choose Save As Template. (Note that the Chart was created with April data.) Please take a look at the following screenshot:
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Figure 3.30: Saving a chart as a template

See figure 3.31. Excel always saves chart templates under Microsoft > Templates > Charts.
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Figure 3.31: Templates are saved under Microsoft>Templates>Charts

If you download or receive other chart templates, it is a good idea to save these templates in the same directory Microsoft > Templates > Charts.

Now that we have the template, we can use it – adding new data for May. In figure 3.32, you can see on the left the data for May (the template was created with April data above.) We use Insert Chart, and under All Charts, we select Templates, and we can see the Monthly Sales saved template. The visible data for the Chart is the one we just selected for May’s data. Please take a look at the following screenshot:
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Figure 3.32: Using an Excel chart saved template

The finished Chart created with the template is displayed in figure 3.33.
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Figure 3.33: The Chart created with a template

Conclusion

This chapter was about making changes to charts. We started with an easy switch between the Chart’s columns and rows using a menu. The chapter continued to explain how to add data and delete it to match our needs. Once we finished the Chart, we explained how to move the Chart to other locations in the workbook. The next part was about the Quick Layout menu and how to format using styles and other methods. We also showed how to make charts of our personal or a company branded by adding pictures to the Chart. The last section explained how to save a designed chart as a template for future use.

The upcoming chapter is going to cover unconventional chart topics. The first topic explains how to animate charts. It is followed by multitype combination charts. The next topic explains Sparklines, micro in-cell charts. The next session is about charts created by using both text functions and conditional formatting. The very last part is about adding Trendlines to Excel charts and detecting relationships between charted data sets, both visually and mathematically.

Points to remember


	Once you create a chart, there are numerous ways to modify it to fit your need.

	There are many ways to add data to a chart after you have created it.

	You can also delete data or parts from a chart.

	Quick Menu layout—can save you time to create the Chart you like with little effort.

	When you have the type of Chart you like—do not forget to save it as a template for future use.



Multiple choice questions


	How do you swap rows and columns of data in a chart?

	Once you have a chart, you cannot do it

	Use the “Swap” function

	Right-click on the Chart and use “Switch Row/Column”

	Select the columns and rows and hit Enter



	How to add data to a chart?

	Select the Chart and use the “Add”-menu

	Use the “Add” function

	Right-click on the Chart and select the “Select Data source” menu to do it

	It cannot be done



	How do you move a chart to a new sheet?

	Once you have a chart, it cannot be moved

	Use the “Move” function

	Right-click on the chart edge and use “Move Chart” and add the chart name

	Copy and Paste





Answers


	c

	c

	c



Questions


	What is a chart template?

	What is the quick menu for the Chart?

	What are styles and formatting used for?

	How do you add pictures to a chart?



Key terms


	Swapping rows and columns: Once you have a chart—you do not have to start creating it again if you wish to swap rows with columns.

	Changing chart data: Excel has specific chart menus that enable you to add, subtract, or change data.

	Chart template: Do not forget to create a template from your favorite chat for future use.







CHAPTER 4

Animations, Sparklines, and Conditional Formatting


Introduction

This chapter covers unconventional charts and advanced charting techniques topics. This chapter commences with techniques used to animate charts with scroll bars. It continues with creating combination charts. The consequent part describes alternatives to Excel charts, namely, Sparklines, text charts, and conditional formatting charts.

The last section is about constructing a curve and mathematical function that has the best fit to the series of data points on a chart. We will be using the Excel charts “Trendlines”. The examples include supply and demand curve functions and other business data sets. In addition to the mathematical function, we will show how to calculate on the charts the “Coefficient of Determination”—which expresses the correlation between trendline and data.

Structure

Topics to be covered in this chapter:


	Animated charts

	Combination charts

	Sparklines

	Text charts

	Conditional formatting charts

	Trendlines and fitting functions



Objectives

The goal of this chapter is to be able to construct non-conventional charts in Excel. First, you will learn how to animate charts. Next, you will be able to construct charts without Excel’s charts feature. These charts are created using either text functions or conditional formatting.

Two other topics are about the Sparklines, micro in-cell charts, and combinations charts using multiple different chart types in a single chart.

In the last part of this chapter—you will find out how to fit a mathematical expression that fits a chart—namely, a trendline.

Animated charts

Being able to animate charts can be helpful in decision-making using Excel, demonstrating live presentations whilst pointing out to your audience the live changes. The animations are also useful when creating the dashboard. You will find out how to use the Excel Forms’ features as a tool to animate the chart.

For Windows, the Forms toolbar is located under the Developer ribbon. To activate the Developer ribbon, go to File | Options | Customize Ribbon. On the menu, select Developer and click OK. Please take a look at figure 4.1.

To activate the Developer in Excel for Mac: Select Excel > Preferences > Ribbon & Toolbar. Under Customize the Ribbon, select Main Tabs and then check Developer. Click Save and then close Excel Preferences. You will not need the Forms. The scroll bar is in the Developer itself.



[image: ]

Figure 4.1: Activating the developer ribbon

On the Developer ribbon, we are planning to use the Form Controls found under the Insert menu, marked with the red frame in figure 4.2. Please take a look at the following screenshot:


[image: ]

Figure 4.2: The form controls in the developer ribbon

Figure 4.3 shows the steps taken to activate the tool we use for animation, the Scroll Bar. (1) Click on the Developer Insert icon and select the Scroll Bar. Your mouse will show a small + sign that can be used to draw the scroll bar on the sheet. (2) Right-click on the scroll bar and select Format Control. (3) Select the range of values to control (in this example, we left the default values) and select cell D5 for the Cell Link. (4) When you complete the setup, by using your mouse and clicking on either Scroll Bar edge, it will increase or decrease the values in cell D5—for the default range of 0–100. By dragging the vertical line on the Scroll Bar, the values change much faster than the increments of ±1 when using the edges. Please take a look at the following screenshot:


[image: ]

Figure 4.3: Activating and using the scroll bar

To illustrate how to link the chart to the controlled cell D5 that is linked to the scroll bar, see figure 4.4:


[image: ]

Figure 4.4: Three different charts created from the cells D8:D9

Cells D8:D9 are linked to cell D5, which is controlled by the Scroll Bar. The Scroll Bar was calibrated (above on the menu) to accept values between 0 and 100. The value of cell D5 in figure 4.4 was 19; therefore, cell D8 is calculated to be 19% and D9 is 100%–19%=81%. Changing the values with the Scroll Bar, in figure 4.4, animates the three charts simultaneously. If we move the vertical bar on the Scroll Bar for D5 to 66, all three charts will be changed—as shown in figure 4.5:
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Figure 4.5: The impact of changing cell D5 with the scroll bar on the chart

Now that the idea of the Scroll Bar has been explained—we can demonstrate it in a practical example.

In figure 4.6, we show a break-even chart model. This example can be found in the chapter’s Excel workbook on the Sheet Break Even Chart.
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Figure 4.6: A break-even case and chart

The Scroll Bar controls cell C24, the Manufacturing Cost per Unit. The Format Control menu is linked to cell C24. The values on the menu range from 5 to 12 by increments of 1. Currently, it shows the value of $9 in cell C24. As a result, the Profit in cell C28 is $5,000—which is also displayed on the top right side of the chart. The Break-Even-Point in cell C30 is currently $8,333.33.

By presenting the model to an audience and changing the values with the Scroll Bar—in a live presentation, your audience can see the results impacted by changing this cost. See figure 4.7. We changed C24 on the left of the figure to $8.00. On the right, we change it to $10.00. You can see the results as the values change. The nice thing about demonstrating changing of the values with the Scroll Bar—is that the lines on the cart are animated while your audience is viewing your presentation. Please take a look at the following screenshot:
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Figure 4.7: Using the scroll bar to change values and animate the chart

In figure 4.8, we have one more example of animating a chart with the Scroll Bar. The Scroll Bar controls cell E2, which takes values between 0 and 100 with increments of 1. Cells D4:D5 consists of values the doughnut chart figure is created from. The chart has one part formatted and visible. The lower part is formatted to be transparent. Please take a look at the following screenshot:
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Figure 4.8: A doughnut chart and a scroll bar to control it

When we move the line in the center of the Scroll Bar or when clicking on the edges of the Scroll Bar, we control the value in cell E2 and consequently animate the chart. Please take a look at figure 4.9:
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Figure 4.9: Animating the doughnut chart

Combination charts

Combination charts are a mix of more than one chart type. It is used when a real visible distinction between the data sets needs to be established. If the data sets are not of the same type and not on the same scale—using a combination chart is a good idea.

To illustrate how to use Excel to create such a chart—we are using the data in figure 4.10. We use series names to help us understand how to create the first combination chart. We used series names/headers to help in formatting the chart. Please take a look at the following screenshot:
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Figure 4.10: Creating a combination chart from the data on the left

As the series names indicate the different chart types—we used the menu to assign the Chart Type, as you can see in figure 4.11. First, we right-clicked on the chart on the left side of the figure and chose Change Chart Type…. On the menu on the right of the figure, we changed all the series chart types to match our choices of names/headers/ (in the red rectangle as shown in figure 4.11). Please take a look at the following screenshot:
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Figure 4.11: Changing all the chart types for the different series

You can see the formatted combination chart in figure 4.12. Please take a look at the following screenshot:
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Figure 4.12: Formatted combination chart

The following is another example of using a combination chart. In figure 4.13, we have the average monthly temperature (0°C) in Chicago and sales of winter coats by a department store chain in the Chicago area. The line chart that represents the temperature was formatted to be on a secondary axis. Please take a look at the following screenshot:
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Figure 4.13: Combination chart of winter coats sales and average temperature 0°C

Sparklines

Sparklines are micro charts in the cells’ background. The Sparklines are not actual charts but a tool to provide a visual representation of data. Creating Sparklines from the values in four consecutive cells with the values 2, 6, –3, and 7, we get three Sparklines options: Line, Column, and Win/Loss: [image: ]. The Sparklines are in the background of the cell, and you can enter any information in the cell on top of the Sparkline as you see here: [image: ].

The Sparklines are a great tool to provide visualization of data, especially when positioned adjutant to the data. These tiny charts are great for showing trends, and seasonal changes, pointing out maximums and minimums, and viewing economic cycles.

To create a Sparkline, see the steps in figure 4.14.


	Select a cell next to the row of data.

	On the Insert ribbon, pick the Sparkline you want to use Line, Column, or Win/Loss.

	Select the data on the row contains that is the input for the chart.

	Hit OK.



The resulting Line Sparklines are at the bottom right of figure 4.14. Please take a look at the following screenshot:
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Figure 4.14: Creating line sparklines

Using the same steps, we can also create the Column Sparklines. The results are in figure 4.15. Please take a look at the following screenshot:
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Figure 4.15: Line and Column Sparklines

We can also create the Win/Loss Sparklines to display negative values, as shown in figure 4.16. Please take a look at the following screenshot:
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Figure 4.16: Win/Loss sparkline for negative values

Excel has formatting menus for the Sparklines displayed in figure 4.17. (These are on the Sparklines Ribbon.) Please take a look at the following screenshot:
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Figure 4.17: Sparkline formatting tools

In figure 4.18, we have an additional example of cyclical data formatted Sparklines. The Highpoints on the columns are painted (formatted) black. The lines have all the markers turned on. Please take a look at the following screenshot:
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Figure 4.18: Formatted Sparklines

Users can demonstrate their Sparklines as if they were actual charts with text. See the example in figure 4.19, where the text is in the cell with the Sparkline. Please take a look at the following screenshot:
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Figure 4.19: Using Sparklines as charts

Text charts

Text charts work with the Excel function REPEAT to express identical, repeated text.

The syntax is as follows:

REPEAT(Text, number-of-times)

Text = The text you want to repeat.

number-of-times = The number of times to repeat to text

For example, REPT(“Help”,2) will result in HelpHelp. REPT(“a”,5) will result in aaaaa.

In figure 4.20, we have a Text Chart of the 10 longest bridges in the world. Please take a look at the following screenshot:
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Figure 4.20: A text chart of the 10 longest bridges in the world

In cell D2, we have 42 green squares “■”. The actual letter used is the letter “n,” with the font “Wingdings” (that makes it look like a square) with green font color. The function in cell D2 is

=REPT(“n”,ROUND(C2,0)). It rounds the inside length in cell C2 to 42. It displays the letter “n” 42 times. With the Wingdings color green font—we get the chart effect. The ROUND(C2,0)—is rounding the bridge lengths in km to the nearest decimal point (integers).

One more example of using the function and the font:


[image: ]

The last example of text charts is demonstrated in figure 4.21. On the first chart, the values are left-aligned, given a bar chart view. On the bottom, the cells are formatted aligned in the center—giving a funnel chart effect.


[image: ]

Figure 4.21: Another text chart illustrating the use of text

Conditional formatting charts

Another creative way to create charts in Excel is to apply Conditional Formatting to data in cells. Conditional Formatting is an Excel feature that formats the cells based on the values in the cells. For example, you can change the background or font color based on the value in the cell. One of the Conditional Formatting of a group of cells features inserting color bars in the cells based on the value in the cells. The bar associated with the value 10 in a cell is twice as long as a bar associated with the value 5 in a cell in the group.

We applied the idea to the data on the left of figure 4.22. The numbers shown are 20, 18, …, 0. Using the Conditional Formatting, under the Home ribbon, we chose the blue Solid Fill of the Data Bars. Note how to bars are proportional in size to the numbers. Please take a look at the following screenshot:
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Figure 4.22: Using Conditional Formatting as a bar chart

Using the same idea for the data we used in this chapter for the text charts, you see the results of using Conditional Formatting to create a Bar Chart. Figure 4.23. The left uses a gradient and the other, the blue, is a solid bar. Please take a look at the following screenshot:
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Figure 4.23: A Conditional Formatting bar chart

Trendlines and fitting functions

One of the advantages of Excel charts is the option to correlate a mathematical function with data on the chart. It is called Trendline. Furthermore, it can even give you a measure of how close is the created function to the data. It is called the Coefficient of Determination.

We can try to use the trend supply and demand curves. In figure 4.24, we have the data and the Scatter Chart of Supply and Demand Curves.
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Figure 4.24: Supply and demand data and curves

Excel enables us to add functions to lines or curves. In figure 4.25, we selected one line at a time, right-clicked, and selected Add Trendline. On the menu on the right, we checked the Display Equation on Chart. The Linear function is there by default. As you see, for the Demand Curve Y = –1.5x +1110 and for the Supply Curve Y=14.24 – 85. Please take a look at the following screenshot:
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Figure 4.25: Adding the supply and demand functions

The functions in figure 4.25 are both straight lines, and we did not have to worry about the Coefficient of Determination R2. When the data is not in a straight line, we have to calculate this coefficient. In figure 4.26, we have sales data over time. The data points are not in a straight line. When we add the Trendline, we also add R2. You can see on the right that in addition to the Display Equation on the chart, we checked on the Display R-Square on the chart. We have now the line’s equation (also known as “The Regression Line”), which enables us to forecast sales. R2 is very high (R2 takes values between 0 and 1). The higher the R2 value, the higher the confidence in using the function for forecasting. Please take a look at the following screenshot:
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Figure 4.26: Adding a trendline and R2 to a chart

In figure 4.27, we use the data used in Chapter 2, Chart Elements, Styles, and Analysis, to create a Scatter Chart; we found the equation to be y=57.384x-254.78. Because R2 is high (close to one), we can use the equation to forecast sales. For example, if you know that the temperature is forecasted to be 20°C, you can plug it into the equation, y=57.384*20–254.78=892.9, forecasting sales of 892.9 cases. Please take a look at the following screenshot:
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Figure 4.27: Using the trendline equation to forecast sales

Not all lines are straight or linear. If we apply this process to curved lines, R2 will be much lower than one (1.0). You can use the trendline to fit other than linear equations to the curve. In figure 4.28, we see a scatter chart of a quadratic equation y=(x–6)2. The data and the chart or in the Excel file for this chapter. Using the trendline—it defaults to the linear option. On the right of the figure, it shows y=14 and R2=0. Completely off.

We tried using the other options on the Format Trendline menu. When we checked on the “Polynomial option,” R2 became 1 (perfect fit) and y=x2–12x+36, which is equal to our original equation y=(x–6)2. Please take a look at the following screenshot:


[image: ]

Figure 4.28: Using the trendline to find a fitting equation

An additional example to illustrate the trendline is demonstrated in figure 4.29, where we have a data sample of 100 customers. Analyzing the data can assist the marketing department in targeting sales resource allocation. The data includes household income and the purchases of these customers. We calculated the function and R2 and found the R2 to be 0.7086. The function of Purchases as a function of Household Income is y=0.0047x+12.944. As an example, customers with a household income of $100,000 are expected to spend $482.94. (y=0.0047*100,000+12.944.) Please take a look at the following screenshot:
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Figure 4.29: Using the trendline to forecast purchases

Conclusion

This chapter covered unusual and unconventional Excel chart topics. The chapter began by explaining how to use the Forms’ Scroll-Bars to demonstrate data changes—which, in turn, animates charts. The second topic explained how to create complicated combination charts with several different chart types on a single (Combination) chart. The following part was about Sparklines—a visual representation of micro charts within cells. Next, Text Charts and Conditional Formatting Charts—are chart techniques with components that are not actual real chart tools. The very last part covers trendlines—how to fit mathematical functions for forecasting assistance using data on Excel charts.

In the upcoming chapter, we will begin with PivotTables and PivotCharts. When we get to the charts topics, we will be able to apply many of the topics we have covered so far.

Points to remember


	Forms’ Scroll Bars can be used to control data on cells and consequently be used to animate charts in Excel.

	Combinations charts are a great visualization tool to display different series, sometimes not even on the same scale, to visualize the different data sets on the same chart.

	Excel non-chart features can be used to create unconventional text or conditional-charts features to create charts.

	Excel’s chart can calculate trendlines and R2 to find the fitting mathematical formulas without any computations.



Multiple choice questions


	Where can you find Scroll-Bars in Excel?

	On the right side of the screen.

	On the bottom of the screen.

	Excel does not have Scroll Bars.

	Under the Developer Ribbon.



	What is a combination chart used for?

	To display combinatorial math.

	To combine linear and nonlinear functions.

	For combinations and permutations.

	To display different data series on the same chart.



	What are Sparklines?

	Micro charts on the background of cells.

	Special pie charts.

	A tool in Conditional Formatting that makes the cells Spark.

	None of the above.



	What is a trendline on a chart?

	The best fit of some data using a single line or curve on a chart.

	A list of trends in Excel

	A cyclical chart

	An arrow of trend on the chart’s element.





Answers


	d

	d

	a

	a



Questions


	What are Sparklines in Excel good for?

	When will you use Scroll Bars in Excel?

	Which Excel function is used for the text chart?

	Where in Excel is the Conditional Formatting tool?



Key terms


	Animated charts: Using a tool like a scroll bar to animate the charts.

	Sparklines: Micro charts in the cells.

	Trendline: A feature on Excel charts that enable you to detect the trends on the data visually.







Part - II






CHAPTER 5

Speed Up with PivotTables


Introduction

We use a PivotTable to review, analyze, and present summarized data. A PivotTable is an extremely powerful tool that you can use to “slice and dice” data.

PivotTables, group and calculate values and other non-numerical elements across rows, columns, and/or sheets. The grouped table, or the so-called PivotTable—draws the data from databases, spreadsheets, and other business intelligence programs. The table summarizes the data with one or more categories, showing statistics such as sums, averages, counts, and more.

PivotTable includes filters and other tools such as slicers and timelines. These tools enable the users to better understand the summarized data.

Structure

Topics to be covered in the chapter:


	PivotTable definition and examples

	How PivotTables work

	Uses of PivotTables

	Exploring data with PivotTable

	PivotTable reports

	PivotTable charts



Objectives

When you complete this chapter, you will have a thorough understanding of the conveniences and practicality of using PivotTables. You will understand when, why, where, and how to apply and take advantage of one of the most powerful tools of Microsoft Excel.

PivotTable definition and examples

PivotTables are used to review, analyze, and present summarized data. PivotTables are a very powerful tool that you can use to manipulate data in a variety of ways. Using this tool on large databases enables you to recognize trends and patterns of the data in a smaller PivotTable summary.

In figure 5.1, we have a database with thousands of invoices, with dates in Column C and amounts in Column D. Creating a PivotTable of the database enables you to summarize this data in a few short steps. The right side of the PivotTable of figure 5.1 sums all the Invoices’ amounts by year. Please take a look at the following screenshot:
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Figure 5.1: An example of a database and a summary PivotTable of the database

The definition from Wikipedia: “A PivotTable is a table of grouped values that aggregates the individual items of a more extensive table (such as from a database, spreadsheet, or business intelligence program) within one or more discrete categories. This summary might include sums, averages, or other statistics, which the pivot table groups together using a chosen aggregation function applied to the grouped values”.

How PivotTables work

The Pivot Table has four areas that you drag the data fields (column headers of the database) into to create a report.


	Filters area

	Columns area

	Rows area

	Values area



Figure 5.2 shows where each area of the PivotTable is located. “Think about it as the PivotTable Map”
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Figure 5.2: The four areas of a PivotTable

 We use the database we used above in this chapter a Pivot Table. This process is covered in the later chapters. You will see the PivotTable Fields, which are the headers of the database, on the PivotTable Field menu. In figure 5.3, we can see the database part on the left. The database on the left has four headers: ShipName, Country, Ship Date, and Amount. These headers are used as the menu on the right of the figure and will populate the PivotTable areas. See the PivotTable map in the center of the figure. Using the PivotTable Fields menu, we drag the fields that become, as you can see, the database area headers of the four areas (same as the PivotTable Fields on the right.) Please take a look at the following screenshot:
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Figure 5.3: The database, the PivotTable map, and the PivotTable fields menu

Uses of PivotTables

When you have worksheets packed with data containing many columns/headers and many rows (sometimes hundreds or thousands of rows), analyzing it can be an overwhelming task. PivotTables will help you arrange, summarize, slice, and dice data across rows, columns, or multiple sheets to give you just the data summary so that you can make wiser decisions.

To summarize the uses and advantages of PivotTables:


	The PivotTable is flexible and easy to modify and tweak.

	The table can be created with a few mouse clicks.

	You can aggregate, evaluate, slice, and dice data for analysis.

	Calculate and summarize data comparison purposes.

	PivotTables have a number of built-in functions other than the sum. Among them, count, max, min, and others.

	You can segment and organize data by date, user, or other variables.

	You can group data into columns and rows with automatic calculations.



Exploring data with PivotTable

To illustrate this idea of exploring data with PivotTable, we are using the same database used in figures 5.2 and 5.3, which contains thousands of invoices. In figure 5.4, on the first example on the left—we dragged the word/header Amount to the area of the Values, the same values you see on the map of figure 5.3. It summed all the Amounts in the database. When we dragged the Country header to the Rows-area of the map it resulted in the sums of Amount by country. Please take a look at the following screenshot:
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Figure 5.4: Dragging headers in the menu calculates for us the required results easily

PivotTable reports

When you create PivotTables—you have a number of features to make it “user friendly” for constructing reports. Your reports convey information regarding your data. The reports have four features (or tools): Hierarchies, Filters, Slicers, and Timelines.

The Hierarchies in a PivotTable report are when you have data elements arranged in subgroup order, as shown in figure 5.5. You can see how certain elements are subgroups of the others. On the left side of the figure, the “Qtr”s are a subgroup of Years; and Months are a subgroup of “Qtr”s. On the right side of the figure, the Products are a subgroup of Regions. Please take a look at the following screenshot:
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Figure 5.5: Hierarchies in a PivotTable report

There are two kinds of Filters in PivotTable Reports. One is when you use one of the headers as a filter. You drag it as you see on the left side of figure 5.6, and it is a member of the Filters area on top of the PivotTable (the area of Filters identified in figure 5.2). The second filter is the one that you see next to any of the row or column headers. See the right side of figure 5.6. Please take a look at the following screenshot:
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Figure 5.6: Two kinds of filters on a PivotTable report. A field filter on the left and a header filter on the right

Slicers and Timelines are relatively new additions to Excel PivotTable Reports (Slicer was introduced in 2010, and the Timeline in 2013.) The Slicer is a “visible” filter in Excel. Using the conventional Excel filters—we cannot see what we filtered if more than one filter is used. The Timeline tool allows you to filter by date. You will find out that by using these two tools, the presentations become dynamic. Both will be introduced in Chapter 11 of this series book “Pivot Tables Slicers and Timelines.” Please take a look at figure 5.7:
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Figure 5.7: The Slicer and Timeline images

PivotTable charts

PivotTable charts are created either directly from the data or—when we have a PivotTable and want to see the “big picture” when data is summarized. Visual representation helps understand the meaning of the PivotTable reports. Chapter 10, Pivot Table Charts, will cover this topic in detail. Figure 5.8 displays the locations of both the PivotTable and PivotChart icon locations on the Insert ribbon. Please take a look at the following screenshot:
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Figure 5.8: PivotTable and PivotChart icons

Conclusion

This was a short introduction to the next few chapters that go into detail about PivotTables and PivotCharts. The first section of this chapter explained what a PivotTable is and how it works. The following part was about the table’s uses and advantages, followed by a short review of the PivotTable reports. Finally, the chapter explained that we can use PivotCharts as part of the PivotTable or how they can be used on their own.

The upcoming chapter will describe in detail how to prepare the databases for PivotTable. You will be able to format and optimally arrange the databases ensuring the successful creation of PivotTables.

Points to remember


	PivotTables and PivotCharts are powerful and very easy to learn and apply to databases in Excel.

	Not only are the PivotTables easy to create—they are also easy to change and view the results with a few short clicks.

	PivotTable tools include some built-in calculations and filtering features.



Multiple choice questions


	Where do you find the PivotTable and PivotCharts icons?

	On the right side of the screen.

	On the Insert Ribbon.

	On the Data Ribbon.

	PivotTable and PivotCharts do not have icons.



	What is the Slicer?

	A tool to Slice the PivotTable.

	A visible Filter.

	A formatting tool for PivotCharts.

	None of the above.





Answers


	b

	b



Questions


	What is the PivotTable good for?

	What are the four areas of the PivotTable (map)?

	What is a PivotTable Report?

	What is a PivotTable Chart?

	What is a Time Line?



Key terms


	PivotTable: It is a tool to review, analyze, and present summarized data.

	PivotChart: It is a tool to review, analyze, and present summarized data in a visual format.







CHAPTER 6

Preparing and Labeling PivotTable Source Data


Introduction

This chapter describes the rules of the PivotTables data sources have to follow for the PivotTable to work. All the columns of the source data must have unique headers (you cannot have two different columns with the same header name). The data source cannot have any totals, averages, subtotals, and so on as a part of the data.

Using blank cells will result in calculation errors. For the database to work, we have to remove duplicate data, as it will result in the wrong calculation.

The database should not have any missing rows or missing columns.

This chapter will explain what to do and what to avoid in preparing the data source for the PivotTable.

Structure

Topics to be covered in this chapter:


	Preparing Data for PivotTable reporting

	Ensuring that data is in a tabular layout.

	Avoiding repeating groups as columns

	Eliminating gaps in the data source

	Using an Excel defined Table for PivotTables



Objectives

The purpose of this chapter is to be able to prepare data in a format that will enable you to create proper PivotTable in Excel.

Preparing data for PivotTable reporting

The table that will be used for the PivotTable must be structured and prepared for the successful outcome of the PivotTable report. The idea is to have the correct structure of the feeding table; otherwise, we are going to run into several problems that will result in distorted or erroneous results.

We have to make sure that the data does not have any totals or subtotals. This will interfere with the calculations of your PivotTables.

Among the requirement for a correct structure is in following the basic rules described as follows. Part of these rules is avoiding duplicate data, merged cells, missing rows or columns, and empty cells that can result in the wrong output.

Ensuring that data is in a tabular layout

Figure 6.1 displays a typical database that feeds a PivotTable. We will be using the terms, fields that are columns, and records that are rows, as shown in the following figure:
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Figure 6.1: A typical database structure

As far as the headers—make sure that none of them is missing. Figure 6.2 displays a database with a missing header. The PivotTable will not be able to handle it. Please refer to the following figure:
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Figure 6.2: Missing header in a database

Another thing to avoid is merged cells. You can see an example of merged cells in a database that will not work correctly for PivotTables. See figure 6.3:
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Figure 6.3: Merged cells in a database

In figure 6.4, we see missing data in cells. This time the counts may be off in the PivotTable:
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Figure 6.4: Missing data in a database

When we have missing data, as shown in figure 6.4—we must follow these steps to fill in the missing data you see in the figure:


	Select the first MISSING cell in the database (A3).

	Select the entire database. Use the Ctrl+A shortcut.

	Use Ctrl+G, which is the Go To Menu.

	On the menu, click Special… and follow by selecting Blanks.

	Type “=A2”, which is the first cell above the first missing data cell.

	Use Ctrl+ Enter. It will fill ALL the empty cells in the database.

	Next, use Ctrl+C (Copy) followed by Paste Special “As Values”. It will get rid of all the formulas.



See figure 6.5 for all the steps. This can be performed simultaneously on a large database consisting of hundreds of thousands of records/rows and countless missing data cells which have the data of the cells above them:
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Figure 6.5: Fixing the missing data problem

One more example of a problem to avoid and the solution to transform it into a tabular format is displayed in figure 6.6. The PivotTable will not be able to create a report with the data as it is seen on the left of the figure. You have to make sure that all the records are independent, as shown on the right of the following figure:
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Figure 6.6: Transforming data to the correct tabular format

Avoiding repeating groups as columns

Another problem to avoid is duplicate data. You have to make sure that you do not have the same columns. One of the requirements is that we have unique headers. If we see that we have two headers with the same name, it is most likely that you either made a mistake naming them or you have the same columns appear more than once.

The rule holds to avoid duplicate rows or groups of rows. If you think that you have duplicate rows that should not be there, you can use the remove duplicate feature of Excel. In figure 6.7, we selected the table and used Remove Duplicates on the Data Ribbon. We removed two duplicates. Please refer to the following figure:
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Figure 6.7: Removing duplicate rows

Eliminating gaps in the data source

A common problem with databases is having gaps in the data, either in the columns or the rows. Figure 6.8 demonstrates missing rows and a column in the database. Please refer to the following figure:
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Figure 6.8: A missing column and rows in a database

Using an Excel Defined Table for PivotTables

When you are using Excel PivotTables, you can update the PivotTable, referred to as “Refresh”, if you make changes withing the range of the original database. If you add rows or columns – you have tell the PivotTable about this change. . Using a Refresh will not pick up adding rows or columns. You will have to choose the Analyze menu and “Change Data Source”. If you add rows or columns to the database, you have to go through the motion of “informing” the PivotTable of the new boundaries/range of the data, as shown in figure 6.9:
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Figure 6.9: Changing the size of the source database of a PivotTable

Another option is converting the database to an Excel data table. An Excel data table formats the database as and data table. If you add rows or columns, all you have to do is use the Refresh feature, and the PivotTable will take into account the changes. To make the database an Excel data table, you have select a single cell in the database range and click on the “Format as Table” under the Home Ribbon and select any of the styles displayed. See the top of figure 6.10. The “Create Table” menu will show the range of data and show you that the table has headers. When you select OK, your database will become a Data-Table with a name that you can change in the name box. You can see Table1 in figure 6.10 (you can create an Excel data table using a shortcut Ctrl + T). When you add or delete rows or columns, your PivotTable is linked to the entire database. All you have to do is to refresh the PivotTable. Please refer to the following figure:
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Figure 6.10: Creating an Excel data table

The data table is a topic that is worth reading about. Using it with PivotTables has its advantages.

Conclusion

This chapter explained most of the rules you have to know for a database to work as a PivotTable source. The data should not have totals or subtotal calculations. Make sure the database has unique headers with ALL headers present. You should not have any missing rows or columns. Your data should not have any merged cells or missing essential data.

The chapter explained how to add missing data in cells in a way that is not manual. The last part of the chapter was about adding data to the database and how to incorporate it into the PivotTable. One way was to change the range of the data source in the PivotTable menu, and the second was on using an Excel Data-Table as a source and how to create it.

The next chapter is based on this one. The chapter is going to explain how exactly to insert the PivotTables. After describing the table’s parts and how it is mapped out—it will demonstrate how to drag the fields to the different parts creating the table and how to get the data summaries into their location, creating the finished PivotTable.

Points to Remember


	A source database for a PivotTable has to follow certain rules for the PivotTable to work correctly.

	The database should have unique headers.

	Make sure that the data does not have totals or subtotals.

	The PivotTable source should not have any missing rows or columns or duplicate data.

	Using an Excel data table makes it easier to update the PivotTable when data is added to the database.



Multiple Choice Questions


	Can a data source of a PivotTable have missing rows?

	Yes.

	No.

	Only when the database is small.

	Only when the database is large.



	What is the advantage of using an Excel Data-Table as a source for a PivotTable?

	It makes no difference.

	You can use the Excel data table as the PivotTable.

	It makes it easier to update the PivotTable without selecting the database again.

	None of the above





Answers


	b

	c



Questions


	Why should a database for a PivotTable follow the rules?

	What are the steps to fill in missing cells using the Go-To menu?

	What is a header in a database?

	What is a row called in a database?

	What is a column called in a database?



Key terms


	PivotTable: It is a tool to review, analyze, and present summarized data.

	PivotChart: It is a tool to review, analyze, and present summarized data in a visual format.







CHAPTER 7

Create, Calculate, and Format PivotTables


Introduction

This chapter is about the steps required to construct a PivotTable. It starts with inserting and creating the table. It is followed by a detailed process of formatting. The next step in this chapter—explains the different components of the table, such as rows/columns and values area. The chapter continues by demonstrating how to drag the data to the appropriate fields and the impacts of the user’s actions. You will also learn how to format and apply different PivotTable Styles.

Structure

The following are the categories and several subcategories that are covered here:


	Inserting the PivotTable.

	PivotTable Parts, Layout—Fields, and Areas.

	Dragging the Fields to the correct position.

	Change the structure by moving Fields.

	Summarizing values.

	Updating a PivotTable.

	Formatting and customizing PivotTables.

	Changing the layout form of a PivotTable.

	Formatting using PivotTable styles.



Objectives

The intention of this chapter for the readers is to be able to create their PivotTables on their own. When you complete reading it, you will be able to create your own table and insert the fields into the appropriate areas. You will be able to summarize the data using the built-in functions and modify, update and change the Layout. Finally, you will be able to use the built-in styles to create the format that you like.

Inserting the PivotTable

The first example we have is of a coffee shop chain with multiple locations in the four largest cities in England; Birmingham, Liverpool, London, and Sheffield. Our database has the total revenues of these locations for the last six months of the year. The data includes the most popular drinks; Coffee, Tea, and hot chocolate. The data is available in the Excel workbook of this chapter. The database has four unique headers Product, Month, City, and Revenue. See figure 7.1:


[image: ]

Figure 7.1: The top of the database to be used to create a PivotTable

To create the PivotTable, we selected a single cell in the database range and clicked on the Insert PivotTable. See figure 7.2., where the menu on the lower left indicates that our database source is in the range A1:D73. It created the PivotTable report area and the PivotTable Fields menu. We created the report area closer to the menu (starting in column K). You can see on the menu on the left that you can choose your starting location of the table. We did not use it for now. Let Excel do it for now.
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Figure 7.2: Inserting the PivotTable from the database

PivotTable Parts, Layout—Fields, and Areas.

Rather than defining a cell location, we can drag the relevant fields to the Pivot Table. The map introduced in Chapter 5, Speed up with PivotTables (figure 5.2), was used. See copy in figure 7.3.
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Figure 7.3: The four areas of a PivotTable

The PivotTable has four areas where data fields for creating the report (the fields are column headers of the database) can be dragged to are as follows:


	Filters area

	Columns area

	Rows area

	Values area



Dragging the fields

Once we inserted/created an empty PivotTable, we can move the fields to the designated locations on the PivotTable areas of the map. We can start with values. Our database has only one field/column with values, namely, the Revenues. If we drag the “Revenue” of the Fields-List in the menu to the Σ Values (the Values Area on the map), the PivotTable will sum all the Revenues in this new PivotTable. See the sum of Revenue (2,006,110) in our first PivotTable of figure 7.4:
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Figure 7.4: The first PivotTable

Now, we can move another field to the Rows area. Let us try dragging the Product field to there. When we drag the field, the PivotTable lists the three products of the database on the left side of the PivotTable, keeping the Rows area in alphabetical order. Note how the PivotTable divided the sum of the revenues into corresponding product categories. We knew already that the total sum of revenues was 2,006,110. Now, we found out how much revenue is contributed by each product category: 1,036,740 for Coffee, 483,920 for Hot Chocolate, and 485,450 for Tea. See figure 7.5:
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Figure 7.5: The PivotTable with rows category populated

The next field to be dragged to the Columns area is the City field, as shown in figure 7.6. This PivotTable report displays the summary of the revenues by both Product and city. This is why PivotTable has the reputation of being so powerful. We can get a detailed summary of the database with a few clicks. And this is only the beginning. Please refer to the following figure:


[image: ]

Figure 7.6: PivotTable with rows and columns categories populated

To add clarity, we changed the report’s structure—we chose to move the Month field to the Filters area. Figure 7.7 shows the PivotTable populated with the database’s fields:
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Figure 7.7: The PivotTable populated with all four fields

The month will be the Filter used. If we select only one month from the six months of the Filter—it will display the data for that particular month only. Filters will be further explained in Chapter 8, Sort, Filter, and Group Pivot Tables.

Changing the structure by moving fields

When we have a PivotTable, we can move the fields to other areas, resulting in different structures and summaries. We will start by moving the City field to the Rows area. This will result in a different structure of the PivotTable.

We can move the City field to the Rows area. We can move to the location below the Product or the position above the Product in the Rows area. We tried these two options in figure 7.8. The first option is displayed on the left side of figure 7.8. We have the Product listed first above the City field, which follows. The resulting PivotTable on the left side of the figure—has the Product on its left list, and the city becomes second, that is, lower in the hierarchy.

On the right side of figure 7.8, we have the city being first—above the Product, which is listed second. The resulting PivotTable on the right side of the figure has the city on the left of the PivotTable and the Product being second in the table’s hierarchy. Please refer to the following figure:
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Figure 7.8: Two fields in the rows area in different orders

Now, let us move the City field away from the Rows area to the Columns area. See the result in figure 7.9. Now, the cities are listed on the left of the report, and the Products are on the columns of the report (on the top.) The image is displayed at the bottom of figure 7.5. Do you see how the whole table is pivoted? Yes, this is where the PivotTable received its name, from its ability to PIVOT the table to highlight what you need. Please refer to the following figure:
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Figure 7.9: The new table pivoted (not formatted yet)

Now that we feel comfortable moving fields around—we can try other moves. In the example of figure 7.9—we made two moves: (1) we moved the Month field from the Filters area to the Rows area below the City Filed. Now on the left of figure 7.10, the months are listed as a subgroup of the cities. (2) We then changed this order on the right side of the figure to show the Cities as they became a subgroup of the months. Please refer to the following figure:


[image: ]

Figure 7.10: Moving the month field from the Filter area to the Rows area

You can try using the Excel workbook, which belongs to the chapter, to move the fields and understand the impact of your actions. We will have additional databases on the Excel file to experiment with these moves by yourself.

Summarizing values

Other than moving the fields to change the “structure” of the PivotTable, it is time to understand how the table’s values are calculated and summarized. Moving numerical fields like the Revenue to the Σ Values area results in the SUM (the SUM being the initial default option for numerical values). If you want other options—you have to create them with a menu.

Note: moving non-numerical fields to the Σ values area results in counting only.

Calculations

We rearranged the table to the order we had it back—as shown by the preceding image given in figure 7.6. It is displayed on the left side of figure 7.11. We can change the calculations in one of the two marked Points (1) and (2) on the left side of figure 7.11: (1) on the table itself, right-click on the word Sum. (2) On the Fields, left-click on the word Sum. When you click on either one of the two “Sum of Revenue” areas, you will get a menu displayed in the middle of figure 7.11. This is where you select the circled option: “Value Field Settings…” On this “Value Field Settings” menu, we chose the Count option.

The “Value Field Setting” has 11 different calculation functions. We displayed three of these calculation functions in figure 7.11:
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Figure 7.11: Activating the Value Filed Settings

First, we demonstrated the Count. Next, the Average, and finally, the Max. See all three options in figure 7.12:
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Figure 7.12: The PivotTable with count, average, and max calculations

Note- When database fields are not numerical—the only calculated function that the PivotTable will perform is the Count. In the example of figure 7.13, we moved the Month field to the Σ Values. The “Month” Field values in the database are text (July to December.) As we expected, the PivotTable calculates text as Counts only.

Please refer to the following figure:
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Figure 7.13: The PivotTable calculates text only as a count

Format values

When we create the PivotTable—the numbers are displayed in any arbitrary format. If you format the table’s values using the conventional Excel menus—it will revert itself to the arbitrary format unexpectedly. Yes, as soon as you change the PivotTable, the format will revert to the old format. Figure 7.14 displays Excel’s conventional formatting menus. It is also good to know that you can use the “Format Cell Shortcut” Ctrl+1. You can also get there with the Format Menus Home ribbon. Please refer to the following figure:
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Figure 7.14: Excel’s convectional formatting menus

Using the PivotTable formatting menu ensures that the format will not change when we modify the table. Figure 7.15 display the table when we calculate the Revenue’s averages. It is not formatted at all:
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Figure 7.15: The tables display the unformatted averages

To format the values, using the PivotTable menu, we have to open the “Value Field Settings…” menu. Either right-click on the Average of Revenue in the table, marked with the blue arrow in figure 7.16, or left-click on the Average of Revenue in the Σ Values area, marked with the red arrow. The “Value Field Settings…” menu will be visible. Please refer to the following figure:
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Figure 7.16: The two locations to activate the Value Field Settings

The Value Field Settings menu displays the current status of the Revenue Average. This menu has a “Number Format” button. See arrow in figure 7.17. We select the Number of the menu and proceed to use this menu. See the center of figure 7.17. We format the values with two digits following the decimal point and with the comma designation for thousands. The PivotTable is formatted accordingly, as you can see on the right side of figure 7.17:
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Figure 7.17: Formatting the table using the PivotTable format menu

You can right-click on the table and select “PivotTable Options…” and check on “Preserve cell formatting on update”. See figure 7.18. It will keep the formatting when you update the table:
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Figure 7.18: Making sure the formatting will not change

Updating a PivotTable

Things change from time to time in the original database, and we should be able to update the PivotTable with new or changed data. There are three ways to refresh the PivotTable.

Manual PivotTable refresh

The manual refresh is when you know the data has changed, and you just want to update it as you work with the PivotTable. There are two ways for a manual refresh: (1) right-click and select Refresh. (2) Select refresh on the “Data Section” of the PivotTable ribbon, as shown in figure 7.19:
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Figure 7.19: Manual refresh of PivotTable data changes

Refreshing a PivotTable when opening the file

You can set up the PivotTable to refresh the data every time the Excel file is open. To do so, right-click on the table, choose PivotTable Options… and on the Data menu, turn on “Refresh data when opening the file”. See figure 7.20:


[image: ]

Figure 7.20: Set up refreshing the PivotTable when opening the excel file

Refreshing a PivotTable when the database size changes

The two refreshing methods discussed above are good when the data is changing in the original database range itself. If you add/subtract rows or columns, the database changes in size, and the refresh will not work correctly.

If the PivotTable source database is an Excel “Data Table”—the “Refresh” option will be effective even if the database size changes—adding or removing rows or columns. It was explained in Chapter 6 of this book, Preparing, and Labeling PivotTable Source Data.

To refresh the PivotTable when the source’s database changes in size (if it is not an Excel Data Table), you must select the database again. To do so, click anywhere in the PivotTable and select Change Data Source under the PivotTable Analyze ribbon. See the icon on the left of figure 7.21. This will activate the Change PivotTable Source menu. You can see on the right side of the figure that the menu opens where the original source database is. It points to the Table/Range cell of the original database. If the database has changed (longer/shorter or wider/narrower), select the database range and click OK. The PivotTable will include all changes in the new range. Please refer to the following figure:
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Figure 7.21: Refreshing the PivotTable when the database changes in size by changing the database source

Formatting and customizing PivotTables

Once your PivotTable is the table that you wish to present, you can format and customize it further. To demonstrate the formatting option, we keep using the same database and the same PivotTable. Currently, it shows the SUMs in the table. See figure 7.22.

We are going to use this table to demonstrate the Excel PivotTable customization and formatting features. We begin with the customizations and follow with formatting. Currently, we have the number format with no digits to follow the decimal point and use a comma (,) as the thousand-separator (see the very first value of table 263,150).

Formatting the values is done as presented in the section “Format Values” (figure 7.17). Please refer to the following figure:
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Figure 7.22: A PivotTable with all fields of the database

To customize the table, we use the left side of the PivotTable Design ribbon, found in figure 7.23 (Layout and Options):
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Figure 7.23: A PivotTable layout and style option menu

Row and column headers

On the “PivotTable Style Options” of figure 7.23, we will start with the area marked “Options”. The Row Headers and the Column Headers are checked on (✓) by default. The left table of figure 7.24, marked “Original-All On,” displays the original table—with no changes. Figure 7.24 displays the impact of checking the two of these check signs (✓) off.


	Row Headers checked off: The Row Headers drop their “Fill” color and bold formatting. In the center of figure 7.24, the Row Headers are checked off. You can see that the rows’ names and summaries (Coffee and Hot Chocolate) are neither bolded nor emphasized.

	Column Headers are checked off: On the right side of the figure, note that the font is not bold and the background color has faded away. Please refer to the following figure:
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Figure 7.24: Formatting the row and column headers using the design options menu




Banded rows and column

On the same area of the Design ribbon “PivotTable Style Options”, the menu has the Banded Rows and Banded Columns menu. This menu will apply a color background/filler to alternate rows or columns (also called color banding.) It makes the data in your worksheet easier to read.

Figure 7.25 shows three options for Banding:


	Banded Rows,

	Banded Columns, and

	Banded Rows and Columns.



See the three options in the figure:
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Figure 7.25: Applying banded rows and columns in a PivotTable

Replace empty cells with “0”

One last choice for customizing the PivotTable is the option of replacing empty cells with zeros. In Figure 7.26, we see the Count (but not the Sum) of recorded Amounts for the first six months of the year. The PivotTable is on the sheet named Invoices on this chapter’s Excel file. We would like to replace the empty cells with zeros. To do so: right-click anywhere in the table. Select PivotTable options. On the Layout and Format menu, enter “0” in the cell “For empty cells show”. The result is displayed on the right side of the figure. The zeros are in. Certain people prefer non-empty cells for presentation purposes. Also, it could look better if you create a chart from it. Please refer to the following figure:
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Figure 7.26: Replacing empty cells with zeros (0) in a PivotTable

Change the layout form of a PivotTable

To change the Layout, we are again using the Layout on the left side of the ribbon, as displayed in figure 7.23. The Layout has four options (Do not Show Subtotals, Show all Subtotal at Bottom of Group, Show Subtotals as Top of Group, and Include Filtered items in Totals.)

We are using the menu in figure 7.27 for the Layout:
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Figure 7.27: The layout menu


	Figure 7.28 demonstrates options (1) and (2) of the four options listed here: Do not show Subtotals

	Show all Subtotal at the bottom of the group

	Show Subtotals as Top of Group

	Include Filtered items in Totals.



Options (1) and (2) are shown in figure 7.28. Option (3) is just reverting Options (1) and (2) to the original state. Option (4) is there (as explained) to include filtered totals, which is applicable when the PivotTable is filtered. It will be explained in Chapter 8, Sort, Filter, and Group PivotTables. Please refer to the following figure:
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Figure 7.28: The subtotals states of the PivotTables

Format using PivotTable styles

The last part of this chapter deals with PivotTable Styles. The PivotTable Styles is a color scheme “painter” of the tables. In figure 7.29, we selected a cell in the PivotTable and clicked on the Design Ribbon. This ribbon has three arrows on the right for the PivotTable Style gallery. Please refer to the following figure:
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Figure 7.29: PivotTables initial styles menu

Once you click on the arrows on the right, you can see all the color options. The gallery has Light color styles in the first group, followed by Medium color styles in the center followed by the last group that has Dark colors. See figure 7.30. You can use any styles that fit your needs:
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Figure 7.30: The PivotTables style colors

Conclusion

This chapter is a hands-on manual for inserting, creating, customizing, and formatting PivotTables. The first part of the chapter explains the different table components and demonstrates how to drag the data fields to the four areas of the PivotTable. It also explained how to structure and modify the table to meet your requirements.

The second part of the chapter focused on calculating the table’s values. It explained how to use the built-in PivotTable functions, such as Sum, Average, Count, and more. It continued with the different ways to Refresh the PivotTable when the original database has changed.

The final part of this chapter was about formatting. It examined the Layouts, Customizations, Styles, and color schemes of the PivotTable.

The upcoming chapter, Chapter 8, Sort, Filter, and Group PivotTables is based on the features explained in this chapter. It will explain how to modify the PivotTable. Subsequently—in Chapter 9, PivotTables Calculations, Formulas, and Functions, we will cover advanced calculation techniques.

Points to remember


	PivotTables have four areas; Values, Rows, Columns, and Filters.

	Creating the PivotTable Reports—by dragging the data fields to the different areas of the table.

	PivotTables can be modified by dragging the fields to other locations.

	We can assign different calculations to the table, such as sum, count, max, min, and more.

	PivotTables can be modified with layouts, styles, and color schemes.



Multiple Choice Questions


	How many areas does the PivotTable have?

	1

	2

	4

	6



	How do you move data into the PivotTable?

	Copy and Paste

	Drag the fields

	Use functions

	None of the above



	How do you automatically update the PivotTable – if the values in the database have been modified?

	You can drag the fields to the PivotTable again

	You cannot update table

	You right-click and select “Refresh”

	You right-click and select “Update”



	How do you add colors to your PivotTable?

	Use the Format Painter

	Use conventional formatting

	Use the Color Schemes menu

	None of the above





Answers


	c

	b

	c

	c



Questions


	How do you add Color Bands to the PivotTable?

	Why are text field summaries calculated as Counts only?

	Why would you use only the PivotTable Formatting options only for formatting the table?

	What are the three levels of the color style schemes of the PivotTable?



Key terms


	Filters area: This is the area you drag the field to create the PivotTable report filter.

	Columns area: Is the location on the PivotTable, where the fields dragged too will become the column headers of the PivotTable

	Rows area: Is the location on the left of the PivotTable, where the fields dragged too will become the category names of the horizontal values of the table.

	Values area: This is where the fields dragged to are calculated. Usually, as sums, if the fields are numeric or count if the fields are text. This is where you can also modify the calculations to be other functions.







CHAPTER 8

Sort, Filter, and Group PivotTables


Introduction

When working with a PivotTable—we can manipulate table fields, summaries, and calculations. This chapter will explain how to arrange the layout using buttons to collapse or expand the data in different ways, allowing sorting and grouping of data in the table.

Structure

Topics to be covered:


	Filter data in a PivotTable

	Group data

	Group selected items and name a group

	Ungroup grouped data

	Sorting the table



Objectives

Now that we have experienced creating, modifying, and formatting PivotTables, in this chapter, we proceed with a few more advanced topics. Our first goal is to be able to filter information contained in the tables—using both the fields in the Filter area and the filtering features of the fields listed in the Rows and Columns areas.

The second objective is to understand how to group data, as well as group row and column elements. These grouping capabilities are very useful to further analyze the data to obtain a better picture of it—when the table is too large. Smaller/grouped tables are easier to visualize and understand, and in later parts of this book, to chart as well.

The last part will explain how to sort the PivotTable.

Filter data in a PivotTable

We are using the same example of the data and PivotTable, which we used in the previous chapter. The PivotTable is displayed in figure 8.1. The cities are under the column area, months are under rows, the revenue is in the center, and the product list is in the filter. The map on the right is to help visualize it again.
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Figure 8.1: PivotTable to be used for filtering the table

On this PivotTable, we have three filtering indicators shaped as a downwards triangle “6. Figure 8.2 clarifies the three filter triangles by area name. Please take a look at the following screenshot:
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Figure 8.2: The three filter types of PivotTable

Report filters

As for the PivotTable filter, it is exactly what it is meant to be. It is purposely there as a report filter for the entire PivotTable.

The specific fields are moved there to act as a filter for the entire PivotTable report. As an example, we can use the filter to display the exact same report just for Coffee. In figure 8.3, you see that we clicked on the filter triangle on the left, and we selected Coffee. The resulting report is on the right of figure 8.3:
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Figure 8.3: Activating the PivotTable report filter for one item, Coffee

Now, we tried something else. In the example of figure 8.4, we moved the Month field to the Filters area and the City field to the Rows area (left side of the figure). We added an additional filter for the month of July. Now, we can see the filtered report of Revenues per city of Coffee in the month of July on the right side. Using the filter is very easy. Try it yourself. Please take a look at the following screenshot:
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Figure 8.4: Sales of Coffee in July summarized per city

Before we proceed to the row and column label filters, we need to point out a major possible problem the Report filter has. In the example of figure 8.5, we are using the Report in figure 8.3. We selected two products, Coffee and Tea. The result is on the right side of the figure. You can see that the filter says Multiple Items. Unless you remember that you have just selected Coffee and Tea—you would not be able to tell what is behind this filter.

If you make a presentation or send a report—your audience would not be able to tell what you had in mind when you filtered the Report. Even the creators may not remember what they filtered when they look at it again.

The Microsoft Excel development team has noticed this filter’s problem. Starting with Excel 2013, Microsoft has added the Slicer to PivotTables. Slicers are the visible filter tool that will be discussed in Chapter 11, Pivot Tables Slicers and Timelines of this book. Please take a look at the following screenshot:


[image: ]

Figure 8.5: Selecting multiple items on the PivotTable Report filter

Row and column filters

When using the row and column filter, we can say, “what you see is what you get” (WYSIWYG). In the example of figure 8.6, we tried two filters. For the rows, we have July and August, and for the column, we selected Birmingham and Liverpool, which is exactly what you see in the table. The Slicer is not necessary here. Please take a look at the following screenshot:
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Figure 8.6: Row and column filters. The results are visible on the PivotTable

The row and column filters of a PivotTable work as the conventional Excel filter. You can choose other options, such as Value Filters or Label Filters—then choose any of the options displayed in figure 8.7. It is suggested that you try it by yourself. Please take a look at the following screenshot:
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Figure 8.7: The different options on the row and column filters of a PivotTable

Group data

When you have a field with many elements on rows of data on a PivotTable, it is difficult to see them all and understand the data. Furthermore, creating a chart or using a PivotChart with too many elements, the chart looks crowded, and it is difficult to decipher the meaning of the data. The solution is very simple. We can group the data elements by numerical groups or by numerical range groups by combining dates (days to months, months to quarters, or years) and non-quantitative names into logical groups (such as grouping cities, regions, or food elements into clusters of food categories).

Grouping numbers

When you have a PivotTable, you can group the row and the column information in multiple ways. We will begin with grouping numerical data. Starting with the database “Invoices” on the Excel file for this chapter, we find a list of invoices with company names, countries, and dates. You can see a sample of this database in figure 8.8:
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Figure 8.8: Sample of the database invoice

We will first create a PivotTable of the data—placing the numerical values of the database on the rows area. The initial PivotTable is on the left side of figure 8.9. It has the amounts in the rows area and again in the Σ Values area—resulting in the Sum of Amounts. We changed the Sums of the Σ Values to Counts so that we can see how many invoices were there for each invoice amount. On the right side of the figure, you can see the counts per invoice. Most of the counts have the value of “1” and two a value of “2”. See row 13 of the figure on the right, which indicates that we have two (2) invoices in the amount of $14.00. We displayed on the figure the first few rows and the last couple of rows at the end out of the over 1,140 rows on the sheet. Please take a look at the following screenshot:
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Figure 8.9: The PivotTable with sums and counts

We will group the row column of the long table to look much better. To do so, we will select any of the cells on the left of the table. Figure 8.10 displays the steps to group the column. You can either right-click on any cell [see (1)] and select Group or click on the Group field under PivotTable Analyze (2), and get the Grouping menu (3). The menu attempts to start at the lowest value, 4.8 and end at the highest, 15,180, with increments of 1,000. Menu (4) on the figure—shows choosing to start with 0, ending with 1,600 by increments of 2,000. Please take a look at the following screenshot:
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Figure 8.10: Grouping the rows are data

See the grouped PivotTable in figure 8.11. On the left, we see the grouping as applied in figure 8.10. At the bottom on the left side, we use the menu for this data again, with increments of 1,000, resulting in the middle table of figure 8.11. Finally, we grouped again (middle bottom of figure) with increments of 500, resulting in the table on the right. The grouping displays the fact that the vast majority of the invoice amounts were below $500. The grouping is a great tool for understanding data. Please take a look at the following screenshot:


[image: ]

Figure 8.11: Grouping the row data

As we noticed that most of the invoices are below $1,000, we decided to use the grouping one more time. On the left side of figure 8.12, you can see that the grouping menu has a range of 0 to 1,000 with increments of 50. The resulting report (on the right) summarizes the data and includes >1,000. Please take a look at the following screenshot:
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Figure 8.12: Grouping only part of the range 0–1,000

Grouping dates

The same grouping technique can be applied to dates. If we move the dates to the rows area (the Sum of Amounts is in the center), the data looks overwhelming, as we have about 480 days in the time period. Please take a look at figure 8.13:
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Figure 8.13: Dates in the row data

To group the dates, we use the same grouping menus in figure 8.10. The difference is that the Grouping menu recognizes the fact that we are dealing with dates. Figure 8.14 illustrates the uses and outcomes of grouping dates. On the left (1), we grouped the data using Months only. In the center (2), we used Months and Years, and on the right, the grouping is presented by Quarters and Years (3). Please take a look at the following screenshot:
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Figure 8.14: Grouping the table with dates

Group selected items and name a group

When the data is not numeric, we use a slightly different way to group the items. Figure 8.15 shows the same PivotTable, with the sum of the invoice amounts as the Ó Values and the countries on the left in the Rows area, marked with (1).

In the center, marked (2), all the countries from the Continent of America were selected.

We selected one country, (such as) Argentina, and holding the Ctrl key down on the keyboard, we selected all the others. Once all are selected, we can use one of the two options we used earlier. The two menus option is in the center (2). Either select the Group on one or Group Selection on the other. The result is marked (3). All counties under Group 1—are all from the continent of America. Please take a look at the following screenshot:
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Figure 8.15: Grouping all the states of America under Group 1

Once we have Group 1 with the American Continent countries on the list (Argentina, Brazil, Canada, Mexico, USA, and Venezuela) under Group 1 above, we can name it. To do so: select the cell that reads Group 1, cell A3, on the left of Figure 8.16 marked with (1). You can see on the left that Group 1 is visible in the formula bar. Type America in the formula bar, and the name change as you see on (1). The name has changed.

On the figure, we select, holding the Ctrl key, all the other countries that are in Europe. Again, we use the menu to group that list. You can see in Part (2) that all the European countries are under Group 2. At the bottom of Part (2) of the figure, we change the name of the group in the formula bar to Europe. The resulting groups with the appropriate names are visible on the top of Part (3).

Finally, click on the “–“ icons next to each group name, collapsing the groups. See the bottom of Part (3) of the figure. The table has only America and Europe. Please take a look at the following screenshot:
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Figure 8.16: Grouping the European countries and collapsing the Data on the PivotTable

Ungroup grouped data

To ungroup the numerical data or dates, use the menus in the same locations used to group them. Just right-click on the data (1) or click on the PivotTable Analyze and select Ungroup. See figure 8.17:
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Figure 8.17: Ungrouping the grouped data

To ungroup non-numerical values, as shown in the example in figure 8.16, you can use the same menu; however, you must select the group name cells. You can ungroup one group at a time or hold the Ctrl key down, select all the group header names and ungroup them all together.

Sorting the table

Sorting PivotTables is done in a very similar way to all other sorting features of Excel. Figure 8.18 shows two options. The one on the left is done by right-clicking and selecting the menu. On the right of the figure, you see the conventional sorting icons under the Data ribbon. Please take a look at the following screenshot:
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Figure 8.18: Sorting the Pivot Table

There are many reasons for sorting the data. One example is shown in figure 8.19, where we sorted the Sum of Amount in descending order. This is also referred to as the Pareto distribution. It enables the reader to understand the data better. It will be presented later in Chapter 13, PivotTable and Charts Case Studies. We took the liberty to show you the difference using charts of the data. Please take a look at the following screenshot:
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Figure 8.19: A sorted pivot table

Conclusion

In this chapter, we covered topics that make the PivotTables easier to read, understand, and present. The chapter began by covering filters and reducing the data by hiding irrelevant groups of cells/data. Most of the balance of the chapter explained how to group parts of a PivotTable; first, it was about numerical values and dates, followed by grouping non-numerical records. The very last section of this chapter explained how to sort the data in the table.

The upcoming chapter is going to include different advanced PivotTables calculations. It will show how to perform calculations that are not part of the table’s built-in calculations and how to create new calculated fields.

Points to remember


	You can filter the PivotTable in order to hide redundant information.

	Grouping in PivotTables enables better visualization of the table.

	Sorting PivotTables is also a way to decipher information about the data.



Multiple choice questions


	What parts of the PivotTable can you filter?

	Rows

	Columns

	The entire report with fields in the filter area

	All of the above



	What can you group in the PivotTable?

	Numerical values

	Dates

	Non-numerical data

	All of the above



	Why do you sort data on the Pivot Table?

	No apparent reason

	Make the data more presentable and understood

	To help you group the table

	None of the above





Answers


	d

	d

	b



Questions


	How do you group dates on a PivotTable?

	How do you rename the Group name after you create a group?

	How do you ungroup numerical groups in a PivotTable?

	How do you filter the entire PivotTable report?



Key terms


	Filter a PivotTable: Hiding part of the table that you do not want to display.

	Grouping data in the PivotTable: Grouping the data enables a better understanding of the data.

	Sorting a PivotTable: Arranging the data in a logical way for better understanding and visualization.







CHAPTER 9

PivotTables Calculations, Formulas, and Functions


Introduction

In addition to summarizing data, grouping, sorting, and filtering—one can perform other calculations on the table. If the standard PivotTable calculation functions do not represent what you need or expect, you can create your own formulas in Calculated Fields and Calculated Items. The PivotTable can include the supplementary Calculated Fields you create. In this chapter, we will explore the process of adding Calculated Items and Fields to PivotTables.

Structure

Topics to be covered:


	Create formulas in a PivotTable

	Add Calculated Fields

	Add Calculated Items




	View all created formulas in a PivotTable

	Edit or delete a PivotTable formula (field or item)



Objectives

We have seen in Chapter 7, Create and Format PivotTables that PivotTables have built-in summarizing functions such as Sum, Count, Average, and others. From time to time, the functions included are not sufficient for your purpose—and you may need to add calculations that are not part of the database and/or the PivotTable.

When you complete this chapter—you will be able to add Calculated Fields and Calculated Items to a PivotTable. You will also be able to either delete or modify these formulas whenever necessary.

Create formulas in a PivotTable

Excel enables us to create and modify our own calculations. This part of the chapter explains how to go about doing it.

Add Calculated Fields

Adding Calculated Fields means creating our own formulas which are not part of the PivotTable. We are using the database in the sheet named Transactions in the Excel file for this chapter. In this database, we have seven USA cities (Chicago, Huston, Los Angeles, Miami, New York, Philadelphia, and San Francisco) with transaction information for the year 2018. The corporation had several transactions per day. See figure 9.1:
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Figure 9.1: The 2019 transactions

We were asked to analyze the data and calculate the profits and the percentage of profit. The first step is to generate a PivotTable the way we did in the previous chapter. We moved the dates to the Rows area, and we grouped it to display quarters and months. We dragged the revenues and costs to the Σ Values areas and formatted them for currency. See figure 9.2.
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Figure 9.2: The first PivotTable created for the database

Now, we would like to create two Calculated Fields. One for the “Profit” and one for “Percentage Profit”. To calculate the Profit, follow these three steps: (1) select in the “PivotTable Analyze” ribbon the “Fields, Items & Sets” menu and choose “Calculated Field…”. It will display the “Insert Calculated Field” menu (2). On the menu (3), enter your chosen name for the formula (we used Profit.) For the “Formula” in the menu, delete the 0. Click on the Revenues fields. Type the “–” (minus) sign. Click and add the Costs field, as shown in figure 9.3. The result in the Pivot Table is displayed in figure 9.4. Please refer to the following figure:
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Figure 9.3: The steps to create the calculated field profit

The calculated new field “Sum of Profit” is on the right side of figure 9.4:
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Figure 9.4: The PivotTable with the new Calculated Field

To calculate the Percent Profit, we follow Steps (1) and (2) as in figure 9.3. See the resulting “Insert Calculated Field” in Part (1) of figure 9.5. The formula for “Percent Profit” is =Profit/Revenue. The result (2) on the figure has the profit in a $$$—rather than % format. To format it correctly: right-click on one of the values under “Sum of Percent Profit” and choose “Value Field Setting”. Choose “Number Format” visible on the menu “Format Cells”, marked (3) on the figure:
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Figure 9.5: The Calculated Field “Percent Profit” without the correct format

The resulting table with the correct formatting is displayed in figure 9.6:
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Figure 9.6: The Calculated Field “Percent Profit” in the correct format

Add Calculated Items

To add a Calculated Item is slightly different than in the Calculated Field. Instead of the dates used in the example earlier, we dragged the cities to the Rows area. See the left side of figure 9.7. We did use the same menu in figure 9.3 above—but here we chose “Calculated Item…”, as you can see on the right side of figure 9.7:
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Figure 9.7: Selecting the Calculated Item menu

We started by sorting the Pivot table in descending order by revenue of each city. We wanted to identify the Top Three cities with the highest revenues.

Using the “Calculated Item…” menu, we entered the item name we chose “Top Three”. For the formula itself, then we entered the formula by clicking on the three names and adding the “+” (plus) sign. =San Francisco +Huston + Miami

The “Top Three” Calculated Item is on top of the table on the right of figure 9.8:


[image: ]

Figure 9.8: A PivotTable with a calculated item

View all formulas in a PivotTable

When you have several Calculated Fields and Calculated Items, you should validate which formulas you have applied. To do so, use the same path you used for creating the items. See figure 9.9. When you select the List Formulas it opens a new sheet with the list of all the formulas. See the right side of figure 9.9:
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Figure 9.9: A list of formulas of the PivotTables in the file

Edit or delete a PivotTable formula

This chapter showed how to create Calculated Fields and Calculated Items. These were the formulas that were not part of the Excel PivotTable built-in functions. You may want to either edit or delete these formulas.

The user could decide to delete the formula because it is the wrong formula. Sometimes the creator does not want to share the information.

Modifying or deleting the Calculated Field: We can again use the same path to edit or delete the field—the way you created it: select in the PivotTable a cell that contains part of the Calculated Field and follow these steps displayed in figure 9.10:


	On the “PivotTable Analyze” ribbon, click on the “Fields Items & Sets”. Select “Calculated Field...”.

	On the “Insert Calculated Field” menu, click on the drop-down arrow and select the field you wish to edit or delete. We chose the Profit.

	You can either delete or modify the formula. Please refer to the following figure:
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Figure 9.10: Steps to modify or delete a Calculated Field




Modifying or deleting the Calculated Item: We can, again, use the same path to edit or delete the item that you chose to create it. Click on one of the cells in the PivotTable that contains the Calculated Item and follow these steps displayed in figure 9.11:


	On the “PivotTable Analyze” ribbon, click on the “Fields Items & Sets”. Select “Calculated Items…”.

	On the “Insert Calculated Item” menu, click on the drop-down arrow and select the Item you wish to edit or delete. We had only one “Top Three”.

	You can either delete or modify the formula. Please refer to the following figure:
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Figure 9.11: Steps to modify or delete a Calculated Item




Conclusion

This chapter covered two important self-created formulas. These formulas are for calculations that are not part of the built-in Excel PivotTable functions. One topic was the Calculated Fields and the second was Calculated Items.

In the upcoming chapter, we will focus on ways to create PivotTable charts.

Points to remember


	PivotTables have an option to add calculations that are not part of the built-in functions.

	PivotTables have options for Calculated Fields and Calculated Items.



Multiple Choice Questions


	What is a Calculated Field in a PivotTable?

	A built-in Excel function.

	An intersection of a row and a column in a PivotTable is calculated.

	A Field that you can calculate and add to the table by yourself.

	None of the above.



	What is a Calculated Item in a PivotTable?

	A built-in Excel function.

	An intersection of a row and a column in a PivotTable is calculated.

	An Item that you can calculate d and add to the table by yourself.

	None of the above.





Answers


	c

	c



Questions


	What are the steps needed to create a Calculated Field in a PivotTable?

	What are the steps needed to create a Calculated Item in a PivotTable?

	How do you edit or delete a Calculated Field?

	How do you edit or delete a Calculated Item?



Key terms


	Calculated Field in a PivotTable: You can create your own formulas in the Calculated fields in the PivotTable.

	Calculated Item in PivotTable: You can create your own formulas in Calculated Items in the PivotTable.







CHAPTER 10

PivotCharts


Introduction

A PivotChart is similar to any chart created in Excel, but the only difference is that these charts are created directly from the data. As in the original PivotTables, PivotCharts are dynamic, so you can change a PivotChart by updating the values in a PivotTable.

Structure

Topics to be covered: insert PivotChart.


	Create a PivotChart.

	Swapping rows and columns of data in the Chart.

	Change chart type.

	Refresh a PivotChart.

	Show running totals in a PivotChart.

	Move a PivotChart to a new sheet.



Objectives

The first instinct that most Excel users have is to create a PivotTable from the data. Not everyone looking at a PivotTable report sees the big picture they want to convey. PivotCharts are a good way to add a visualization tool to your data and report. This chapter will explain how to create and utilize PivotCharts to do so.

Create a PivotChart

To create a PivotChart, you can either start from the row data from which you already created a PivotChart or create a PivotTable first to insert it as a chart.

In this example, we used the same database used in previous chapters. It is also stored on the Excel file for this chapter. To create a PivotChart from the database:


	Select a single cell in your database.

	Select Insert > PivotChart and PivotChart option. See figure 10.1:
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Figure 10.1: Activating the PivotChart menu




Select where you want the PivotChart to appear. By default, it will create both the PivotTable and the PivotChart on a new sheet. See figure 10.2 for the menu and the empty PivotTable and PivotChart:
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Figure 10.2: The empty PivotChart and PivotTable just created

We are already familiar with the PivotTable and the menu on the right side of figure 10.2. We used the same menu several times in Chapter 7 “Format, Style, and Customize PivotTables” when we presented “Create and Format PivotTables”. The only difference this time is that the menu is now named “PivotChart Fields” instead of “PivotTable Fields”. It works the exact same way; other than that, when you drag fields to the menu—it adds the data to the PivotTable and the PivotChart simultaneously.

We are going to repeat what we did in Chapter 7, Format, Style, and Customize PivotTables of this book. Drag the City field to the Legend area (now—equivalent to the Columns area in Chapter 7’s area.) Drag the Product to the Axis area (now—equivalent to the Rows area); and finally, drag the Revenue to the Σ Values area. Figure 10.3 shows the equivalency between the two examples. The top of the figure has the PivotChart menu, and the bottom part has the PivotTable menu:
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Figure 10.3: The PivotChart and PivotTable menus

Swapping rows and columns in the PivotChart

Back in Chapter 3, Custom Charts, Data Filtering & Formatting of this book, we showed how to swap Rows and Columns in an Excel chart. If you use a chart for a PivotTable, you can use the chart for the table and swap the Rows and Columns.

The amazing thing about doing it with a PivotChart is that not only does it change the PivotChart but also actually swaps the initial Row and Column fields simultaneously. The current example is in figure 10.4. The rows have the Products, and the columns have the cities:
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Figure 10.4: The current state of the PivotTable and the PivotChart

We swapped the rows and columns of the PivotChart in figure 10.4, which resulted in the actual fields changing on the PivotTable as well. See figure 10.5:


[image: ]

Figure 10.5: Switch row/column on PivotChart changes the chart, and the PivotTable

Change chart type

In Chapter 3, Custom Charts, Data Filtering & Formatting of this book, we learned how to change the chart type. We can use the same technique used in Chapter 3, Custom Charts, Data Filtering & Formatting to effect changes—as marked with (1) in figure 10.4—or use the Design ribbon marked with (2). Both results are shown in (3) on the chart. See both options and the resulting menu in figure 10.6:
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Figure 10.6: Changing chart type of the PivotChart

You can use any of the charts on the menu, as shown in figure 10.7. We illustrated a bar chart on the left and a line chart on the right. You will discover that some of the chart types on PivotCharts do not work. Some are better than others. You will have to explore which fits your needs. Please refer to the following figure:
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Figure 10.7: Examples of changing the PivotChart to a bar or a line chart

Refresh a PivotChart

There are three ways to refresh the PivotChart. (1) Click on the Refresh icon on the PivotChart Analyze ribbon. (2) Use the Alt+F5 shortcut. (3) Right-click on the PivotTable and choose “Refresh”. See figure 10.8:
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Figure 10.8: Refreshing the PivotChart (and PivotTable)

Show running totals in a PivotChart

Once you become a frequent user of PivotCharts, you will find out that you can never include the total in the PivotChart as a column. In the example of figure 10.8, you can see two charts. The top one is the PivotChart. Excel cannot create the chart with the total. If you copy the PivotTable and paste it somewhere else as values, the chart can be created. You can see that the total on the lower chart does not belong there—as it does not provide valuable representation. See figure 10.9:
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Figure 10.9: Showing the grand total in the chart

If the display of the grand total on the PivotChart is needed, you need to use a text box to add the actual numerical value. Without getting too involved in formatting techniques in this book, we can add two text boxes to the chart. One that has the text term “Grand Total” and one that has the numerical value 2,006,110. (The Grand Total has the amount of £2,006,110.00.)

You can see in figure 10.10 how it was done:


	In Cell D2, we had an “=” sign, and we clicked on B6 so that we have there the value of the Sum of Revenue. The function of D2 is visible under cell D2.

	We entered a text box on the chart and just typed “Grand Total”.

	We entered another text box on the chart and typed “=” in the formula bar. Then, we selected D2.



The resulting PivotChart is displayed on the right of figure 10.10:
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Figure 10.10: Adding the grand total text and value in the PivotChart

If you use the filter on the city of the PivotChart, by removing London—you can see the result on the left side of figure 10.11, presenting the new grand total without London:
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Figure 10.11: When using a filter with the grand total changing on the PivotChart

Move a PivotChart to a new sheet

There are two ways to move the PivotChart to a new sheet. One way is to right-click on the chart’s edge and select the option from the menu—and the other one is to use the main menu. You can see the two different ways in figure 10.12:


	Right-click on the edge of the PivotChart and select “Move Chart…” on the menu.

	Select the PivotChart and select the Move Chart menu on the PivotTable Analyze ribbon. Please refer to the following figure:
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Figure 10.12: Activating the “Move Chart” on a PivotChart




When you activate the “Move Chart”—you will see the menu, as displayed on the left side of figure 10.13. Selecting the “New sheet” on the menu resulted in moving the PivotChart to the new sheet named “Chart2”. Note that the PivotChart moved with the fields shown on the right:
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Figure 10.13: Moving the PivotChart to a new sheet

Conclusion

This chapter explained how to create PivotCharts. The chapter proceeded to demonstrate how to swap rows with columns on the PivotChart, how to change chart types, and how to refresh the data. The last two sections of the chapter focused on displaying the running totals on the chart and how to move the chart to a new sheet.

In Chapter 11, PivotTables Slicer and Timelines—you will find out how to use special filters named Slicers for standard filters and Timelines for filtering dates.

Points to remember


	PivotCharts are charts that are created directly from the database to provide better visualization of the data—complementing PivotTables.

	We can manipulate PivotCharts in a very similar way to manipulating PivotTables—making it very easy and intuitive to do.



Multiple choice questions


	What is a PivotChart?

	A built-in Excel function.

	An intersection of a row and a column in a PivotTable.

	A chart was created instead of a PivotTable.

	None of the above.



	Why you should not have a Grand Total as part of the PivotChart?

	PivotTables do not have a total.

	You can have a total as part of the chart.

	The total in the chart is not a logical value comparing it to the rest of the values.

	None of the above.





Answers


	c

	c



Questions


	How do you create a PivotChart?

	How do you swap rows and columns in a PivotChart?

	How do you move the PivotChart to a new sheet?



Key term


	PivotChart: A feature in Excel that enables you to create a chart instead of a PivotTable.







CHAPTER 11

PivotTable Slicers and Timelines


Introduction

Slicers and Timelines are powerful and visible filtering tools for PivotTables.

Slicers provide activation buttons that enable us to filter PivotTables. In addition to quick filtering, slicers also display current filtering status, which makes it easy to understand currently displayed details.

Each Slicer consists of a header, a Clear Filter button, and a scroll bar for viewing hidden parts of the Slicer. The Timeline is a kind of ruler created to display the sequence of data containing dates in the PivotTable. The Timeline has a scroll bar for scrolling, a header to identify what is filtered, a selection label to indicate selected dates, and a time level for the units used (year, quarter, month, and so on). One can use the Timeline handles to either increase or decrease a selected range of dates. Like with the Slicer at large—there are ways to arrange, align and size its elements.

Structure

Topics to be covered:


	What is an Excel Slicer?

	Creating the Slicer toolbar.

	Excel Timeline.

	How to create Timelines.

	Timeline tools.



Objectives

The objective of this chapter is to learn how to create Excel Slicers and Timelines and how to harness them for practical use. After completing this chapter, you will be able to use both of these tools to filter PivotTable data in a very intelligent way. Other than understanding how to use both tools, you will be able to format them and understand the intricacy of all these tools’ parts—utilizing them in your data evaluation.

What is an Excel Slicer?

Slicers in Excel PivotTables and PivotCharts are used as filters that can help you and your audience understand the information extracted and displayed on the screen. As we have shown in Chapter 8, Sort, Filter, and Group PivotTables—conventional PivotTable filters are not displaying what is being filtered. As mentioned in Chapter 8, Sort, Filter, and Group PivotTables, Microsoft introduced the Slicers in 2013 to overcome this problem.

Slicers are quick to use as a filter to exhibit the current filtering state. This makes it easy to understand what precisely is presently displayed in the PivotTable and the PivotChart.

For explaining this tool, we are using here the same database used in Chapter 8, Sort, Filter, and Group PivotTables. The data is on the sheet named Data on this chapter’s Excel workbook. The PivotTable shows this information in figure 11.1. The filter has the product list: Coffee, Hot Chocolate, and Tea. Please take a look at the following screenshot:
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Figure 11.1: PivotTable example of Chapter 8, Sort, Filter, and Group PivotTables used again

When we filter the PivotTable with two products, as shown on the left side of figure 11.2, the filter reads Multiple items. You can see on the right of the figure that the reader cannot tell what is being filtered or displayed. This makes it clear that PivotTable filters really do not work for us in this case. Please take a look at the following screenshot:
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Figure 11.2: PivotTable filter has the words multiple items

Creating the Slicer toolbar

Because the filters are not displaying what is filtered, using the Slicers is the solution. This is demonstrated here as the Slicer is introduced.

To create a slicer, select at least one cell on the PivotTable and use Insert Slicer. Figure 11.3 shows the process of creating a Slicer for the Product field of our data. We can use the Insert ribbon or the PivotTable Analyze ribbon to insert the Slicer. Both ribbons are marked with (1) in figure 11.3. Selecting Insert Slicer results in the Insert Slicers menu (2). This menu has the list of all the fields of our database and the linked PivotTable. In this example, we selected the Product field only, which resulted in Product Slicers marked with (3) on the figure. Please take a look at the following screenshot:
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Figure 11.3: Inserting a Slicer for the product field

Now that we have a Slicer, we can filter the PivotTable with one or more items on the Slicer. On the top of figure 11.4, we filtered the table with one item only: Hot Chocolate. To select multiple items, we can either hold the Ctrl button on the keyboard to select more items or click on the menu area marked with “M” on the bottom part of the figure, then select multiple items. Please take a look at the following screenshot:
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Figure 11.4: Using the Slicer to filter the PivotTable

To cancel the Slicer’s action, you can click on the funnel on the top right side of the Slicer, and it will display all the items without filtering. The funnel has a crossed-out check sign “✓” when the filter is activated. When the filtering is canceled, the check sign will be grayed out (“✓”).

In the following example, we are using the same PivotTable. This time the months are in the row area, and the revenue is in the Σ values. Two Slicers are displayed in figure 11.5. The City Slicer filters out Liverpool and Sheffield leaving Birmingham, and London, with Hot Chocolate as the only Product. Please take a look at the following screenshot:
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Figure 11.5: Using two Slicers to filter the PivotTable

To format or change the size of the Slicer, you can use the Slicer’s ribbon. In figure 11.6, we have two examples. In the first example (1), we clicked on the marked design, and it resulted in the chosen color on the right. In the second example (2) of the figure, we changed the number of columns to “2”. You can see all the specifications for the button sizes and for the entire Slicer marked with the red rectangular. The results are on the right. The idea for this change is to make it visible, especially if you have many categories on the Slicer and want to see them all. Please take a look at the following screenshot:
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Figure 11.6: Formatting the Slicer

If you want to keep the Slicer active while hiding it, follow the steps described in figure 11.11 in the section Timelines and Slicers Hide/Unhide.

Excel timeline

Timelines like Slicers are the interactive filter that lets you filter dates on a PivotTable or a PivotChart. They are similar to Slicers in the way that you insert and keep them with the PivotTable or PivotChart. Timelines like Slicers are quick to use as a filter and—likewise, indicate the current filtering state. This makes it easy to understand what exactly is presently displayed.

How to create timelines

The example we are using for this chapter is located in the Excel workbook on the sheet named Invoice. The data has invoices from July 29, 2019 to May 30, 2020. We created a pivot table with the countries on the rows area and the extended prices (invoice amount) as the Σ values. See figure 11.7:
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Figure 11.7: The database used and the created PivotTable

To create a Timeline, select at least one cell on the PivotTable and use Insert Timeline. Figure 11.8 shows the process of creating a Timeline for the PivotTable. We can either use the Insert ribbon or the PivotTable Analyze ribbon to insert the Timeline. Both ribbons are marked with (1). Selecting the Insert Timeline activated the Insert Timeline menu (2). This menu has a list of all the date fields of our database and PivotTable. Our example has only one date data, InvoiceDate. We selected it, which resulted in the Timeline marked with (3) on the figure. Please take a look at the following screenshot:
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Figure 11.8: Inserting a Timeline

To use this Timeline, try clicking on an individual month. Follow by clicking a specific month; hold the shift button, and click on another month to select a group of months. In figure 11.9, you can find all the data on the top part of the figure, whereas, on the bottom, you see the filtered data for 2019 only. Exercise several combinations yourself. Please take a look at the following screenshot:
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Figure 11.9: Using the Timeline to filter part of the data

Timeline tools

Timelines can be modified in a number of ways. These modifications are either visual for formatting and structuring, or others are for the functionality of the Timeline. The following are a few variations and tools.

Timeline styles

The Timeline has a styles choices menu with Light and Dark options. We changed the current Timeline that we are using to be dark blue. See figure 11.10: Changing the Timeline Style
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Figure 11.10: Changing the Timeline Style

Timeline size

The Timeline ribbon has an indicator that shows you the size of the Timeline label. You can either change the size of the Timeline manually with a mouse or change it on the menu itself. See figure 11.11.

Note: the size is displayed in centimeters or inches depending on how your Microsoft Windows is configured.
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Figure 11.11: The Timeline’s size menu/indicator

Timeline Show

The Timeline Show menu enables you to show or hide certain parts of the Timeline. The top part of figure 11.12 displays the menu where no parts are missing. The following four parts of the figure show how each of the menu’s parts is checked off, and its effect is marked with the arrow. Please take a look at the following screenshot:
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Figure 11.12: Hide and show timeline parts

Timelines and Slicers hide/unhide

You may want to hide the Slicers or the Timelines on a sheet. Figure 11.13 contains the InvoiceDate Timeline and the Salesperson Slicer on the PivotTable of the Excel workbook of this chapter. Please take a look at the following screenshot:
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Figure 11.13: The active Timeline and Slicer.

If you want your PivotTable Slicers or Timelines hidden (but still remain active and part of the PivotTable filtering system), you can do it by activating the Selection Pane. To activate it, click on:

Home | Editing | Find & Select | Selection Pane.

A pane with the Selection will appear on the right side of the screen.

Note that we have two items on the Selection pane. The first one is named Salesperson for the Slicer, and the one for the Timeline is named InvoiceDate. See figure 11.14. You can hide and unhide any of the two by clicking on the little eye symbol icons on the right. Please take a look at the following screenshot:
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Figure 11.14: Activating the selection pane

In figure 11.15, the InvoiceDate indicator shows that the Timeline is hidden. Please take a look at the following screenshot:
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Figure 11.15: The Slicer is shown and the Timeline is hidden

Timeline time units

When your Timeline is activated, you can filter the PivotTable by a time period in one of four levels (years, quarters, months, or days). See figure 11.16 for the way to choose the time levels:
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Figure 11.16: Choosing time period level/unit

Timeline caption

The last change in this section is about the Timeline Caption. The current caption says InvoiceDate. If you wish to change it to read anything else, go to the Timeline ribbon, and on the Timeline Caption menu, change it to read anything you wish. In figure 11.17, we changed the caption to read Invoice Dates 2019-21. Please take a look at the following screenshot:
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Figure 11.17: Changing the Timeline caption

Conclusions

This chapter covers the PivotTables and PivotCharts, Slicer filters, and Timeline time filters. The first topic explained how to create and use the Slicers as a visible filter. The second part was about Timelines date filters. The chapter explained in detail how to create, use, format, and modify these filters.

The upcoming chapters will use these filters as well as other filters mentioned in previous chapters, to create a dashboard.

Points to remember


	Slicers are flexible, useful visible filters that enable us to analyze PivotTables and PivotCharts in Excel.

	Timelines, like Slicers, are flexible, useful visible date filters that enable us to analyze PivotTables and PivotCharts in Excel.



Multiple choice questions


	What is a Slicer?

	A built-in Excel function.

	A tool to slice a PivotTable.

	A visible Filter.

	None of the above.



	What is a Timeline?

	A built-in Excel function.

	A visible data time filter.

	A timeline for the project

	None of the above.



	How do you hide Slicers or Timelines?

	Use the Selection pane.

	Use the show/hide menu.

	Use the CTRL+Shift+8 shortcut.

	None of the above.





Answers


	c

	b

	a



Questions


	How do you create a Slicer?

	How do you create a Timeline?

	How do you change the number of columns on the Slicer?



Key terms


	Slicer: A visible filter for Excel PivotTables.

	Timeline: A visible date s filter for Excel PivotTables.







CHAPTER 12

PivotTable Dashboards


Introduction

A dashboard displays key data points helpful for monitoring performance. A dashboard is usually a one-page display that helps managers in tracking key metrics enabling better decisions. The dashboard contains charts/tables/views backed by data. These dashboards could be static or interactive with the aid of Slicers or similar tools. This chapter demonstrates how to create, use and manipulate a dashboard.

Structure

Topics to be covered:


	Insert PivotChart

	Create multiple PivotTables and PivotCharts

	Charts options

	Multiple PivotCharts in a dashboard

	Adding controls for diverse views	Slicers

	Timelines



	Updating the dashboard



Objectives

As a dashboard is a visual presentation of all of your data on a single sheet, the intention of creating one is to provide all the information at-a-glance, such as Key Performance Indicators (KPI).

The goal is to combine information and charts from a number of PivotTables and other calculations into a single sheet—all linked to the original database. This will allow you to choose which data you want to see and whether you want to include charts or graphs to visualize the corresponding numbers.

When you complete this chapter, you should be able to create dashboards by yourself. We are going to start using simple charts. However, reading this book, you have the know-how to create more complicated ones and be able to use any chart of your choice.

Create multiple PivotTables and PivotCharts

Since the purpose of creating a dashboard is to provide an at-glance view of a number of sheets, we first need to prepare PivotTables and PivotCharts—to be compiled into a single dashboard sheet. In this section, we start by first preparing all the PivotTables and charts, which are presently on several sheets.

The example we are using is on the sheet named Invoices on the Excel workbook for this chapter. See figure 12.1 for the structure of the fields and data. The data shows invoice records from July 2019 to May 2021. Please take a look at the following screenshot:
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Figure 12.1: The database used for the chapter

We are going to create a number of PivotTables using this database. We will insert a new PivotTable accompanied with a chart for each of the headers of our database, namely, Country, Salesperson, Ship Date, Shippers, Category, and Invoice. Figures 12.2–12.7 display these PivotTables and the associated charts.

Note: We sorted all the PivotTables in a descending order (Pareto Distribution) for better understanding and visualization of the data.

We are using the procedures explained in Chapter 7, Create and Format Pivot Tables, and the material in Chapter 10, Custom PivotTable Functions about PivotCharts. The first one here is the sum by country. Please take a look at the following screenshot:
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Figure 12.2: PivotTable and chart showing sales summary by country

The second is the sum of the invoice by the Salesperson in figure 12.3:
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Figure 12.3: PivotTable and chart showing salesperson summary

The summary of invoices over time is displayed in figure 12.4 with a line chart. Please take a look at the following screenshot:
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Figure 12.4: PivotTable and line chart showing sales over time for all invoices

Figure 12.5 has a pie chart of the PivotTable summarized by shipping companies. Please take a look at the following screenshot:
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Figure 12.5: PivotTable and pie chart showing shipping companies

Using product categories, we created the PivotTable and chart, as can be seen in figure 12.6. Please take a look at the following screenshot:
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Figure 12.6: PivotTable and chart showing product categories

The last PivotTable and chart are a frequency distribution by Invoice amounts. Most of the Invoices amounts (90%) are below 2,500, as shown in figure 12.7. Please take a look at the following screenshot:
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Figure 12.7: PivotTable and chart showing invoice amount frequency distribution

Charts options

The PivotTables charts that we generate—are those the reader/viewer would be able to understand easily the information we wanted to convey. We have explained in Chapter 2, Chart Elements, Styles, and Analysis of this book, which charts are best for various purposes. In this chapter, we used three different charts, column, pie, and line charts. As we said, we chose the simplest way to construct charts. Once you master using charts, you can use other or more complicated versions.


	Column charts: We are using column charts here since we have to display larger volumes of information. As we mentioned before, to make it more comprehensible, we sorted the PivotTable values in descending order, from large to small. You can see how doing so makes it easier to understand the structure of the data figures 12.2, 12.3, 12.5, 12.6, and 12.7. (It is called the Pareto Distribution.) We can use other types of column charts, as we showed in the first four chapters of this book. Once we create the dashboard, we can modify the charts to fit our needs.

	Pie charts. We are using pie charts to show percentages or proportions of a whole. As we explained in previous chapters—we are applying this chart when we have a small number of components to display, as we used in figure 12.5. This data group has only three components. As we have three shipping companies—it makes sense to use the pie chart. With the same idea we explained before, we can use a modified version of the pie chart.

	Line charts. The line chart is used for displaying data over time. Figure 12.4 displays the revenue over time, and the line chart works well for this purpose.



Multiple PivotCharts in a dashboard

Now, it is time to start constructing the dashboard. The idea is to combine all the charts we created into a single sheet. We will move, resize, and arrange all the charts on the dashboard sheet.

We are going to demonstrate how to copy and modify the countries’ summary chart first. We copied and pasted it into the dashboard sheet.

On the chart marked with (1) of figure 12.8, which is the one we had in figure 12.2, we deleted the word Total on the right and replaced the title Total with Sales by Country. We formatted the font on all the text on the chart to be bold. On the PivotChart Analyze ribbon marked with (2), we hid all the buttons. We used Format Axis on the left and changed using menu (3) the Major Units (spacing) from 100,000 to 200,000. We also used Format Data Series and reduced the Gap Width. See (4) of figure 12.8. Finally, the chart on the right of the figure is going to be part of our dashboard. Please take a look at the following screenshot:
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Figure 12.8: Modifying the sales by country column chart

We repeated all these steps again for the Sales by Salesperson column chart. See figure 12.9:
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Figure 12.9: Modifying the sales by Salesperson column chart

We have one more column chart that we created in figure 12.6 for the Sales Summary by Product Category. We modified the chart in the same way described in figure 12.8. See the resulting chart in figure 12.10. Please take a look at the following screenshot:
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Figure 12.10: The modified Sales by Product Category column chart

We repeat these operations on the frequency distribution of the invoices’ values. See the following figure 12.11:

Note: Just looking at this figure shows that we do not have many large amount invoices.
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Figure 12.11: The modified invoices values frequency distribution column chart

One more chart we are using on our dashboard is the sales over time. We modified the line chart created and displayed in figure 12.4. The resulting chart is in figure 12.12:
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Figure 12.12: Line chart of sales over time

Figure 12.13 summarizes the volume of sales transported by the three shipping companies. As mentioned earlier, it was created as a pie chart. Please take a look at the following screenshot:


[image: ]

Figure 12.13: Pie chart for summarized revenue transported by the three shipping entities

Now our dashboard charts are all formatted. We aligned them all on the Dashboard sheet using the menu shown on the left of figure 12.14. In addition, we modified all charts to be the same size, 2.5” × 3.5”. We selected every chart and used the menu you see on the right of the figure. Both menus are on the PivotChart Analyze menu. Please take a look at the following screenshot:
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Figure 12.14: Formatting size and alignment menus used for all charts

The initial structure of the dashboard is shown in figure 12.15:
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Figure 12.15: The initial structure of the dashboard

As already explained, you can use different chart types depending on the application, audience, and your personal artistic and creative preferences. So far, this chapter has demonstrated how to create a dashboard with a simple-to-use chart. You can use this structure or modify it as you wish.

Adding controls for diverse views

Once you have the Dashboard charts needed—you can start adding controls. The controls we are using for PivotTables and PivotCharts are the Slicers and Timelines introduced in Chapter 11, Pivot Tables Slicers and Timelines.

The charts for the dashboard were created with a number of PivotTables. We have to make sure that both the Sliders and the Timelines have been linked to all the PivotTables simultaneously. We have a specific tool to enable these connections.

Slicers

We begin by adding the Slicers to our dashboard. Under the PivotChart tools, we select the Slicer icon. On the Insert Slicers menu, we selected the Country, Salesperson, Shippers, and Category Slicers. See the left side of figure 12.16 for menu items. When the Slicers were created, they popped out in the middle of the sheet, as you can now see on the right side of the figure. All we need to do now—is to move the Slicers and size them for ease of use. Please take a look at the following screenshot:
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Figure 12.16: Inserting the Slicers

First, we moved the Slicers. Next, we format them the way we described them in the previous chapter of this book. All the Slicer entries are conveniently positioned for ease of use. We reduced the three slices on the right of figure 12.7 to fit on our screen. We then formatted the Category Slicer to have three columns so that we can place them on the bottom. See figure 12.17:
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Figure 12.17: Arranging and formatting the Slicers on the dashboard

The last thing we have to do is to connect all the Slicers to the corresponding PivotTable. In figure 12.18, we selected the Country Slicer and clicked on the Slicer Report Connection (found on the right). We clicked on all the PivotTables and found them on the right side of the menu. In our case, all the PivotTables are connected to the PivotTable shown in figure 12.18. This may differ if your PivotTables are connected to other data sources. You can rename the PivotTables. You can also decide whether you want them connected or not. Please take a look at the following screenshot:


[image: ]

Figure 12.18: Connecting the country Slicer to all the PivotTables’ charts used on the dashboard

We repeated the same action for all Slicers. Then, we connected all other Slicers to all PivotTables the same way. Now they are all actively connected.

Timelines

The Timelines were already explained in detail in Chapter 11, PivotTable Slicers and Timelines. In our example, we have only one date column, named Ship Date. We will now create the Timeline on the Dashboard sheet.

In figure 12.19, we show the steps to create this Timeline. (1) We used the menu to insert the Timeline. (2) On the Insert Timelines, we checked on the Shop Date, and it creates the Timeline (3). Please take a look at the following screenshot:
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Figure 12.19: Creating the Ship Date timeline

We used the same technique to connect the Ship Date Timeline to all the PivotTable. When you click on the Report Connections on the Timeline ribbon—it results in the menu found on the right side of figure 12.20. Once you check on all the connections—your Timeline is connected to all your PivotTable. We want to see the entire range of dates on the Timeline; this is why we changed the units on the Timeline from Months to Quarters. Please take a look at the following screenshot:
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Figure 12.20: Connecting the Ship Date timeline to all the PivotTables’ charts used on the dashboard

The dashboard is ready to be used. As we want the dashboard to look as clear as possible, we cleared a few things on the sheet. On the View ribbon (1), we checked off the Gridlines, the Formula Bar, and the headings (2). We right-clicked on one of the ribbon names, and we collapsed the ribbon (3), as shown in figure 12.21:
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Figure 12.21: Hiding the formula bar, headings, gridlines, and collapsing of the ribbons

The final dashboard ready to be used is presented in figure 12.22. Please take a look at the following screenshot:
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Figure 12.22: The final dashboard

Updating the dashboard

Looking at the dashboard of figure 12.22, you can see that there are hundreds of combinations you can test, view, and analyze. We will try a number of combinations to understand the impact of possibilities. It may be a good idea for you to expand it by yourself.

We want to try one obvious change. A change that will show us how the connections work. Looking at the figure showing three Shippers, when we select the single first shipper on the Shippers Slicer, Federal Shipping, we see the result at the bottom of figure 12.23. The first very obvious change is marked with (1). The Slicer shows Federal Shipping. The “Revenue Send by Shipper” shows a single shipper at the bottom of the chart (1) compared to three Shippers on the top part of the chart (1). The charts marked with (2) show a big difference between the top part of the dashboard and the bottom one. In addition, you can see a big difference in identifying the Invoice Value marked with (3) on the chart. Please take a look at the following screenshot:
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Figure 12.23: The effect of filtering and using a single shipper of the Slicer

Now that we see an obvious update working—we can try other modifications as well to see how they impact our dashboard. Let us try two updates. We used the Slicer to filter the USA only on the Countries Slicer. See figure 12.24 for the three locations on top and bottom of the dashboards marked with (1). On the Sales by Country charts—we have only one column on the bottom part of the dashboard marked with (1). We also used, at the same time, the Timeline of Ship Dates, selecting the four quarters of the year 2020, marked with (2) on the figure. You can see how the Invoices Frequency Distributing marked with (3) has changed. The chart marked (3) on the bottom has very few invoices compared to the same chart on the top part of the dashboard. Last but not least—we can see the Sales Over Time chart (4), which was filtered down to one year’s sales compared to the top one. We noticed that the sales to the USA on August 2020 were exceptionally high compared to the rest of the year. Please take a look at the following screenshot:


[image: ]

Figure 12.24: Filtering the Timeline for 2020 together with a Single Country on the Slicer for the USA

Now that you understand how the dashboard works—it is a good idea for you to try combinations by yourself. Try single items on a Slicer or a number of them. Try two or three slicers together.

Conclusion

In this chapter, we demonstrated how by applying a number of PivotTables and PivotCharts along with Slicers and Timelines we created a Dashboard. The first part of the chapter demonstrated creating a number of PivotTables and charts on separate sheets. Next, it demonstrated how to copy, paste, arrange format, and size all the charts on a single sheet combined into a dashboard. It was followed by adding, arranging, and linking Slicers and Timelines on the dashboard to enable meaningful information formatting and manipulation of the data. The last part demonstrated the impact of using the dashboard.

The upcoming chapter is a combination of newly introduced charts that you can create and learn from—creating your own charts and a summary of the techniques acquired so far in the book. We will also have a case study using PivotTable and PivotCharts as well, to review the last few chapters.

Points to remember


	Creating a dashboard enables the users to deploy and investigate the data eloquently in to make intelligent decisions.

	To create a dashboard, you can prepare a number of PivotTables and charts of the data, assembling them on a single sheet—adding linked Slicers and Timelines.



Multiple choice questions


	What is a dashboard?

	An Excel function for creating charts

	A tool to connect Excel to a dashboard

	A set of charts and filters connected with PivotTable to a database

	None of the above



	How do you manipulate a dashboard?

	Use a Scroll Bar

	Use Slicers and Timelines

	Copy and paste data to the sheet

	None of the above





Answers


	c

	b



Questions


	How do you create a dashboard?

	What kind of charts can you use for a dashboard?



Key term


	Dashboard: A sheet with charts and filters connected to a database, allowing you to manipulate the data to make intelligent decisions about data.







CHAPTER 13

Charts and PivotTable Case Studies


Introduction

This chapter will include a number of real-life case studies and projects I was involved with over the years of using Excel. It is a review of many of the techniques we have applied in this book so far on the topics of charts, PivotTables, and PivotCharts.

Structure

Topics to be covered:


	Gantt Chart.

	Multi-Tier X-axis Charts.

	A PivotTable and PivotChart case study.

	Special Charts:

	Thermometer Chart.

	Creative Charts.






Objectives

The objective of this chapter is to give the readers an opportunity to approach and solve their own problems—using what we have already covered. We have covered many topics in the previous 12 chapters—but in this chapter—we are introducing examples to demonstrate how to apply these skills to your own situations.

Gantt chart

A Gantt chart is a visual project management tool used for project scheduling, timing management, and follow-up. The chart illustrates a project plan. A Gantt chart has two sections: the left side outlines the list of tasks, whereas the right side holds the timeline with schedule bars visualizing the tasks’ schedules.

You can find a number of project management Gantt chart tools as part of the Microsoft Project dedicated to project management. When we need to create a chart to visualize the project, without all the bells and whistles and without access to project management software, we can create a Gantt chart using Excel.

We display a typical, generic project in figure 13.1. On the left side, we have seven tasks with starting dates and durations. We selected a cell in the data range on the left side of the figure and proceeded to select the stacked bar chart. It resulted in the chart on the right side of the figure:
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Figure 13.1: Creating the initial bar chart for the Gantt chart

We want the tasks displayed in chronological order. We right-clicked on the tasks’ list and selected Format Axis…. On the menu, we chose “Categories in reverse order”. See figure 13.2 for the steps and for the resulting chart on the right:
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Figure 13.2: Reversing the order of the tasks

We changed the header to read Project 13 and formatted all the text to have bold formatting—so that it is easier to read. See figure 13.3:
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Figure 13.3: Changing the title and formatting the text to be bold

We have to format the blue filling of the bars to be transparent since they only represent the starting dates of the tasks on the timeline. We do that by right-clicking once on one bar (selecting the series) and formatting the Fill to “No Fill” and clicking on “No Outline,” as shown in figure 13.4:
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Figure 13.4: Formatting the blue part of the columns to be transparent

The results can be seen in figure 13.5. We achieved the goal of showing only the tasks. The blue bars representing the starting dates are transparent:
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Figure 13.5: The bar chart post-formatting-leaving the tasks only

We would have to change a few more details. First, we add tick marks next to the tasks on the left. To do so: right-click on the tasks. Choose Format Axis. Select add Tick Marks. See figure 13.6 for the tick marks next to the task names:
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Figure 13.6: Adding tick marks next to the tasks

By doing so, we also selected the vertical gridlines (which we do not need)—so hit the Delete button on the keyboard to delete them. See figure 13.7. The resulting chart is on the right:
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Figure 13.7: Deleting the gridlines

Finally, we adjusted the timeline to show the correct dates (of now) on the chart. We right-clicked on the dates and selected Format Axis…. You can see the menu in the center of figure 13.8 marked with the letter (A). The minimum and maximum values are dates formatted as numbers. We changed the minimum (1) to read Aug 15, 2022 (using the US format; you can use your region’s date format). We changed the maximum to read Dec 1, 2022 (2). Please refer to the following figure:
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Figure 13.8: Changing the timeline of the project tasks dates

Excel changed the dates to the default numbers again (3). The correct timeline is visible in figure 13.9:
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Figure 13.9: The project with the correct dates

We used the charts Quick Layout menu to choose the marked option on the left of figure 13.10, resulting in the final version of our Gantt chart:
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Figure 13.10: Completing the Gantt chart

Multi-tier X-axis charts

When you wish to create a chart that has more than one tier of text on the X-axis, it could be done as follows: add a name at the beginning of every group as the idea is to enter the name you want for the lower tier at the beginning of each group. Excel knows to place it on the chart in the center of the group. See figure 13.11. Each of the lower tier names appears at the center of the corresponding group:
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Figure 13.11: Arranging the names in the database to get the names in the center of every group on the chart

In figure 13.12, we have actual data from the Dow Jones Index for the years 1981–1982. We chose only two years. The sheet Dow Jones on the Excel workbook of this chapter has 20 years’ data. We use only two. You can use the database for more years. When we created the chart, it looked as it is displayed in the figure:
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Figure 13.12: Dow Jones column chart for 1981–1982

If we wish to add a tier, we can set it up the way we described earlier in figure 13.11. You can see the data layout of the extra tier and the result in figure 13.13:
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Figure 13.13: Dow Jones chart for 1981–1982 with an additional tier

We can add an additional tier, as you can see in figure 13.14, adding quarters. Now, the concept is clear. We have a three-tier chart on the figure:
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Figure 13.14: Dow Jones chart for 1981–1992 with three tiers on the x-axis

The group size can vary for the X-Axis. In figure 13.15, we have the data, and a chart for the largest airports in the US, their geographical location (N for North, S for South, and so on), and the number of passengers they handled in 2021. The groups are different in size. The bottom of the figure shows the IATA codes for corresponding airports. We used a bar chart for this example:
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Figure 13.15: A bar chart of the busiest airports in the USA—with two tiers on the x-axis

A PivotTable and PivotChart case study

We show a partial database of visitors to Britain in the year 2018. The database looks like part of the information in figure 13.16. You are encouraged to use the database for your practice:
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Figure 13.16: Part of the database of visits to Britain in 2018

The aim is to create a PivotTable and a PivotChart demonstrating how the use of PivotTable and tools—helps in analyzing data. Figure 13.17 displays the PivotTable. We will show try a number of combinations to help us understand the data:
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Figure 13.17: Initial PivotTable of the visit to Britain in 2018

Figure 13.18, using the PivotTable and chart, shows the number of visitors by age and gender:
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Figure 13.18: PivotTable of Visit Britain—number of visitors by age and gender

We will add slicers and use information you are familiar with. The slicers added are the origin (visitor’s country) and purpose. In figure 13.19, we selected India as the country of origin, and we show the distribution in figure 13.18. The ratio of gender seems significantly different. Please refer to the following figure:
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Figure 13.19: PivotTable of Visit Britain—number of victors by age and gender for India as an origin

The ratio is even higher when we used the purpose slicer for “Business,” as you can see in figure 13.20, a very small number of females compared to males. Only the age category of 16–24 is different; as small as it is, there were more females than males. Please refer to the following figure:
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Figure 13.20: The PivotTable with the India and business categories

We tried one more combination of the Purpose Slice, “Study.” Here, in figure 13.21—the number of females in the Study category is much higher in the 25–34 age group. We can only guess that we have more females than males in graduate school. We urge you to try other combinations. Please refer to the following figure:
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Figure 13.21: The PivotTable with the India and study categories

We tried and found out that most of the European countries had many more females than males in the Study category for any age. Try yourself for Finland, Germany, France, Italy, Netherlands, Poland, Portugal and Russia, and also the USA.

Special charts

When you create your PivotCharts, Dashboards, or any charts—we could add at any time features on the charts that will make your presentation more interesting or even entertaining. Once you understand the idea—you can come up with your own creative ways.

Thermometer chart

This chart can be created with a column chart. In figure 13.22, we have the data in percentages that will always add up to 100%. We used a stacked column chart to create the chart, as you see in the figure. The blue part will be our thermometer part with values between 0% and 100%. The orange part is the difference between the thermometer value and 100% (the total of the two parts will always be 100%). Please refer to the following figure:
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Figure 13.22: Creating the stacked column chart

The next task will be cleaning up the chart and designing it so that it resembles a thermometer. We used the chart elements menu to delete the chart title, the legend, the gridline, and the X-axis. You can do it by selecting each element and hitting the delete button. See figure 13.23:
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Figure 13.23: The cleaned, stacked chart

We wanted the column to be narrower. We right-clicked the chart. Chose Format Data Series… and on the menu, reduced the Gap Width to be 500%. You can see the steps and result in figure 13.24:
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Figure 13.24: Formatting the column to be narrower

We used the Format menu to resize the chart itself, as shown in figure 13.25:
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Figure 13.25: Resizing the entire chart

We wanted to add tick marks on the axis. It was performed in three steps. (1) Right-clicked on the axis and used Format Axis. Selected the Inside tick on the Major Type. (2) We right-clicked again, and for the Shape Outline selected the color to be black. In the last step (3) on the format Shape – we chose a heavier weight resulting in the axis you see on the right of figure 13.26:


[image: ]

Figure 13.26: Formatting the axis for tick marks

We performed two more steps. First, we right-clicked on the orange series and formatted the series to be white on the inside with light blue for the border. Second, we also created a blue circle using the Insert Shapes menu and pasted it at the bottom of the chart. See the finished thermometer chart in figure 13.27. Understanding this process—you can create many other creative charts:
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Figure 13.27: Completing the thermometer chart

Creative charts

When you create a chart—making it different keeps the audience interested, and you get their attention. Once you try a couple of these ideas—you can come up with the ideas or your own.

We can use other creative ideas to format charts similar to the ideas we had in Chapter 3, Custom Charts, Data Filtering & Formatting of this book. An example of a report showing the results of two competing teams displaying the progress of their projects.

In the first example in figure 13.28, we wanted to compare the two teams competing to complete the project on time. The data and the initial bar chart are displayed in the figure:
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Figure 13.28: Initial bar chart

In order to have more space on the right side of the chart, we formatted the X-axis should start at 0% and end at 70%. We also added callout labels on the right. See the chart in figure 13.29:
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Figure 13.29: Formatted bar chart

We changed the title to read Project Completions. We formatted the bars. We also reduced the font size on the callout labels and formatted them by adding pictures. See the result in figure 13.30:
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Figure 13.30: Finished bar chart

We used the same idea with a Pie Chart. We compared, as an example, two companies’ car revenues. One company had sales of INR 2,447 billion and the other sales of INR 742 billion. We created a three-dimensional Pie Chart and used the same idea of adding pictures to the callout labels. See figure 13.31. The cars were pasted as labels.:
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Figure 13.31: Using a pie chart and adding pictures to the callout labels

Conclusion

We took a few of the charts and PivotTables ideas of this book and “dressed” them to apply to cases. We used the bar chart to create a project management Gantt chart. We showed how to add tiers on the X-axis to create a multi-tier chart. This can be applied to other chart types as well (for example, line charts.)

In the following part of the chapter, we showed how to use the PivotTable, PivotCharts, and Slicers to analyze a large database. This is something we encourage you to do by yourself.

The last part was about charts. We showed how to generate creative charts like a thermometer and how to add images to the labels.

In the upcoming chapter, we will cover the Excel Data Analysis ToolPak. It is an Excel add-in that enables you to solve simple and complicated statistical problems without any effort.

Points to remember


	Charts can be applied to management problems like Gantt charts for project management.

	Multi-tier X-axis charts enable better visualization of data.

	PivotTables, PivotCharts, and Slicers empower us to have a profound understanding of large databases.

	Using graphics in charts gets the attention of your audience.



Multiple choice questions


	What is a Gantt Chart?

	An Excel function for creating charts.

	A tool to connect Excel to construction problems.

	A Project Management chart.

	None of the above.



	How do you create a multi-tier X-axis chart?

	Use a scroll bar.

	Add more group headers to the left of the original database.

	Use Insert multi-tier chart.

	None of the above.





Answers


	c

	b



 Questions


	Create a Gantt chart using the data, and on the sheet, the Gantt chart question is shown here:
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Figure 13.32: Gantt Chart for Question 1


	On the database “Visit Britain,” use a PivotTable to find out what is the distribution by age and by gender for people visiting friends and relatives in the USA. It should look like this chart:
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Figure 13.33: PivotChart Chart for Question 2




Key term


	Gantt Chart: A chart used for project management.

	Multi-Tier X-axis Chart: A chart that has more than one X-axis layer.







Part - III






CHAPTER 14

Descriptive Statistics, Correlation, and Histograms


Introduction

The Excel Data Analysis ToolPak is an add-in that allows Excel users to solve statistical analysis problems without the need for a strong statistical background or being familiar with conventional Excel statistical functions. This tool can solve for you problems applicable to finance, statistics, engineering, and more.

The Descriptive Statistics feature of the Data Analysis ToolPak, allows you to analyze data and get all the statistical summaries of that data (sum, average, high, low, median, standard deviations, and a few more) with just a few clicks.

The Histogram part of this tool creates a frequency distribution of occurrences—and a frequency-distribution chart without the effort and know-how that other statistical functions require.

The Correlation feature of the ToolPak is a tool that will, with a few clicks, generates all the multiple correlation coefficients between all the variables simultaneously.

Structure

Topics to be covered in this chapter:


	Excel Data Analysis ToolPak

	Descriptive statistics

	Frequency distribution and histograms.

	Correlation





Objectives

The objective of this chapter is to give you the tools to solve the day-to-day statistical problems you may have without using Excel statistical functions. By completing this chapter, you will be able to get all the statistical calculations of data, that is, correlation coefficients for the statistical relationships between data sets (called correlations.)

You will also be able to use the add-in tool to create a frequency distribution and chart, to understand the characteristics and trends of the data without the effort required to do it with conventional Excel functions.

Excel Data Analysis ToolPak

The data analysis is part of Excel; however, it is not automatically activated when you start the program. To activate the add-in:

For the Mac: Click on Tools | Add-Ins | Analysis ToolPak. See figure 14.1:
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Figure 14.1: Activating the analysis ToolPak on Mac Excel

For Microsoft Windows:

Click the File tab | Select Options | Select Add-Ins category. See figure 14.2:
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Figure 14.2: The path for the add-ins on Microsoft Windows Excel

In the Manage box, select Excel Add-ins, click on Analysis ToolPak to confirm selection - then click Go, as shown in figure 14.3:
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Figure 14.3: Activating the analysis ToolPak on Windows Excel

Once you activate the add-in, you can use it by selecting Data Analysis on the right side of the Data ribbon. The add-in will be ready for you to use, as you can see in figure 14.4:
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Figure 14.4: Starting the Data Analysis

Descriptive statistics

For the first example, on the sheet named Grades of the Excel workbook for this chapter, we have 5,000 university grades for the “Introduction to Finance” class final examination. The university is interested in calculating the statistical attributes of these grades. We can do it by activating the Analysis ToolPak Descriptive Statistics.

In figure 14.5, you can see the data, with the header Grades the grades being stored in cells A2:A5001. You can also see how the Add-in is being activated and used. After you activate the Data Analysis—click on the Descriptive Statistics—and it opens the menu you see on the right. (1) In the Input Range, we select the range A1:A5001 (including the header “Grades”). (2) We check ON the Labels in the first row. It is the word Grades. (3) We select a cell where the output is going to be displayed. We chose cell F4. (4) We checked ON all the last four boxes, leaving the values that were there to begin with (95, 1, and 10). We may change these values later if needed. Please take a look at the following screenshot:
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Figure 14.5: Using the descriptive statistics of the Data Analysis

When you click OK—you get all the statistics displayed in figure 14.6. Please take a look at the following screenshot:


[image: ]

Figure 14.6: The descriptive statistics output

If you wish to use Excel for comparable output, you would have to apply 16 different functions. Descriptive Statistics Analysis presents a solution to perform calculations for multiple data columns concurrently. In figure 14.7, we have eight data sets (X1, X2, …, X8), each containing 100 data elements. Please take a look at the following screenshot:
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Figure 14.7: Descriptive statistics applied to eight data sets

Since we applied descriptive statistics to all the data sets simultaneously, see them all together in figure 14.8:
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Figure 14.8: Descriptive statistics output for eight data sets

Note: In this case, we have all the data set with the same number of records—100 each. However, this procedure will work even if the data sets are not equal in length, as long as you select the entire range of the longest group.

We have one more example. On the sheet Household Income, we have a sample of 1,000 household incomes from a certain population. We applied the same Descriptive Statistics. See part of the data, the Descriptive Statistics menu, and the results in figure 14.9. Before we move ahead to the next part of Frequency Distribution, it is a good idea to mention something about the output. For the grades in figure 14.6 output above, the median was almost equal to the Mean—which indicates that the data is distributed symmetrically around the Mean. In the output for the income in figure 14.9, the Mean and the Median are not close to each other—which signals that the data is skewed. The Skewness output in figure 14.9 is much larger than 0. If the calculated Skewness = 0, the data is distributed symmetrically around the average. If the value >0, the data is skewed to the right. If it is <0, it is skewed to the left. Please take a look at the following screenshot:
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Figure 14.9: Descriptive statistics of the household income data

Frequency distribution and histograms

In statistics, the frequency distribution is the count of data elements in sequential numerical intervals of equal size. For example, if we have our grades data, we would like to know how many students scored grades between 40 and 50, how many scored grades between 50 and 60, and so on. Another example would be the population frequency distribution of income. We will use these examples to calculate the frequency distributions and histograms. The Histogram is the graphical chart of frequency distribution.

Using the data we had on the Grades sheet (the results visible in figure 14.6) shows that the lowest value is 33 and the highest is 100. We have to create groups beginning with 40, for values of 40 or less, and continue with 50, for 50 or less, 60, 70, 80, 90, and stop at 100 (because the highest grade is 100). In figure 14.10, we show the same data again (it is stored on the sheet Grades (2) and the Bins we typed in cells C3:C9. The Bins are the 40, 50, …, 100. We activated the Data Analysis for Histogram and in the Input Data range selected is Data Range A2:A5001 (without the header this time.) In the Bin Range cell, we selected the bins C3:C9. We asked for the input to be outputted on a new sheet, and we checked ON the Chart Output. See figure 14.10:
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Figure 14.10: Preparing the Histogram menu

As mentioned earlier, the data is almost evenly distributed around the average. You can see it in figure 14.11. What we see in the figure is the actual output of the Data Analysis Histogram. Please take a look at the following screenshot:
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Figure 14.11: The Histogram output

If you remove the word “More” and “0” from A9:B9—they will not appear on the chart. Now, format and remove the gaps. Now, we have a good understanding of the data with a clearer Frequency Distribution chart (Histogram). See figure 14.12:
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Figure 14.12: The Histogram output formatted

Now, using the Data Analysis-Histogram on the data of the household income, see figure 14.13. Please take a look at the following screenshot:
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Figure 14.13: Running the Histogram on the household income data

We can delete A14:B14. Format the chart the same way as we did for figure 14.12. See the results in figure 14.14. Note that the data is indeed skewed to the right (Skewness was >0) and not symmetric as we saw on the grades chart. Please take a look at the following screenshot:
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Figure 14.14: Final household income frequency distribution chart

Correlation

The correlation coefficient―is a measure of linear correlation between two sets of data (Wikipedia.) This coefficient can take values between –1 and +1, where +1 is a perfect correlation, –1 is a perfect negative correlation, and 0 indicates no correlation. To understand visually what these values mean, we show three data sets with their correlation coefficients in figure 14.15. On the left, you see the perfect positive correlation; in the center perfect negative correlation and on the right no correlation between the data sets. Please take a look at the following screenshot:
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Figure 14.15: Different correlation coefficients

You may have other numbers between –1 and 0 or between 0 and +1. This will be a Partial Correlation. See figure 14.16 for Partial Correlation coefficients. We added a Trend-Line to be able to visualize the direction and, consequently, the correlation. Please take a look at the following screenshot:
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Figure 14.16: Partial correlation coefficients

Excel and other software packages have correlation coefficient functions. Using the Analysis ToolPak—Correlation enables us to calculate a number of these coefficients simultaneously.

Our first example is the database analyzed (Page 5 above) in figure 14.7. We had eight sets of data, with 100 elements/numbers on each (X1, X2, …, X8). We applied the Analysis ToolPak—Correlation to this data. See figure 14.16 for the data, the activation of the Correlation menu, running the correlations, and the results. We selected A1:H101 with the headers and applied the “Correlation” between all the data sets, as you can see in figure 14.17:
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Figure 14.17: Running correlation on eight data sets

You can see how easy it was to get all the correlation coefficients at once. The results show no correlation between any of these variables. The highest correlation was between X3 and X6, 0.246353. The eight data sets are independent of each other!

We have another example on the sheet named Correlations. We have data on 35 households’ monthly income and the expenses these families have on food, transportation, and entertainment. We would like to find out what is the correlation coefficients they between these variables. Figure 14.18 displays the data on the left, the correlation menu, selecting A1:A36 where the data is and the results. We see how Food and Transportation are highly correlated to Salary and among themselves. On the other hand, we see that the expenses or Entertainment are negatively correlated with the others. (In simple words, the poor, in this example, spend more on entertainment than the rich.) Please take a look at the following screenshot:
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Figure 14.18: Running the correlation of four data sets of 35 families’ salary and expenses

Conclusion

This chapter demonstrated how to install and use the Excel Data-Analysis ToolPak Add-in. This Add-in has a variety of statistical tools that were created to ease the application of otherwise painful use of individual statistical functions. These tools enable users without a statistical background to solve many statistical problems.

We have demonstrated in this chapter only three of these tools out of the 19 tools in the menu. First, we covered the Descriptive Statistics that calculated for you all the basic and advanced statistical functions such as average, sum, standard deviation, median, and a few more. It is done with a couple of clicks. Second, we showed the Histogram that creates the distribution of the data (frequency distribution) and the related chart. In the last part, we demonstrated how to calculate the correlation coefficients easily among a number of variables.

You are encouraged to investigate the other tools in this ToolPak. In the upcoming chapter, we plan to introduce and cover the decision-making tools of Excel. These include the Goal Seek and the Sensitivity Analysis tools.

Points to remember


	The Data Analysis ToolPak is an Add-in that allows you to perform simple and complicated statistical functions.

	Descriptive Statistics will calculate for you all the statistical functions you may need for data without an effort.

	The Histogram, part of the Data Analysis ToolPak, will create d the distribution function and the distribution function chart of your data.

	The Correlation part of the Data Analysis ToolPak—will calculate the correlation coefficients of a number of variables simultaneously.



Multiple choice questions


	What is the Analysis ToolPak?

	An Excel function for analysis.

	A tool to connect Excel to a statistician.

	An Add-in to solve statistical problems.

	None of the above.



	What is a Histogram?

	A Chart.

	A chart that describes a frequency distribution.

	A Mult-Tier Chart.

	None of the above.



	What is a correlation coefficient?

	A calculated value for the relationship between two variables.

	The average to the power of 2.

	A statistical tool for forecasting.

	None of the above.





Answers


	c

	b

	a



Questions


	On the sheet named problem, we have data of 100 invoices. Use the Descriptive Statistics of the Analysis ToolPak to calculate all the statistics of the data.

	Use the Histogram to create a frequency distribution and a chart of the same data. You have to use the Max and Min of the answer to Question 1 to set up the Bins for the frequency.



Key terms


	Histogram: A graph that shows the frequency distribution.

	Correlation Coefficient: A measure of the linear relationship between two sets of data.







CHAPTER 15

Goal Seek and Sensitivity Analysis


Introduction

What-if analysis in Excel is a set of decision-making tools. It enables the user to investigate what is the impact of input changes on outputs. This allows the decision-maker to make wiser choices for an optimal outcome. The two topics used frequently for this matter are as follows:


	Goal Seek

	Data Table—Sensitivity Analysis



Goal-Seek, the first tool, allows the analyst to check the impact of one variable input’s change on target output. The user determines a goal—and the tool shows the user what must be changed to achieve that goal.

Data-Table is a Sensitivity Analysis tool. The analyst can change one or two inputs (One-Way and Two-Way Data Tables) and find out the impact of making small incremental input changes in one or two variables on the outputs.

Data-Table has one or two inputs. This chapter will also show how to use scroll bars to enable multi-dimensional sensitivity analyses.

Structure

Topics to be covered:


	Goal-Seek

	Data-table

	One-way data table

	Two-ways data table

	Using scroll bars



	Case study



Objectives

The objective of this chapter is to read to gain proficiency in one of the most frequently used Excel decision-making features. You will learn how to use these features for any of your models (budgets, forecasts, or other disciplines)—to be able to understand what the impact of changes in these models is.

When you complete this chapter, you will be able to identify the consequences of unexpected or expected changes in your models.

Goal Seek

Goal Seek is exactly the way it sounds—we are looking for an input that will change the output to the goal we want to achieve. We can start here with a simple example.

In figure 15.1, we see an example of the monthly revenues and expenses of an Enterprise. If the currency we use is US Dollars, $, this enterprise is losing $3,475 per month. The formulas used for the calculations are displayed in Column D. Please take a look at the following screenshot:
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Figure 15.1: An example of monthly revenues and expenses

The analyst wants to explain to management what changes to this model are necessary—in order to make the enterprise profitable. There are four inputs in this model: Units Sold, Sales Price per Unit, Cost per Unit, and Fixed Cost.

We can try and break-even first by increasing the number of Units Sold. In other words, “How many units do we have to sell in order to break even?” Using Excel’s Goal Seek—we would like to “force” C11, the Profit (the Goal), to be equal to zero by changing C2, the number of Units Sold.

Using the Goal Seek on the Excel Sheet named Goal Seek of the Excel workbook for this chapter—we follow the steps displayed in figure 15.2. (1) Select Goal Cell C11, (2) select the Data ribbon, (3) click on the dropdown menu of the What-if-Analysis, and (4) select Goal Seek….
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Figure 15.2: Activating the Goal Seek menu

Once the Goal Seek menu is activated, as you can see in figure 15.3 (1), we selected Cell C11 in the menu to begin with. In (2), we entered in the To Value cell the goal, “0”, for breaking even (no profit and no loss.) We selected on the same menu (2) By changing cell Cell C2—which is the value of Units Sold—to be changed for achieving this goal. You see on the right side (3) that the value changed in Cell C2 to be 4,762 units. This met the goal of 0 Profit in Cell C11. Please take a look at the following screenshot:
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Figure 15.3: Goal Seek—breaking even value was met when unit sold were = 4,762 units

If you or your audience want to have a different output, you can try something different. If your target/goal is to yield a monthly profit of 15,000 USD—how many units a month should you sell? To do so, click on the Cancel on the Goal Seek Status on the right of figure 15.3 so that you can start from scratch again.

Repeating the same steps, we begin selecting Cell C11 and activating the Goal Seek (1) in figure 15.4, (2) on the Goal Seek menu, we enter 15,000, the profitability goal, in the To Value cell and select C2, Units Sold in the By changing cell and click OK. In Part (3) of the figure, we found out that to yield 15,000 USD Profit our monthly sales should be 7,619 units. Please take a look at the following screenshot:
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Figure 15.4: Goal Seek—selling 7,619 units meets the 15,000 USD goal

We can try another combination: Increase the price for a break-even of 15,000 USD profit. We can decrease the variable cost for break-even or 15,000 USD profit. Table 15.1 summarizes a few of these options. We suggest you try it and compare the results to our table.









	
Target


	
Change


	
Result


	
Figure/note





	
0 break even


	
Units Sold


	
Sell 4,762 units


	
Figure 15.3





	
15,000 USD


	
Units Sold


	
Sell 7,619 units


	
Figure 15.4





	
0 breaks even


	
Price per Unit


	
10.65 USD


	
Try





	
15,000 USD


	
Price per Unit


	
14.31 USD


	
Try





	
0 break even


	
Variable Cost


	
3.70 USD


	
Try





	
15,000 USD


	
Variable Cost


	
0.043 USD


	
Not a feasible value






Table 15.1: Different combinations of Goal Seek

Data-table

Following the Goal Seek, the second part of the “What-If-Analysis” is the data table. This feature allows you to investigate the impact of incremental values of the different inputs to your model to result in changes in the model’s results. This data table is also referred to as a Sensitivity Analysis.

Sensitivity Analysis determines how target outputs are affected based on incremental changes in inputs. In a way, it predicts the outcome of a decision given this range of inputs. The analyst can get the feeling of how these changes affect the outcome.

This Data Table feature of Excel has a one-way table and a two-way table. The one-way has only one input changing testing the outcomes on the model. The two-way has two inputs changing, testing the outcomes on the model. We will also introduce a Scroll Bar to add more than two dimensions Excel’s Data Table is limited by.

One-way data table

The one-way data table can be explained by using the same example we used earlier. It is found on the sheet named One-Way Data Table.

In figure 15.5, we marked the Units Sold as the Input. All four calculated outputs are marked with short red arrows pointing to Column C. On the right of the figure, you see the headers we copied from Column B. The leftmost header is in Cell F1 (Units Sold.) Cells G1:J1 contain the names of these calculated items that we wish to examine. In addition, we link (with an equal sign) the cells below these names to the calculated cells in the model. You can see that G2=C4, H2=C7, I2–C9, and J2=C11. (This is how we link the Data Table to the model.) Please take a look at the following screenshot:
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Figure 15.5: Preparing the one-way data table

As of now, the value of Units Sold in Cell C2 is 4,100. Now, we want to formulate all the potential input values of the Units Sold that can impact the calculated fields. We typed these values in Cells F2:F15 in figure 15.5. We already know a few important facts about our model:


	When Units Sold equal 4,100, we are losing 3,475 USD.

	The break-even point is 4,762 units.

	Selling 7,659 units generates a profit of 15,000 USD.



Using these three values, we thought that it would be a good idea to examine what impact changing input values associated with the number of Units Sold listed in Column F of figure 15.6. Please take a look at the following screenshot:
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Figure 15.6: Preparing the number of units sold for the data table

What the Data Table is going to do is calculates the four outputs linked to the model on Cells G2:J2. We would like Excel to recalculate all these outputs time and again for each of these values of column F. To do so, we execute the steps displayed in figure 15.7. (1) Select the area of the table (excluding the headers in F1:J1.) (2) Select the What-If-Analysis | Data Table on the Data ribbon. On the activated Data Table menu. (3) Ignore the Row input cell: (we do not have anything changing along the rows) and select C2 on the Column input cell. C2 is the value that is going to be changed time and again on the column of the table. (4) Click OK. Please take a look at the following screenshot:
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Figure 15.7: Activating and using the data table menu for our model

The output of the one-way data table is found in figure 15.7. It is called a one-way table because it has only a single input change; the Units Sold input ranges from 4,000 to 10,000 with an increment of 500. This output corresponds to calculating these four calculated outputs of this model 13 times for each one. We have 14 values for each one of the values in Column F. Note that we see in Column J, the profit, where values are negative with inputs below the Breakeven point.

This feature of the Data Table is the Sensitivity Analysis. We can see the incremental changes in the outputs as a result of the incremental changes in the input (refer to figure 15.8).


[image: ]

Figure 15.8: The output of the Units Sold Data table

We created another one-way data table. This is varying the Price per Unit in Volume F. In figure 15.9, the impact of changing it has been shown. (1) The values are entered in Column F. The Price per Unit ranges from 9.50 to 13.50 with increments of 0.25. (2) We activated the Data Table menu and selected C3, Price per Unit, in the menu. The results are in Part (3) of the figure. The profits are positive when the Price per Unit is greater than 10.75.

Note: Column H, Variable Cost, is not affected since changing the price has no effect on it.



[image: ]

Figure 15.9: The Data Table with the Price per Unit Input

In figure 15.10, we are changing the Cost per Unit. (1) The values entered in Column F; the Cost per Unit ranges from 1.50 to 6.50 with increments of 0.25. (2) We activated the Data Table menu and selected C6, Cost per Unit, in the model. (3) We get the results in the figure. The profit is positive once the is lower than 3.75. Note that Column G, Revenue, is not changing because changing the cost does not impact it. Please take a look at the following screenshot:


[image: ]

Figure 15.10: The Data Table with the Cost per Unit Input

Two-way data table

The Data Tables we used so far had only one input variable change in each of the three examples. With the two-way table, we will change two input variables simultaneously in a single table.

Using the same model—we examine a two-way data table with two inputs, the Price per Unit and the Cost per Unit. We set it up as shown in figure 15.11. We enter the first variable, Price per Unit, the same way as we did before in Column E, which ranges from 9.50 to 13.50 with increments of 0.25. The second variable, Cost per Unit, is listed on Row 4, ranging from 1.50 to 5.50 with increments of 0.25. These two lists will be used for the two-way data table. Please take a look at the following screenshot:


[image: ]

Figure 15.11: Setting up the two-way data table

To connect the Data Table to the model, we have to link it with the value we wish to examine. We want to examine the profit. Thus, we select the intersection cell between the row and the column of the table, namely, E4. We type the equal sign “=” in E4 and select the item we are going to examine, the profit, of Cell C11. See figure 15.12:


[image: ]

Figure 15.12: Linking the profit of the model to the Data Table at the intersection of the row and the column

The next step is to set up the two-way table menu. The two-way Data Table has a Row input cell, Cost per Unit (Cell C6), and a “Column input cell”, Price per Unit (Cell C3).

Select the data table area E4:V21 and activate the Data Table as shown in figure 15.13. (1) Go to the Data ribbon and What-if-analysis and choose Data Table. Once we activate the Data Table menu (2), we choose C6 for the Row input cell for Cost per Unit and C3 for the Column input cell for the Price per Unit.

Note: The Data Table has three links marked with red arrows. Two for the row and column connections and one in E4 to C11, the value that will be examined.


[image: ]

Figure 15.13: Activating and populating the Two-Way Data Table

When you click OK, you get the two-way Data Table output, as displayed in figure 15.14. The area that is below the break-even point is negative, and cells are formatted with red font. Please take a look at the following screenshot:


[image: ]

Figure 15.14: The two-way Data Table output

As a person that to make intelligent observations and decisions—the Data Table is a great tool.

Using Scroll Bars

When using the Data Table, we have two options, a one-way table that checks the sensitivity of one input on one or more outputs or a two-way table with two changing inputs and one output. To achieve a multi-dimensional sensitivity analysis, we can introduce the Scroll Bar that can vary additional inputs over a required range.

We used a Scroll Bar in Chapter 4, Animations, Sparklines, and Conditional Formatting, to animate charts. We use this tool again. We have to activate the Developer ribbon and use the Forms menu for the Scroll Bar. The Forms toolbar is located under the Developer ribbon. To activate the Developer ribbon, go to File | Options | Customize Ribbon. On the menu, check the Developer on and click OK. See figure 15.15:
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Figure 15.15: Activating the Developer Ribbon

As a refresher, on the Developer ribbon, use the Form Controls found under the Insert menu, marked with the red frame in figure 15.16:
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Figure 15.16: The form controls in the Developer Ribbon

Figure 15.17 shows the steps taken to activate the Scroll Bar. (1) Click on the Developer Insert icon and select the Scroll Bar. Your mouse will show a small + sign that can be used to draw the Scroll Bar on the sheet. (2) Right-click on the Scroll Bar and select Format Control. (3) Select the range of values to control (in this example we left the default values) and select Cell D5 for the “Cell Link.” (4) When you complete the setup, by using your mouse and clicking on either Scroll Bar edge, it will increase or decrease the values in Cell D5—for the default range of 0–100. By dragging the vertical line on the Scroll Bar, the values change much faster than the increments of ±1 when using the edges. Please take a look at the following screenshot:
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Figure 15.17: Activating and using the Scroll Bar

Using our solved two-way Data-Table example of figure 15.14 earlier. In that table, we had one-row input, Cost per Unit, and one column input, Price per Unit. This model is limited to a few inputs.

We would like to add one more dimension to the solved table using the scroll bar—by varying the number of Units Sold. Using the Goal Seek in figure 15.3, we found the breakeven point to be 4,762 Units Sold. We have used a Data Table, with Units Sold from 4,000 to 10,000 with increments of 500 in figure 15.6.

In this example, we use the Units Sold as the third input/dimension to this model using the Scroll Bar. We added a Scroll Bar, as shown in figure 15.18. The range of values is from 3,500 to 10,000 units with an increment of 100 units. Please take a look at the following screenshot:
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Figure 15.18: Setting up the Scroll Bar for Units Sold

We cannot display here all the combinations we can generate with the Scroll Bar. It is a good idea for you to try it yourself. We present here a couple of outputs. The first example is shown in figure 15.19, where we dragged the Scroll Bar to the lowest point of 3,500 units sold. This figure shows how bad it can be if we sold only 3,500 units (cells identified by red fonts). Please take a look at the following screenshot:


[image: ]

Figure 15.19: The Data Table when the Units Sold equals 3,500

On the other hand, dragging it slowly to the right on the Scroll Bar—as soon as we reach 6,600 units, there is nothing negative (identified with red font) on the table. See figure 15.20. Please go to the Excel sheet on the workbook and try it yourself. Please take a look at the following screenshot:
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Figure 15.20: The Data Table when the Units Sold Equals 6,600 Units

Case study

This case study will cover and augment all the topics covered so far. We are introducing the example in figure 15.21. An example is a 50,000 loan (we will call it LC, for Local Currency), with an annual interest rate of 6.50%, paid off monthly for 10 years (120 payments). The left side of the figure shows all the calculations. Cell B4, calculating the monthly payments, is also shown in the menu on the right—explaining the Excel payment (PMT) function if you are not familiar with it:


	The Rate is shown as B2/12—the annual interest rate divided by 12 monthly payments.

	Nper—is the number of payments which is B3 (10 years) × 12 months.

	Pv- is the present value of the loan in Cell B1. It is entered with a negative sign.
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Figure 15.21: The calculations of the case study model

We will pay back 567.79 LC per month. The Total Payments equals 68,128.79 (567.79 × 10 × 12,) and the Total Interest paid over time is the Total Payments minus “–” the Loan.

Goal Seek: First, let us try Goal Seek. If you wish, for example, to pay only 500 LC per month. What can we try? Using the same interest rate of 6.50% and a 10 Years period—what loan amount can you pay with this amount? Figure 15.22 displays the Goal Seek on the left and the result on the right. Paying only 500 a month covers a 44,034.25 loan. Please take a look at the following screenshot:


[image: ]

Figure 15.22: The Goal Seek changing the Loan Amount

We can try the 500 payment Goal Seek with the Rate. Using the same procedure—you can see the Goal Seek and the results in figure 15.23. A 3.74% rate meets our target. Please take a look at the following screenshot:
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Figure 15.23: The Goal Seek changing the rate

The last input to try the Goal Seek on is the number of years. See figure 15.24 (about 12 years.)
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Figure 15.24: The Goal Seek changing the years

One-year data table: We will begin by changing one input at a time—examining their impact on the other inputs, Payment, Total Payments, and Total Interest. You can see the setup in figure 15.25. The model and the table are to be found on the Excel sheet Case Study One Way. We show the model with three data tables. Row 2 values in each table are equal to the original model. Please take a look at the following screenshot:


[image: ]

Figure 15.25: Setting up the three one-way data tables

We can use the Data Table as we did earlier in the One-Way Data Table section. In figure 15.26, you can see the Data Table menu and the completed table for the Rate input. Please take a look at the following screenshot:
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Figure 15.26: The Data Table menu and the Table for the interest rate changes

In figure 15.27, we repeat this process for a number of years. Please take a look at the following screenshot:
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Figure 15.27: The Data Table Menu and the Table for the number of years changes

Once again, we repeat the process for the Loan amount in figure 15.28. Please take a look at the following screenshot:
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Figure 15.28: The Data Table menu and the Table for the loan amount changing

Two-Year Data Table: We set up the table with the Rate on the left Column D and the Years on the horizontal row of table E2:O2. See the setup in figure 15.29. D2 is equal to B4, Payment. Please take a look at the following screenshot:
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Figure 15.29: Preparing the Two-Way Data Table evaluating the payment

In figure 15.30—we have the complete setup for the table. We linked B3, Years, to the Row input cell and B2, Rate, to the Column input cell. Please take a look at the following screenshot:
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Figure 15.30: Activating and linking the Data Table Menu to the model

Figure 15.31 displays the output of the Two-Way Data Table. Please take a look at the following screenshot:
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Figure 15.31: The completed Two-Way Data Table

Scroll Bar: The last thing we want to do, is to add the Scroll Bar. The Scroll Bar of this example will control or modify the Loan Amount. Note: The Scroll Bar is designed to control forms, and the upper limit of the Scroll Bar is 30,000, whereas our Loan amount is 50,000. We are going to use the Scroll Bar to control an empty cell with values varying from 40 to 60 and indirectly control the Loan Amount by multiplying it by 1,000 (resulting in a range of 40,000 to 60,000). See the setup in figure 15.32:
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Figure 15.32: Setting up the Scroll Bar to control the amount

We have a range of values for the loan amount from 40,000 to 60,000 with increments of 1,000. In figure 15.33, we display the lowest bound of 40,000. Please take a look at the following screenshot:
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Figure 15.33: The Data Table with a loan amount of 40,000

We also have the loan Amount at the upper bound of 60,000. See figure 15.34:
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Figure 15.34: The Data Table with a Loan Amount of 60,000

Please go to the Excel sheet and try it by yourself.

Conclusion

This chapter introduced the Excel features that empower the users to evaluate and examine their decision models—potentially reaching better decisions. We have seen two primary features, the Goal Seek and the Sensitivity Analysis tools.

The Goal Seek enables you to find the value you have to use one input at a time to reach a certain goal. Using this tool, one input at a time, helps you find a feasible solution to meet your goal.

The Sensitivity Analysis of the chapter had three parts. The first one, the One-Way Data Table, is a feature that enables you to check the impact of varying one input over a range of incremental values on the outcome of one or more outputs. The second one, the Two-Way Data Table, is a feature that allows you to do the same thing with two inputs on a single output. The last tool, the Scroll Bar, enables us to use more than the two dimensions for a Data Table.

Points to remember


	The Goal Seek, as part of Excel’s What-if-Analysis, is a technique of solving for a preferred goal by changing the values that drives it.

	The Data Table, as part of Excel’s What-if-Analysis, is a technique to display a range of outputs given a range of different inputs.

	Sensitivity Analysis is a technique to examine how the different values of a set of input variables affect a specific output. The Data Table falls under this definition.



Multiple choice questions


	What is the What-if-Analysis?

	An Excel function for analysis.

	A tool to connect Excel to an Analyst.

	A technique of solving for a preferred goal by changing the value that drives it

	None of the above



	What is a Goal Seek?

	An Excel tool for tallying goals.

	A chart that describes a frequency distribution.

	A too for finding an input that meets a goal.

	None of the above.



	What is a Data Table?

	A calculated value for the relationship between two tables.

	A table for data entry.

	An Excel Sensitivity Analysis tool.

	None of the above.





Answers


	c

	c

	c



Questions


	How do you create a Goal Seek.

	Where do you find the Data Table in Excel?

	What is the difference between a One-Way and a Two-Way Data Table?



Key terms


	Goal Seek: A technique of solving for a preferred goal by changing the value that drives it.

	Data Table: A technique to display a range of outputs given a range of different inputs.
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