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Introduction

This book is intended for anyone with a basic knowledge of Excel who wants to analyze and visualize

data in order to get results. It focuses on understanding the underlying structure of data, so that the most
appropriate tools can be used to analyze it. The early working title of this book was “Big Data for the Masses,’
implying that these tools make Business Intelligence (BI) more accessible to the average person who wants
to leverage his or her Excel skills to analyze large datasets.

As discussed in Chapter 1, big data is more about volume and velocity than inherent complexity. This
book works from the premise that many small- to medium-sized organizations can meet most of their data
needs with Excel and Power BI. The book demonstrates how to import big data file formats such as JSON,
XML, and HDFS and how to filter larger datasets down to thousands or millions of rows instead of billions.

This book starts out by showing how to import various data formats into Excel (Chapter 2) and how to
use Pivot Tables to extract summary data from a single table (Chapter 3). Chapter 5 demonstrates how to use
Structured Query Language (SQL) in Excel. Chapter 10 offers a brief introduction to statistical analysis in Excel.

This book primarily covers Power BI—Microsoft’s self-service BI tool—which includes the following
Excel add-ins:

1. PowerPivot. This provides the repository for the data (see Chapter 4) and the
DAX formula language (see Chapter 7). Chapter 4 provides an example of
processing millions of rows in multiple tables.

2.  Power View. A reporting tool for extracting meaningful reports and creating some
of the elements of dashboards (see Chapter 6).

3. Power Query. A tool to Extract, Transform, and Load (ETL) data from a wide
variety of sources (see Chapter 8).

4.  Power Map. A visualization tool for mapping data (see Chapter 9).

Chapter 11 demonstrates how to use HDInsight (Microsoft’s implementation of Hadoop that runs on its
Azure cloud platform) to import big data into Excel.

This book is written for Excel 2013, but most of the examples it includes will work with Excel 2010,
if the PowerPivot, Power View, Power Query, and Power Map add-ins are downloaded from Microsoft.
Simply search on download and the add-in name to find the download link.

Disclaimer All links and screenshots were current at the time of writing but may have changed since
publication. The author has taken all due care in describing the processes that were accurate at the time of
writing, but neither the author nor the publisher is liable for incidental or consequential damages arising from
the furnishing or performance of any information or procedures.
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CHAPTER 1

Big Data

The goal of business today is to unlock intelligence stored in data. We are seeing a confluence of trends
leading to an exponential increase in available data, including cheap storage and the availability of sensors
to collect data. Also, the Internet of Things, in which objects interact with other objects, will generate vast
amounts of data.

Organizations are trying to extract intelligence from unstructured data. They are striving to break down
the divisions between silos. Big data and NoSQL tools are being used to analyze this avalanche of data.

Big data has many definitions, but the bottom line involves extracting insights from large amounts of
data that might not be obvious, based on smaller data sets. It can be used to determine which products to
sell, by analyzing buying habits to predict what products customers want to purchase. This chapter will cover
the evolution of data analysis tools from early primitive maps and graphs to the big data tools of today.

Big Data As the Fourth Factor of Production

Traditional economics, based on an industrial economy, teaches that there are three factors of production:
land, labor, and capital. The December 27, 2012, issue of the Financial Times included an article entitled
“Why ‘Big Data’ is the fourth factor of production,” which examines the role of big data in decision making.
According to the article “As the prevalence of Big Data grows, executives are becoming increasingly wedded
to numerical insight. But the beauty of Big Data is that it allows both intuitive and analytical thinkers to
excel. More entrepreneurially minded, creative leaders can find unexpected patterns among disparate data
sources (which might appeal to their intuitive nature) and ultimately use the information to alter the course
of the business.”

Big Data As Natural Resource

IBM’s CEO Virginia Rometty has been quoted as saying “Big Data is the world’s natural resource for the
next century.” She also added that data needs to be refined in order to be useful. IBM has moved away from
hardware manufacturing and invested $30 billion to enhance its big data capabilities.

Much of IBM’s investment in big data has been in the development of Watson—a natural language,
question-answering computer. Watson was introduced as a Jeopardy! player in 2011, when it won against
previous champions. It has the computing power to search 1 million books per second. It can also process
colloquial English.

One of the more practical uses of Watson is to work on cancer treatment plans in collaboration with
doctors. To do this, Watson received input from 2 million pages of medical journals and 600,000 clinical
records. When a doctor inputs a patient’s symptoms, Watson can produce a list of recommendations ranked
in order of confidence of success.
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Data As Middle Manager

An April 30, 2015, article in the Wall Street Journal by Christopher Mims entitled “Data Is Now the New
Middle Manager” describes how some startup companies are substituting data for middle managers.
According to the article “Startups are nimbler than they have ever been, thanks to a fundamentally different
management structure, one that pushes decision-making out to the periphery of the organization, to the
people actually tasked with carrying out the actual business of the company. What makes this relatively flat
hierarchy possible is that front line workers have essentially unlimited access to data that used to be difficult
to obtain, or required more senior management to interpret.” The article goes on to elaborate that when
databases were very expensive and business intelligence software cost millions of dollars, it made sense

to limit access to top managers. But that is not the case today. Data scientists are needed to validate the
accuracy of the data and how it is presented. Mims concludes “Now that every employee can have tools to
monitor progress toward any goal, the old role of middle managers, as people who gather information and
make decisions, doesn’t fit into many startups.”

Early Data Analysis

Data analysis was not always sophisticated. It has evolved over the years from the very primitive to where we
are today.

First Time Line

In 1765, the theologian and scientist Joseph Priestley created the first time line charts, in which individual
bars were used to compare the life spans of multiple persons, such as in the chart shown in Figure 1-1.

3 8 3 % Q\ Q

. ) o = )

- PPN TP AP PP DUPIPI. < DUPR- .e‘_._-s,___i’ B s
| Lherscipelraloy 1 e
| erod ot * Dernosthenes L Polybres S ilosnt -]
[ A wacreon Xestoplion. Arveilterrvdieia Lirv

= . ——— —_—
A, -:frtv%w Thegentess, .ﬁ’a.ﬂ% Ovid |
L eales reedeer Arter FEreelrd rrerece: Firge
Saphrercdes | Arpeatte T " Eririree Horace. kK
Bythagoras }h adacre st dens Epierirres Lreretires z
l o"rw!l( Zevin Storetrs Cordeedlers ;
T R
T . L n‘rg’ 1{ T Arirdeed Medhsrileries ]
i 178t Ead Poricles [ f?r‘e Lhridopornore Kecere o}
,1.! r;fh'ﬂﬂ'm Abcitiiada | sllevanden Perrriprer, =
K Pl plicddec iy Iy s w
N ferre Thierrivrlocd eu Dignipsires Agés Clo | Crastor o) Comderr P
| i T fiarrawe _};;:,:Tmlr'n,-,,,f,m W o * o E{_‘(_r’:wrd;w.{ Breedras 3;
i [, Serpprn] Af Siytla, Asegrreatied =
| i M aris il Aesiead ! 2]
——.—::._ —*
*‘“‘QE S S R YT T T e L RN
3 S < € o ]
3 % 5 ° 3 ° © © = © S %

Tyt LI FET e 2T

Figure 1-1. An early time line chart
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First Bar Chart and Time Series

The Scottish engineer William Playfair has been credited with inventing the line, bar, and pie charts. His
time-series plots are still presented as models of clarity. Playfair first published The Commercial and Political
Atlas in London in 1786. It contained 43 time-series plots and one bar chart. It has been described as the first
major work to contain statistical graphs. Playfair’s Statistical Breviary, published in London in 1801, contains
what is generally credited as the first pie chart. One of Playfair’s time-series charts showing the balance of
trade is shown in Figure 1-2.
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Figure 1-2. Playfair’s balance-of-trade time-series chart

Cholera Map

In 1854, the physician John Snow mapped the incidence of cholera cases in London to determine the linkage
to contaminated water from a single pump, as shown in Figure 1-3. Prior to that analysis, no one knew what
caused cholera. This is believed to be the first time that a map was used to analyze how disease is spread.
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Figure 1-3. Cholera map

Modern Data Analytics

The Internet has opened up vast amounts of data. Google and other Internet companies have designed tools
to access that data and make it widely available.

Google Flu Trends

In 2009, Google set up a system to track flu outbreaks based on flu-related searches. When the HIN1 crisis
struck in 2009, Google’s system proved to be a more useful and timely indicator than government statistics
with their natural reporting lags (Big Data by Viktor Mayer-Schonberger and Kenneth Cukier [Mariner
Books, 2013]). However, in 2012, the system overstated the number of flu cases, presumably owing to media
attention about the flu. As a result, Google adjusted its algorithm.
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Google Earth

The precursor of Google Earth was developed in 2005 by the computer programmer Rebecca Moore, who
lived in the Santa Cruz Mountains in California, where a timber company was proposing a logging operation
that was sold as fire prevention. Moore used Google Earth to demonstrate that the logging plan would
remove forests near homes and schools and threaten drinking water.

Tracking Malaria

A September 10, 2014, article in the San Francisco Chronicle reported that a team at the University of
California, San Francisco (UCSF) is using Google Earth to track malaria in Africa and to track areas that may
be at risk for an outbreak. According to the article, “The UCSF team hopes to zoom in on the factors that
make malaria likely to spread: recent rainfall, plentiful vegetation, low elevations, warm temperatures, close
proximity to rivers, dense populations.” Based on these factors, potential malaria hot spots are identified.

Big Data Cost Savings

According to a July 1, 2014, article in the Wall Street Journal entitled “Big Data Chips Away at Cost,’
Chris Iervolino, research director at the consulting firm Gartner Inc., was quoted as saying “Accountants
and finance executives typically focus on line items such as sales and spending, instead of studying the
relationships between various sets of numbers. But the companies that have managed to reconcile those
information streams have reaped big dividends from big data.”

Examples cited in the article include the following:

e Recently, General Motors made a decision to stop selling Chevrolets in Europe based
on an analysis of costs compared to projected sales, based on analysis that took a few
days rather than many weeks.

e Planet Fitness has been able to analyze the usage of their treadmills based on their
location in reference to high-traffic areas of the health club and to rotate them to
even out wear on the machines.

Big Data and Governments

Governments are struggling with limited money and people but have an abundance of data. Unfortunately,
most governmental organizations don’t know how to utilize the data that they have to get resources to the
right people at the right time.

The US government has made an attempt to disclose where its money goes through the web site
USAspending.gov. The city of Palo Alto, California, in the heart of Silicon Valley, makes its data available
through its web site data.cityofpaloalto.org. The goal of the city’s use of data is to provide agile, fast
government. The web site provides basic data about city operations, including when trees are planted and
trimmed.

Predictive Policing

Predictive policing uses data to predict where crime might occur, so that police resources can be allocated
with maximum efficiency. The goal is to identify people and locations at increased risk of crime.

[vww allitebooks.cond
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A Cost-Saving Success Story

A January 24, 2011, New Yorker magazine article described how 30-something physician Jeffrey Brenner mapped
crime and medical emergency statistics in Camden, New Jersey, to devise a system that would cut costs, over the
objections of the police. He obtained medical billing records from the three main hospitals and crime statistics.
He made block-by-block maps of the city, color-coded by the hospital costs of the residents. He found that the
two most expensive blocks included a large nursing home and a low-income housing complex. According to the
article, “He found that between January 2002 and June of 2008 some nine hundred people in the two buildings
accounted for more than four thousand hospital visits and about two hundred million dollars in health-care
bills. One patient had three hundred and twenty-four admissions in five years. The most expensive patient cost
insurers $3.5 million.” He determined that 1% of the patients accounted for 30% of the costs.

Brenner’s goal was to most effectively help patients while cutting costs. He tried targeting the sickest
patients and providing preventative care and health monitoring, as well as treatment for substance abuse,
to minimize emergency room visits and hospitalization. He set up a support system involving a nurse
practitioner and a social worker to support the sickest patients. Early results of this approach showed a
56% cost reduction.

Internet of Things or Industrial Internet

The Internet of Things refers to machine to machine (M2M) communication involving networked
connectivity between devices, such as home lighting and thermostats. CISCO Systems uses the term Internet
of Everything.

An article in the July/August 2014 issue of Fast Company magazine described how General Electric
Corporation (GE) is using the term Industrial Internet, which involves putting intelligence into machines to
collect and analyze their data in order to predict failure, so that problems can be anticipated and corrected.
One example is the GE jet engine. GE plans to use data generated from engines to predict when an engine
part requires repairs, so that the problem can be corrected before a failure occurs. GE’s assumption is that
small gains in productivity and reliability can drive massive economic benefits.

GE is also working on trip-optimizer, an intelligent cruise control for locomotives, which use trains’
geographical location, weight, speed, fuel consumption, and terrain to calculate the optimal velocity to
minimize fuel consumption.

Cutting Energy Costs at MIT

An article in the September 28, 2014, Wall Street Journal entitled “Big Data Cuts Buildings’ Energy Use”
describes how cheap sensors are allowing collection of real-time data on how energy is being consumed. For
example, the Massachusetts Institute of Technology (MIT) has an energy war room in which energy use in
campus buildings is monitored. Energy leaks can be detected and corrected.

The Big Data Revolution and Health Care

An April 2013 report from McKinsey & Company entitled “The big-data revolution in US health care:
Accelerating value and innovation” describes how a big data revolution is occurring in health care, based on
pharmaceutical companies aggregating years of research into medical databases and health care providers
digitizing patient records. There is a trend toward evidence-based medicine based on data. Big data
algorithms are being used to provide the best evidence.

Health care spending currently accounts for more than 17% of US gross domestic product (GDP).
McKinsey estimates that implementation of these big data strategies in health care could reduce health
expenses in the United States by 12% to 17%, saving between $300 billion to $450 billion per year.
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“Biological research will be important, but it feels like data science will do more for medicine than all
the biological sciences combined,” according to the venture capitalist Vinod Khosla, speaking at the Stanford
University School of Medicine’s Big Data in Biomedicine Conference (quoted in the San Francisco Chronicle,
May 24, 2014). He went on to say that human judgment cannot compete against machine learning systems
that derive predictions from millions of data points. He further predicted that technology will replace
80%-90% of doctors’ roles in decision making.

The Medicalized Smartphone

A January 10, 2015, Wall Street Journal article reported that “the medicalized smartphone is going to

upend every aspect of health care.” Attachments to smartphones are being developed that can measure
blood pressure and even perform electrocardiograms. Wearable wireless sensors can track blood-oxygen
and glucose levels, blood pressure, and heart rhythm. Watches will be coming out that can continually
capture blood pressure and other vital signs. The result will be much more data and the potential for virtual
physician visits to replace physical office visits.

In December 2013, IDC Health Insights released a report entitled “U.S. Connected Health 2014 Top 10
Predictions: The New Care Delivery Model” that predicts a new health care delivery model involving mobile
health care apps, telehealth, and social networking that will provide “more efficient and cost-effective ways
to provide health care outside the four walls of the traditional healthcare setting” According to the report,
these changes will rely on four transformative technologies:

1. Mobile

2. Bigdata analytics
3. Social

4. Cloud

The report cites the Smartphone Physical project at Johns Hopkins. It uses “a variety of smartphone-
based medical devices that can collect quantitative or qualitative data that is clinically relevant for a physical
examination such as body weight, blood pressure, heart rate, blood oxygen saturation, visual acuity, optic
disc and tympanic membrane images, pulmonary function values, electrocardiogram, heart and lung
sounds and ultrasound visualization (such as carotid artery imaging).”

According to the report, “With greater consumer uptake of mobile health, personal health, and fitness
modeling, and social technologies, there will be a proliferation of consumer data across diverse data sources
that will yield rich information about consumers.”

A May 2011 paper by McKinsey & Company entitled “Big data: The next frontier for innovation,
competition, and productivity” posits five ways in which using big data can create value, as follows:

1. Bigdata can unlock significant value by making information transparent and
usable in much higher frequency.

2. Asorganizations create and store more transactional data in digital form, they
can collect more accurate and detailed performance information on everything
from product inventories to sick days, and therefore boost performance.

3. Bigdata allows ever-narrower segmentation of customers and, therefore, much
more precisely tailored products or services.

4. Sophisticated analytics can substantially improve decision making.

5. Bigdata can be used to improve the development of the next generation of
products and services.
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Improving Reliability of Industrial Equipment

General Electric (GE) has made implementing the Industrial Internet a top priority, in order to improve the
reliability of industrial equipment such as jet engines. The company now collects 50 million data points
each day from 1.4 million pieces of medical equipment and 28,000 jet engines. The goal is to improve the
reliability of the equipment. GE has developed Predix, which can be used to analyze data generated by other
companies to build and deploy software applications.

Big Data and Agriculture

The goal of precision agriculture is to increase agricultural productivity to generate enough food as the
population of the world increases. Data is collected on soil and air quality, elevation, nitrogen in soil, crop
maturity, weather forecasts, equipment, and labor costs. The data is used to determine when to plant,
irrigate, fertilize, and harvest. This is achieved by installing sensors to measure temperature and the
humidity of soil. Pictures are taken of fields that show crop maturity. Predictive weather modeling is used to
plan when to irrigate and harvest. The goal is to increase crop yields, decrease costs, save time, and use less
water.

Cheap Storage

In the early 1940s, before physical computers came into general use, computer was a job title. The first

wave of computing was about speeding up calculations. In 1946, the Electrical Numerical Integrator and
Computer (ENIAC)—the first general purpose electronic computer—was installed at the University of
Pennsylvania. The ENIAC, which occupied an entire room, weighed 30 tons, and used more than 18,000
vacuum tubes, had been designed to calculate artillery trajectories. However, World War II was over by 1946,
so the computer was then used for peaceful applications.

Personal Computers and the Cost of Storage

Personal computers came into existence in the 1970s with Intel chips and floppy drives for storage and were
used primarily by hobbyists. In August 1981, the IBM PC was released with 5%-inch floppy drives that stored
360 kilobytes of data. The fact that IBM, the largest computer company in the world, released a personal
computer was a signal to other companies that the personal computer was a serious tool for offices. In

1983, IBM released the IBM-XT, which had a 10 megabyte hard drive that cost hundreds of dollars. Today, a
terabyte hard drive can be purchased for less than $100. Multiple gigabyte flash drives can be purchased for
under $10.

Review of File Sizes

Over the history of the personal computer, we have gone from kilobytes to megabytes and gigabytes and
now terabytes and beyond, as storage needs have grown exponentially. Early personal computers had 640
kilobytes of RAM. Bill Gates, cofounder of Microsoft Corporation, reportedly said that no one would ever
need more than 640 kilobytes. Versions of Microsoft’s operating system MS-DOS released during the 1980s
could only address 640 kilobytes of RAM. One of the selling points of Windows was that it could address
more than 640 kilobytes. Table 1-1 shows how data is measured.
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Table 1-1. Measurement of Storage Capacity

Unit Powerof2  Approximate Number
Kilobytes 2710 Thousands
Megabytes 2720 Millions

Gigabytes 21730 Billions

Terabytes 2740 Trillions

Petabytes 2750 Quadrillions
Exabytes 2760 Sextillions

Zettabytes 2770 Septillions

Data Keeps Expanding

The New York Stock Exchange generates 4 to 5 terabytes of data every day. IDC estimates that the digital
universe was 4.4 petabytes in 2013 and is forecasting a tenfold increase by 2920, to 44 zettabytes.

We are also dealing with exponential growth in Internet connections. According to CISCO Systems, the
15 billion worldwide network connections today are expected to grow to 50 billion by 2020.

Relational Databases

As computers became more and more widely available, more data was stored, and software was needed to
organize that data. Relational database management systems (RDBMS) are based on the relational model
developed by E. E. Codd at IBM in the early 1970s. Even though the early work was done at IBM, the first
commercial RDBMS were released by Oracle in 1979.

A relational database organizes data into tables of rows and columns, with a unique key for each row,
called the primary key. A database is a collection of tables. Each entity in a database has its own table, with
the rows representing instances of that entity. The columns store values for the attributes or fields.

Relational algebra, first described by Codd at IBM, provides a theoretical foundation for modeling
the data stored in relational databases and defining queries. Relational databases support selection,
projection, and joins. Selection means selecting specified rows of a table based on a condition. Projection
entails selecting certain specified columns or attributes. Joins means joining two or more tables, based on a
condition.

As discussed in Chapter 5, Structured Query Language (SQL) was first developed by IBM in the early
1970s. It was used to manipulate and retrieve data from early IBM relational database management systems
(RDBMS). It was later implemented in other relational database management systems by Oracle and later
Microsoft.

Normalization
Normalization is the process of organizing data in a database with the following objectives:
1. To avoid repeating fields, except for key fields, which link tables

2. To avoid multiple dependencies, which means avoiding fields that depend on
anything other than the primary key

There are several normal forms, the most common being the Third Normal Form (3NF), which is based
on eliminating transitive dependencies, meaning eliminating fields not dependent on the primary key. In
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other words, data is in the 3NF when each field depends on the primary key, the whole primary key, and
nothing but the primary key.

Figure 1-4, which is the same as Figure 4-11, shows relationships among multiple tables. The lines with
arrows indicate relationships between tables. There are three primary types of relationships.

1.  Oneto one (1-1) means that there is a one-to-one correspondence between fields.
Generally, fields with a one-to-one correspondence would be in the same table.

2.  One to many means that for each record in one table, there are many records in
the corresponding table. The many is indicated by an arrow at the end of the line.
Many means zero to n. For example, as shown in Figure 1-4, for each product
code in the products table, there could be many instances of Product ID in the
order details table, but each Product ID is associated with only one product code
in the products table.

3. Many to many means a relationship from many of one entity to many of another
entity. For example, authors and books: Each author can have many books, and
each book can have many authors. Many means zero to n.
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Figure 1-4. Showing relations among tables

Database Software for Personal Computers

In the 1980s, database programs were developed for personal computers, as they became more widely used.
dBASEII, one of the first relational programmable database systems for personal computers, was developed
by Wayne Ratliff at the Jet Propulsion Lab (JPL) in Pasadena, California. In the early 1980s, he partnered with
George Tate to form the Ashton-Tate company to market dBASE II, which became very successful. In the
mid-1980s, dBASE III was released with enhanced features.
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dBASE programs were interpreted, meaning that they ran more slowly than a compiled program, where
all the instructions are translated to machine language at once. Clipper was released in 1985 as a compiled
version of dBASE and became very popular. A few years later, FoxBase, which later became FoxPro, was
released with additional enhanced features.

The Birth of Big Data and NoSQL

The Internet was popularized during the 1990s, owing in part to the World Wide Web, which made it
easier to use. Competing search engines allowed users to easily find data. Google was founded in 1996 and
revolutionized search. As more data became available, the limitations of relational databases, which tried to
fit everything into rectangular tables, became clear.

In 1998, Carlo Strozzi used the term NoSQL. He reportedly later regretted using that term and thought
that NoRel, or non-relational, would have been a better term.

Hadoop Distributed File System (HDFS)

Much of the technology of big data came out of the search engine companies. Hadoop grew out of Apple
Nutch, an open source web search engine that was started in 2002. It included a web crawler and search
engine, but it couldn’t scale to handle billions of web pages.

A paper was published in 2003 that described the architecture of Google’s Distributed File System
(GFS), which was being used by Google to store the large files generated by web crawling and indexing. In
2004, an open source version was released as the Nutch Distributed File System (NDFS).

In 2004, Google published a paper about MapReduce. By 2005, MapReduce had been incorporated into
Nutch. MapReduce is a batch query process with the ability to run ad hoc queries against a large dataset. It
unlocks data that was previously archived. Running queries can take several minutes or longer.

In February 2006, Hadoop was set up as an independent subproject. Building on his prior work with
Mike Cafarella, Doug Cutting went to work for Yahoo!, which provided the resources to turn Hadoop into a
system that could be a useful tool for the Web. By 2008, Yahoo! based its search index on a Hadoop cluster.
Hadoop was titled based on the name that Doug Cutting’s child gave a yellow stuffed elephant. Hadoop
provides a reliable, scalable platform for storage and analysis running on cheap commodity hardware.
Hadoop is open source.

Big Data

There is no single definition of big data, but there is currently a lot of hype surrounding it, so the meaning
can be diluted. It is generally accepted to mean large volumes of data with an irregular structure involving
hundreds of terabytes of data into petabytes and higher. It can include data from financial transactions,
sensors, web logs, and social media. A more operational definition is that organizations have to use big data
when their data processing needs get too big for traditional relational databases.

Big data is based on the feedback economy where the Internet of Things places sensors on more and
more equipment. More and more data is being generated as medical records are digitized, more stores
have loyalty cards to track consumer purchases, and people are wearing health-tracking devices. Generally,
big data is more about looking at behavior, rather than monitoring transactions, which is the domain of
traditional relational databases. As the cost of storage is dropping, companies track more and more data to
look for patterns and build predictive models.
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The Three V’s

One way of characterizing big data is through the three V’s:
1. Volume: How much data is involved?
2. Velocity: How fast is it generated?
3. Variety: Does it have irregular structure and format?
Two other V’s that are sometimes used are

1. Variability: Does it involve a variety of different formats with different
interpretations?

2. Veracity: How accurate is the data?

The Data Life Cycle

The data life cycle involves collecting and analyzing data to build predictive models, following these steps:
1. Collect the data.

Store the data.

Query the data to identify patterns and make sense of it.

Use visualization tools to find the business value.

e~ N

Predict future consumer behavior based on the data.

Apache Hadoop

Hadoop is an open source software framework written in Java for distributed storage and processing of very
large datasets stored on commodity servers. It has built-in redundancy to handle hardware failures. Hadoop
is based on two main technologies: MapReduce and the Hadoop Distributed File System (HDFS). Hadoop
was created by Doug Cutting and Mike Cafarella in 2005.

MapReduce Algorithm

MapReduce was developed at Google and released through a 2004 paper describing how to use parallel
processing to deal with large amounts of data. It was later released into the public domain. It involves a two-
step batch process.

1. First, the data is partitioned and sent to mappers, which generate key value pairs.

2. The key value pairs are then collated, so that the values for each key are together,
and then the reducer processes the key value pairs to calculate one value per key.

One example that is often cited is a word count. It involves scanning through a manuscript and counting
the instances of each word. In this example, each word is a key, and the number of times each word is used is
the value.
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Hadoop Distributed File System (HDFS)

HDES is a distributed file system that runs on commodity servers. It is based on the Google File System
(GFS). It splits files into blocks and distributes them among the nodes of the cluster. Data is replicated so that
if one server goes down, no data is lost. The data is immutable, meaning that tables cannot be edited; it can
only be written to once, like CD-R, which is based on write once read many. New data can be appended to
an existing file, or the old file can be deleted and the new data written to a new file. HDFS is very expandable,
by adding more servers to handle more data.

Some implementations of HDFS are append only, meaning that underlying tables cannot be edited.
Instead, writes are logged, and then the file is re-created.

Commercial Implementations of Hadoop

Hadoop is an open source Apache project, but several companies have developed their own commercial
implementations. Hortonworks, which was founded by Doug Cutting and other former Yahoo! employees, is
one of those companies that offers a commercial implementation. Other such companies include Cloudera
and MapR. Another Hadoop implementation is Microsoft’s HD Insight, which runs on the Azure cloud
platform. An example in Chapter 11 shows how to import an HD Insight database into Power Query.

CAP Theorem

An academic way to look at NoSQL databases includes the CAP Theorem. CAP is an acronym for
Consistency, Availability, and Partition Tolerance. According to this theorem, any database can only have
two of those attributes. Relational databases have consistency and partition tolerance. Large relational
databases are weak on availability, because they have low latency when they are large. NoSQL databases
offer availability and partition tolerance but are weak on consistency, because of a lack of fixed structure.

NoSQL

As discussed elsewhere in this book, NoSQL is a misnomer. It does not mean “no SQL.” A better term for this
type of database might be non-relational. NoSQL is designed to access data that has no relational structure,
with little or no schema. Early versions of NoSQL required a programmer to write a custom program to
retrieve that data. More and more implementations of NoSQL databases today implement some form of SQL
for retrieval of data. A May 29, 2015, article on Data Informed by Timothy Stephan entitled “What NoSQL
Needs Most Is SQL” (http://data-informed.com/what-nosqgl-needs-most-is-sql/) makes the case for
more SQL access to NoSQL databases.

NoSQL is appropriate for “web scale” data, which is based on high volumes with millions of
concurrent users.

Characteristics of NoSQL Data

NoSQL databases are used to access non-relational data that doesn't fit into relational tables. Generally,
relational databases are used for mission-critical transactional data. NoSQL databases are typically used for
analyzing non-mission-critical data, such as log files.
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Implementations of NoSQL
There are several categories of NoSQL databases:

e  Key-Value Stores: This type of database stores data in rows, but the schema may differ
from row to row. Some examples of this type of NoSQL database are Couchbase,
Redis, and Riak.

e Document Stores: This type of database works with documents that are JSON objects.
Each document has properties and values. Some examples are CouchDB, Cloudant,
and MongoDB.

e  Wide Column Stores: This type of database has column families that consist of
individual column of key-value pairs. Some example of this type of database are
HBase and Cassandra.

e  Graph: Graph databases are good for social network applications. They have nodes
that are like rows in a table. Neo4j is an example of this type of database.

One product that allows accessing data from Hadoop is Hive, which provides an SQL-like language
called HiveQL for querying Hadoop. Another product is Pig, which uses Pig Latin for querying. The saying is
that 10 lines of Pig Latin do the work of 200 lines of Java.

Spark

Another technology that is receiving a lot of attention is Apache Spark—an open source cluster computing
framework originally developed at UC Berkeley in 2009. It uses an in-memory technology that purportedly
provides performance up to 100 times faster than Hadoop. It offers Spark SQL for querying. IBM recently
announced that it will devote significant resources to the development of Spark.

Microsoft Self-Service Bl

Most of these big data and NoSQL technologies came out of search engine and online retailers that process

vast amounts of data. For the smaller to medium-size organizations that are processing thousands or

millions of rows of data, this book shows how to tap into Microsoft’s Power BI running on top of Excel.
Much has been written about the maximum number of rows that can be loaded into PowerPivot.

The following link to a blog post at Microsoft Trends documents loading 122 million records:

www.microsofttrends.com/2014/02/09/how-much-data-can-powerpivot-really-manage-how-about-

122-million-records.

Summary

This chapter provides a brief history of the evolution of data analysis, culminating with the big data tools of
today. It covers the evolution of data structures, from relational databases to the less structured data that
NoSQL addresses.
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CHAPTER 2

Excel As Database and
Data Aggregator

Spreadsheets have a long history of making data accessible to ordinary people. This chapter chronicles the
evolution of Excel from spreadsheet to powerful database. It then shows how to import data from a variety
of sources. Subsequent chapters will demonstrate how Excel with Power BI is now a powerful Business
Intelligence tool.

From Spreadsheet to Database

The first spreadsheet program, VisiCalc (a contraction of visible calculator), was released in 1979 for the
Apple II computer. It was the first “killer app.” A saying at the time was that “VisiCalc sold more Apples than
Apple!” VisiCalc was developed by Dan Bricklin and Bob Franken. Bricklin was attending Harvard Business
School and came up with the idea for the program after seeing a professor manually write out a financial
model. Whenever the professor wanted to make a change, he had to erase the old data and rewrite the new
data. Bricklin realized that this process could be automated, using an electronic spreadsheet running on a
personal computer.

In those days, most accounting data was trapped in mainframe programs that required a programmer
to modify or access. For this reason, programmers were called the “high priests” of computing, meaning that
end users had little control over how programs worked. VisiCalc was very easy to use for a program of that
time. It was also very primitive, compared to the spreadsheets of today. For example, all columns had to be
the same width in the early versions of VisiCalc.

Success breeds competition. VisiCalc did not run on CP/M computers, which were the business
computers of the day. CP/M, an acronym originally for Control Program/Monitor, but that later came to
mean “Control Program for Microcomputers,” was an operating system used in the late 1970s and early
1980s. In 1980, Sorcim came out with SuperCalc as the spreadsheet for CP/M computers. Microsoft released
Multiplan in 1982. All of the spreadsheets of the day were menu-driven.

When the IBM PC was released in August 1981, it was a signal to other large companies that the
personal computer was a serious tool for big business. VisiCalc was ported to run on the IBM PC but did not
take into account the enhanced hardware capabilities of the new computer.

Seeing an opportunity, entrepreneur Mitch Kapor, a friend of the developers of VisiCalc, founded Lotus
Development to write a spreadsheet specifically for the IBM PC. He called his spreadsheet program Lotus
1-2-3. The name 1-2-3 indicated that it took the original spreadsheet functionality and added the ability to
create graphic charts and perform limited database functionality such as simple sorts.

Lotus 1-2-3 was the first software program to be promoted through television advertising. Lotus 1-2-3
became popular hand-in-hand with the IBM PC, and it was the leading spreadsheet through the early 1990s.
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Microsoft Excel was the first spreadsheet using the graphical user interface that was popularized by the
Apple Macintosh. Excel was released in 1987 for the Macintosh. It was later ported to Windows. In the early
1990s, as Windows became popular, Microsoft packaged Word and Excel together into Microsoft Office and
priced it aggressively. As a result, Excel displaced Lotus 1-2-3 as the leading spreadsheet. Today, Excel is the
most widely used spreadsheet program in the world.

More and more analysis features, such as Pivot Tables, were gradually introduced into Excel, and the
maximum number of rows that could be processed was increased. Using VLOOKUP, it was possible to create
simple relations between tables. For Excel 2010, Microsoft introduced PowerPivot as a separate download,
which allowed building a data model based on multiple tables. PowerPivot ships with Excel 2013. Chapter 4
will discuss how to build data models using PowerPivot.

Interpreting File Extensions

The file extension indicates the type of data that is stored in a file. This chapter will show how to import a
variety of formats into Excel’s native .x1sx format, which is required to use the advanced features of Power
BI discussed in later chapters. This chapter will deal with files with the following extensions:

.x1s: Excel workbook prior to Excel 2007

.x1sx: Excel workbook Excel 2007 and later; the second x was added to indicate
that the data is stored in XML format

.x1sm: Excel workbook with macros
.x1tm: Excel workbook template
.txt: a file containing text

.xml: a text file in XML format

Using Excel As a Database

By default, Excel works with tables consisting of rows and columns. Each row is a record that includes all the
attributes of a single item. Each column is a field or attribute.

A table should show the field names in the first row and have whitespace around it—a blank column
on each side and a blank row above and below, unless the first row is row 1 or the first column is A. Click
anywhere inside the table and press Ctrl+T to define it as a table, as shown in Figure 2-1. Notice the headers
with arrows at the top of each column. Clicking the arrow brings up a menu offering sorting and filtering
options.
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Figure 2-1. An Excel table

Note that, with the current version of Excel, if you sort on one field, it is smart enough to bring along
the related fields (as long as there are no blank columns in the range), as shown in Figure 2-2, where a sort is
done by last name. To sort by first and last name, sort on first name first and then last name.
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Figure 2-2. Excel Table sorted by first and last name
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Importing from Other Formats

Excel can be used to import data from a variety of sources, including data stored in text files, data in tables
on a web site, data in XML files, and data in JSON format. This chapter will show you how to import some of
the more common formats. Chapter 4 will cover how to link multiple tables using Power BI.

Opening Text Files in Excel

Excel can open text files in comma-delimited, tab-delimited, fixed-length-field, and XML formats, as well
as in the file formats shown in Figure 2-3. When files in any of these formats are opened in Excel, they are
automatically converted to a spreadsheet.

v| [ Al Excel Files vl

Tools ¥ | Aj| Excel Files

Excel Files

All Web Pages

XML Files

Text Files

All Data Sources

Access Databases

Query Files

dBase Files

Microsoft Excel 4.0 Macros
Microsoft Excel 4.0 Workbooks
Worksheets

Workspaces

Templates

Add-Ins

Toolbars

SYLK Files

Data Interchange Format
Backup Files
|OpenDocument Spreadsheet

Figure 2-3. File formats that can be imported into Excel

When importing files, it is best to work with a copy of the file, so that the original file remains
unchanged in case the file is corrupted when it is imported.

Figure 2-4 shows a comma-delimited file in Notepad. Note that the first row consists of the field names.
All fields are separated by commas. Excel knows how to read this type of file into a spreadsheet. If a text file
in this format is opened with Excel, it will appear as a spreadsheet, as shown in Figure 2-1.
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File Edit Format View Help

last name,first name,address,city,state,zip,amount A
Johnson,Ann,16@1 Bonita St.,Berkeley,CA,94784,60

Smith,Frank,456 Shattuck,Berkeley,CA,94704,50

Jones,Inger,235 Hearst 5t,Berkeley,CA,94786,50

Jones,John,123 Main,Oakland,CA,94122,60

Anderson,Mary,234 Eighth St.,Oakland,CA,94134,80

Figure 2-4. Comma-separated values format

Importing Data from XML

Extensible Markup Language (XML) is a popular format for storing data. As in HTML, it uses paired tags to
define each element. Figure 2-5 shows the data we have been working with in XML format. The first line is
the declaration that specifies the version of XML, UTF encoding, and other information. Note the donors
root tag that surrounds all of the other tags.

E x
File Edit Format View Help

<¥xnl version="1.8" encoding="UTF-3" standalone="no" > A
<donorss

<donor>
<lname>Johnson</lname>
<fnamesAnn</fname>
<straddr>1681 Bonita St</straddr>
<city»Berkeley</city>
«statexCac/stater
<zip»94784¢/zip>
<amgunt>£8.8</amount>
</fdonor>
<donor >
<lname>smithe/lnames
<fnamesFranke/fname>
<straddra456 Shattucke/straddr>
ccity>Berkeley</city>
staterac/stater
<zipra47esd/zips
<amount>5e.8</smount>
«/donor>
<donors
<lname>Jones</lname>
<frame>Ingerc/frame>
<5traddr>235 Hearste/straddrs
<city>serkeley</city>
<staterlic/state>
<zip>84706</2ip>
<amount>52.8</anount>
</donor>
<donor>
<lname>Jones</Inamex
<fname>John¢/fnanes
<straddr>123 Main</straddrs
«city>cakland</citys
<statesCac/states
«<zip»94122</zip>
<amount»>68.8</amount>
</fdonor>
<donor>
<lname>andersonc/lnames
<fnamesMary </ frame>
<straddr>234 Eighth St.</straddr>
<ccity>onklande/citys
staterac/states
<zip»94134¢/zip»
<amount>80.8</anount>
</donor>
</donorss

Figure 2-5. XML format
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The data is self-descriptive. Each row or record in this example is surrounded by a donor tag. The field
names are repeated twice for each field in the opening and closing tags. This file would be saved as a text file
with an .xml extension.

An XML file can be opened directly by Excel. On the first pop-up after it opens, select “As an XML table.”
Then, on the next pop-up, click yes for “Excel will create the schema.”

As shown in Figure 2-6, XML files can be displayed in a web browser such as Internet Explorer. Note the
small plus and minus signs to the left of the donor tab. Click minus to hide the details in each record.

Click plus to show the details.

2 = & | & cousers\NenDesstopapre... %

Ede Edt Miew Favoites Tools Help
& & Amazoncom - Online$h.. 2] See What's Hot 1/1/2— = 2 WikdTangent Games . ~

<aml version="1.0" encoding="UTF-8"7>
<donors>
- edonors
<InamazJohnson</Iname:
<fname>Ann</fname:
<straddr> 1601 Bonita St</straddr>
ity >Berkeley</dty>
<statesCA</state>
<2ip>04704.</zip>
camount>60.0</amount»
<fdonors
- <donor>
<Inamaz=Smith</Iname=
<fname:Frank</frames>
<straddr>456 Shattuck</straddr>
ity >Berkaley </dty>
«statesCA«</state
<Zp>94704</zip>
<ameunt>50.0</amount=>
<fdonors
- adonors
<Iname>Jones</Iname:
<fnamesIngers</fnamea:s
<straddr>235 Hearst</straddr>
ity >Berkeley</dty>
«state>CA</states
<2ip>04706</zip>
<ameunt>50.0</amount>
</donors
+ cdonor>
+ <donors>
<fdonorss

Figure 2-6. XML file displayed in a web browser

Importing XML with Attributes

As does HTML, XML can have attributes. Figure 2-7 shows an example of adding a gender attribute as part of
the donor tag

<donor gender = "female">

</donor>
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File Edit Format View Help

<homl version="1.0" encocing="UTF-3" standalone="no™ 2> -
<donors:
<donor genders"female™>
<lname>Johnson</ Iname>
<fname>annc/fnames
«<straddr>1681 Bonita st«/straddra
<citysBerkeley</citys
¢statexCac/states
<ziprsaTesc/zips
<amount»68.8</amounts
</donors
<donor gender="nale” >
<lname>smithe/lnames
<fname>Frank</fnames
<straddr>a56 shattuck</straddrs
<citysBerkeley</city>
<statesCac/states
<zip»94704</2ip>
<BMOUNt>50. 8</amount>
</donor>
<donor gender="female™>
<lname>Jones</Iname>
<fname>Inger</fname>
<straddr>235 Hearst</straddrs
<citysBerkeley</city>
<statesCac/states
<zip»B4706</2ip>
<amount>58. 8</amount>
</donors
«donor genders"male®s
<1name>Jones</1names
«fname>2ohn</ fname>
<straddr>123 Main¢/straddr>
<citys0aklandc/city>
<statescac/states
<zip»94122¢/2ip>
<BROUNT>60. 0</amount>
</donor>
<donor gender="female™s
<1name>Andersond Inane>
«fname>Mary</fname>
<straddr>234 Eighth 5t.</stradde>
«city»oakland</city> ~

Figure 2-7. XML with attributes

There are two schools of thought about using attributes. Some people believe that attributes should
be avoided and that all values should be presented in paired tags. However, XML with attributes may be
encountered. Excel can interpret either format. Figure 2-8 shows the Excel spreadsheet that would be
displayed by opening the XML file shown in Figure 2-7.

BME % &0 figRattribu - Excel TABLE TOOLS. ? @
BEEE ove | mssT PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  POWERPNOT  Tewn  DESIGN
2 AistoSum = A,
il | |

e
8 X Cut - B WeapTet Text % !-E.
) Bp copy - =) Bra-
» i : Merge & Center § -9 v %4 gy Condtionsl Formatas Cell Insent Delete Format Son & Find &
¥ Format Painter Foratting= Tobles S| - - & Clear~ Filter = Select =
Chpboard i Font i Algnment 0 Humber i Styles Cells Eddting

Cabibei -||| ML

BIUW- H- SH-4-

&

i

Paste

o3 =i fr | aseshattuck

A B C D E F G H I J K L M N (+] P Q R S T
il zender B iname B fname B straddr Bl city B state B sip B amount B

2 female Johnson Ann 1601 Bonita 5t Berkeley CA 54704 60
3lmiesmin ook [isosnack Joereey ca_sima 30
4 female Jomes  Inger 23S Hearst  Berkeley CA 94706 50
5 male Jones John 123 Main Oakland CA 54122 60
¢ female  Anderson Mary 234 Eighth 5t. Oakland CA 54134 80,

ERGICEY

Figure 2-8. XML with attributes imported into Excel
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Importing JSON Format

Much NoSQL data is stored in JavaScript Object Notation (JSON) format. Unfortunately, Excel does not read
JSON files directly, so it is necessary to use an intermediate format to import them into Excel. Figure 2-9
shows our sample file in JSON format. Note the name-value pairs in which each field name is repeated every
time there is an instance of that field.

Eile Edit Format View Help

“donors™: {
~denor=: [
i
“lname": "Johnson®,
“fnome™: “Ann",
“straddr™: "1681 Bonita 5t°,
"city™: "Berkeley”,
“state®: "CaA®,
"zip": "9a7es.0,
“amount™: "58.8"
b
{

“lname": “saith=,
“fname": “Frank®,
“straddr=: "455 Shattuck®,
“city": “Berkeley®,
“state®: "ca®,
“zip": "9a704.0",
“amount”: "58.8%

b

{

“lname": “Jones®,

“fname": “Inger™,
addr": “235 Hearst",

“perkeley”,

2ip™: 2,

“amount”™: "50.07

1a

{
“lname™: "Jones”,
“fname™: “John",
“straddrT: "123 Main”,
"city™: "oakland”,
“state™: "Ca",

"zip": "94122.0°,
“amount™: “58.8"

“lname": “Anderson®,
“fname": “Mary",
“straddr®: "234 Eighth st.", W

Figure 2-9. JSON format

Because Excel cannot read JSON files directly, you would have to convert this JSON-formatted data into
a format such as XML that Excel can read. A number of free converters are available on the Web, such as the
oneathttp://bit.ly/1s20i6L.

The interface for the converter is shown in Figure 2-10. (Remember to work with a copy of the file,
so that the original will not be corrupted.) The JSON file can be pasted into the JSON window and then
converted to XML by clicking the arrow. The result is an XML file having the same name and that you can
open directly from Excel.
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Figure 2-10. XML and JSON

Using the Data Tab to Import Data

So far, we have been importing data from text files directly into Excel to create a new spreadsheet.
The options on the Data tab can be used to import data from a variety of formats, as part of an existing
spreadsheet.

Importing Data from Tables on a Web Site

As an example, let’s look at importing data from a table on a web site.
To import data from a table on a web site, do the following:

1. Click the Data tab to display the Data ribbon.
2. Click From Web.

3.  Abrowser window will appear. Type in the address of the web site you want to
access. We will access a Bureau of Labor Statistics example of employment based
on educational attainment. For this example, we will use http://www.bls.gov/
emp/ep_table_education_summary.htm.

4.  Asshown in Figure 2-11, a black arrow in a small yellow box will appear next to
each table. Click the black arrow in the small yellow box at the upper left-hand
corner of the table, and it will change to a check mark in a green box. Click
Import. The Import Data dialog will appear as shown in Figure 2-12.
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Figure 2-12. Import Data dialog
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[}

. Select new Worksheet and then OK. The table will be imported, as shown in
Figure 2-13. Some formatting may be required in Excel to get the table to be
precisely as you want it to be for further analysis.
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1 |Employment by summary education and training assignmenit, 2012 and projected 2022 1
2 |[Numbers in thousands)
3 Education, work experience, and on-the-job training Employment Change Tatal job openings due ta growth and replacemern
4 Number Percent distribution 012=-22
5 2012 2022 2012 2022 Number Percent Number
& | Typical entry-level education
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12 Postsecondary non-degree award 855430 9,891.20 59 61 133700 156
13 |Some college, no degree 1987.20  2,212.20 14 14 25 13
14 High school diploma or equivalent 58.264.40 62,895.20 401 391 4,630.80 79
15 |Less than high school 38,127.60 42,286.00 262 263 415840 109
17 | Previous work experience in a related occupation
18 Total, all occupaticns 145,355.80 160,983.70 100 100 15,628.00  10.6
19 |5 years or more 483190  5,091.80 33 32 2599 34
20 |Less than 5 years 16,167.70 17,663.50 111 11 149590 9.3
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Figure 2-13. Data from the Web imported into Excel

Data Wrangling and Data Scrubbing

Imported data is rarely in the form in which it is needed. Data can be problematic for the following reasons:
e Itisincomplete.
e Itisinconsistent.
e [tisin the wrong format.

Data wrangling involves converting raw data into a usable format. Data scrubbing means correcting
errors and inconsistencies. Excel provides tools to scrub and format data.

Correcting Capitalization

One of the functions that Excel provides to correct capitalization is the Proper () function. It capitalizes the
first letter of each word and lowercases the rest. Figure 2-14 shows some text before and after executing
the function. To use the Proper () function, as shown in Figure 2-14, perform the following steps:

1. Inanew column, type “=Proper(”

2. Click the first cell that you want to apply it to and then type the closing
parentheses ()). Then press Enter.
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3. Click the cell in which you just entered the formula and then drag the fill handle
in the lower right corner of the cell, to copy the formula down the column.

4. Convert the content of the cells from formulas to values. For a small number
of cells, do that by selecting each cell, pressing F2 to edit, then pressing F9 to
convert to values, and then pressing Enter.

5. For alarger number of cells, select the column, right-click, and select copy. Then
select the top cell in the range to be copied to, press Ctrl+Alt+V, to open the Paste
Special Box, select Values, and click OK.

6. Then you can delete the original column by right-clicking anywhere in the
column and selecting Delete » Entire Column.

G d - s Book] - Excel
FILE HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  POWERPIVOT Team
- X . e | o= - u 5 m pa—y A
db it Calibri =1 - A A == ¥-  EWepTet General - r o i B g 2 Au
3¢ - = N o Sl 3 =~ [ Fill-
F‘aftc i iu v &5 ElMeoge@iCeonter - $- % * W3 I:oln:ﬂ.t‘:f;nal_ rO":ﬂI?$ \_c-I Insert Dc-_c.z: Fo'fm’t Clez
Formatting~ Table~ Styles
Clipboa: ni Al n " 4 Styl
fr | =(prOPER(F3))
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anderson, mary |
smith, jane f.

EJCI nes, Fra_h'( A

Anderson, Mary J
Smith, Jane F.

I o bR =

Figure 2-14. Use of the Proper () function

Splitting Delimited Fields

In some cases, first and last names are included in the same field and are separated by commas. These and
similar fields can be split using the Text to Columns option on the Data tab.

1. Highlight the range of cells that you want to convert.

2. Click Text to Columns on the Data tab. In the pop-up window, select Delimited,
as shown in Figure 2-15. Then click Next.
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The Text Wizard has determined that your data is Delimited.
If this is correct, choose Next, or choose the data type that best describes your data.

Original data type

Choose the file type that best describes your data:
@)= _, - Characters such as commas or tabs separate each field.

() Fixed width - Fields are aligned in columns with spaces between each field.

Preview of selected data:

ones, Frank A
Anderson, Mary K
Emith, Jane H.

< Back | Next > |[ Finish

Figure 2-15. Convert Text to Columns Dialog

3.  On the next pop-up window, shown in Figure 2-16, select Comma and Space as
the delimiters and review the preview. If the preview looks right, click Next. The
reason for including the space as a delimiter is to accommodate middle initials,
which are, in this example, separated from their respective first names by a space.
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This screen lets you set the delimiters your data contains. You can see how your text is affected
in the preview below.

Delimiters
[ 1ab
[] semicolon Treat consecutive delimiters as one

v| Comma
— Text gualifier: |- vl
Sp

O &her: D

Data preview

iTones rank
Anderson Mary
Pmith ane

| Cancel || <Back || Net> || Finish

Figure 2-16. Data preview of Text to Columns

4. Inthe next pop-up window, select each column in the Data Preview window and
click Text as the format, as shown in Figure 2-17. Enter the destination where you
want the results to appear, then click Finish.
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This screen lets you select each column and set the Data Format.

Column data format

‘General’ converts numeric values to numbers, date values
to dates, and all remaining values to text.

(_) Date: MDY v Advanced...

() Do not import column (skip)

Destination: |SHS3

Data preview

Figure 2-17. Last step of Convert Text to Columns

Splitting Complex, Delimited Fields

More complex cases involving multiple data elements in a single field can often be solved through using Excel’s
built-in functions. Some of the functions that are available for string manipulation are shown in Table 2-1.

Table 2-1. Available Functions for String Manipulation

Function Description

LEN(text) Returns the number of characters in the text string
LEFT(text,num_chars) Returns the leftmost number of characters specified by num_chars
RIGHT(text,num chars) Returns the rightmost number of characters specified by num_chars

MID(text,start,num_chars) Returnsthe number of characters specified by num_chars, starting from the
position specified by start

SEARCH(find_text, Returns the position at which the specified find_text startsinwithin_text
within text,start num) when reading from left to right. Not case sensitive. start_num specifies the
occurrence of the text that you want. The default is 1.

(continued)
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Table 2-1. (continued)

Function Description

TRIM(text) Removes all leading and trailing spaces from a text string, except single
spaces between words

CLEAN(text) Removes all non-printable characters from a text string

LOWER (text) Returns string with all characters converted to lower case

UPPER(text) Returns string with all characters converted to upper case

PROPER (text) Returns string with first letter of each word in upper case

Functions can be nested. For example, we could extract the last name by using the following formula:
=LEFT(F7,SEARCH(",",F7)-1)

This function would extract the leftmost characters up to the position of the comma. To extract the first
name and middle initial, use the following:

=RIGHT(F7,SEARCH(", ",F7)+1)

Removing Duplicates

Itis not unusual for imported data to include duplicate records. Duplicate records can be removed by using
the Remove Duplicates option on the Data tab.

It is always a good idea to work with a copy of the original files, to prevent valid data from being
deleted. To delete duplicates, simply highlight the columns that contain duplicate values and click Remove
Duplicates, as shown in Figure 2-18. Confirm the columns that contain duplicates and click OK. Only the
rows in which all the values are the same will be removed.

BAE S E xm- s
m HOME NSERT  PAGE LAYOUT DATA  REVIEW  VIEW  POWERQUERY  POWERPVOT  Team Neil =
X y oY - i
2 L@ < o i ?

From From From From Other  Existing Tete Remave  Data  Consolidste What-If Group Ung
Access Web Tet Sources=  Connections Columns Duplicates Validation = Ansbysis = -

t 3l D Ei

Ji
D E F G H J K L M M P Q R T

2  Remove Duplicates 7N
= To delete duplicate values, select ane or mose columns that contain duplicates.
4 Senith John 1200
5 Anderson Mary 2500 15 selectam | B Unsetect Al Ly Aaa s hienddent
6 Jones Frank 1400
7 Smith John 1200 Columns
] Anderson Mary 1500 ¥ CotumnF
L] Johnson  Mary 1400 [ Cotumn G

[¥] CotumnH

oK Cancel

Figure 2-18. Removing duplicates
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Input Validation

Excel provides tools to check for valid input. If data is not valid, the result can be Garbage In, Garbage Out
(GIGO). Excel provides data validation tools that are usually associated with data entry; however, they can
be used to flag cells from data that has already been entered. In the example shown in Figure 2-19, the valid
range for sales figures is 0 to $20,000, as defined through the Data Validation option on the Data tab.

@E %
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW POWERPIVOT Team MNex
Get External Data Connections Sort & Filter Data Tooks Quthne
F2 fr | 10000
A B C o E G H I K L M N o P aQ R 5 T
=
3
a Settings | Input Message | Eror Alert
5 Validation criteria
L3 Allow.
7 Whole number w| [ ignore plank
L] Data:
g between v
10 Minmum
1 o £
12 Magimus:
13 =
14 e the tame setting
15
16 Chear AR oK Cancel
L
2

Figure 2-19. Data Validation dialog

Any values outside of the range can be highlighted by selecting the Circle Invalid Data option under
Data Validation on the Data tab. The result is shown in Figure 2-20.

oA : Boak] - Excel 7 m
HOME  INSERT  PAGELAYOUT  FORMULAS = DATA  REVIEW  VIEW  POWERPWOT  Team

™ r (Y ™ [E Connections 5 [TTA! 'Y T Cle = E‘H ' Bai =] 3rm

I el L& o ) 2 |alz e E= =] ® B [EP B TH e

From From From From Other Existing Refresh I] Sen Filker Tette Flash Remove Data  Consolidate What-if Relat Group Ungroup Subtotal

Access Web Tet Sources~ Connections  All- t Link o Vadanced  Coturnns  Fill Duplcates Validation - Anabysis - S =

Get External Data Connections Sort & Filter Data Tools QOutline
F2 fe | 10000

20 0 e W

Figure 2-20. Invalid data flagged with red circle
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Working with Data Forms

One of the hidden and less documented features in Excel is the Data Forms feature. Sometimes it is easier
to read data in which each record is displayed as a form rather than just in tabular format. By default, there
is no Data Forms icon on the toolbars. Data Forms can be accessed by clicking a cell in a table with row
headings and pressing Alt+D and then O (as in Oscar). Data Forms can also be added to the Quick Access
Toolbar. This can be done via the following steps:

1. Click the down arrow at the rightmost end of the Quick Access Toolbar
(located at the top-left section of the screen) and click More Commands,
as shown in Figure 2-21.

chfig? - Excel
es3 Toolkbar A5 DATA 3

Tin Ex g T AutoSum - Agy
B ) Zuen v i
nsert Delete Farmat Sort & Find &
- - Chear - Filter = Sebect

1 s Bdcity B state Bdsip Rl amountEd
2 ghthSt. Oakland CA 54134 |
3 3onita St. Berkeley CA 4704 60|
4 earstst  Berkeley CA Emw 50|
5 lain Oskland CA Ba122 5
6 aattuck  Berkeley CA Bam0a 50|

Figure 2-21. Customize Quick Access Toolbar menu

2. After clicking More Commands, select “Commands Not in the Ribbon,” at the top
of the screen. The screen shown in Figure 2-22 will appear. Find and select the
icon for forms and press the Add » button in the middle to put it on the Quick
Access Toolbar.
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BE % ¢-Mm- o TRBLETOOLS
“ HOME INSERT PAGE LAY MNeil =
X, Cu = - - AutoSum * Ay
) oy copy - S Sonmt e customize the ik Access Teolbar. - gl |
P it ™ T Formulas ) e Sort & Find &
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Copboard L] fonff | Peoofing Commands Not i the Rabbon ] For #ll documnents (default) [¥] Edting
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Language re o
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2 C it 3 Grid
2 = - Oraw Borders =
7 POUKRCESTEORNT | 1ot Draw Outside Border
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3 Thict Cant D Edit Code
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2 59 Emai 284> =
10 End Review... e
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£ Fa Drawing to Contents
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20 " N
2 [ Show Quick Access Toolbar below the Customintions JNEE
22 Wten Imgort/Export ¥
23
& ch2commatext [ (SRoxis) e
Figure 2-22. Customize the Quick Access Toolbar menu
3. To use data forms, click the row that contains the data to be viewed in the form.
Then click the Form icon in the Quick Access Toolbar to see the display shown in
Figure 2-23. Fields can be edited in the data form. Click the Find Next and Find
Previous buttons to move through the records.
BHS &-MH- 1 TABLE 10015 ¥
IR rove  nERT  PAGELAYOUT  FORMULAS  DATA  REVEW  VIEW  POWERPVOT  Tem  DESIGN nei -
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- W Fomattume | © 7 U Div - A A $-% WA Formatting= Table= Styles= = 2 . & Clew~ P Sdect=
Clipbeard o Font Algnment z Wumbstr Styles Calls Editing
(F] > ﬁ- 50
A 8 C o E F G H 1 J K | L M | N | o | P Q R 5
1 tast name B2 first name B address Bty Blstate Blzip 2 amount K
2 Johnson  Ann 1601 Bonita St Berkeley CA ‘94704 *
| Smith Frank 456 Shattuck  Berkeley CA 34704 — =
4 Jones Inger 23S HearstSt  Berkeley CA 4706 [ it name: | insanl L = W
5 Jones John 123 Main Oakland €A 94122 | first name: |ann Hew
[ Anderson  Mary 234Eighth st Oakland CA G e — Deiete
: T
o state: €A
| Find prev
L) b 4704
n Find Hext
12 1 agount &0
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i) Chose
15 1
16 | v
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15|

Figure 2-23. Using a data form
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Selecting Records

Data forms can be used to selectively look at certain records based on a criterion by following these steps:
1. Clickacellin the table.
2. Click the Form icon in the Quick Access Toolbar or press Alt+D, then O.

3. Inthe form, click Criteria and enter the criteria you want to use, such as
City=0Oakland, as shown in Figure 2-24.

B8~ B - ABAE TOOL
“ HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  POWERPVOT  Team e 7
P 7] i) %= B g = Awtoum - Ay ﬁ
2] = & : . - 3
§ -9+ % 2 Condiional Formstas Cell Insent Delete Format St Bt B
Fomatting+ Table= Shies= - z B ¥ el
% : Editing
. S | s0
A ] = C £ G H | K L M N o P " s

Johnson Ann 1601 Bonita 5. Berkeley CA

3 smith Frank asgshattuck  Berkeley CA 34704 =

| Jones Inger 235 Hearst5t  Berkeley CA 4706 [ 't name: i
5 Jones John 123 Main Oakland €A 94122 [l tirstname:

6 Anderson  Mary AEghth st Dakland CA LTIETR P o
8 L Cakiand Eestore
g Hate:

e Find Prev
i o

3 Find Next
13 amourt:

ot Form
L Close

Figure 2-24. Using a data form to select records based on a criterion

4. Then click Find Next, and Find Previous will only show rows that meet the
designated criteria.

Summary

This chapter has shown you how to import data into Excel. Figures 2-1, 2-2, 2-4, 2-5, 2-6, 2-7, 2-9, and 2-10
illustrate different ways of representing the same data. Excel can read all these formats, with the exception
of JSON, which can be imported by converting it to XML as an intermediate step. You also saw how to use
Tables in Excel as flat files. Chapter 3 will demonstrate how to use Pivot Tables to extract summary data from
large datasets. Chapter 4 will show you how to set up relational data models.
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CHAPTER 3

Pivot Tables and Pivot Charts

This chapter covers extracting summary data from a single table, using Pivot Tables and Pivot Charts.
The chapter also describes how to import data from the Azure Data Marketplace, using Pivot Tables.
Chapter 4 will show how to extract summary data from multiple tables, using the Excel Data Model.

Recommended Pivot Tables in Excel 2013

Excel 2013 tries to anticipate your needs by recommending conditional formatting, charts, tools, and Pivot
Tables. When data is highlighted or Ctrl+Q is pressed with any cell in the data range selected, a Quick
Analysis Lens button is displayed at the lower right of the range. Clicking the lens will show the Analysis Tool
window, which displays various conditional formatting options, as shown in Figure 3-1. Moving the cursor
over a conditional formatting option will show a preview of that conditional formatting in the data. Clicking
the Tables tab at the top right of the Analysis Tool window will result in several suggested Pivot Tables being
shown. Hovering over each Pivot Table presents a preview, as shown in Figure 3-2.
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10| 3/7/2004 Tuesday  jones Corolla 159434 red

12| 1/9/2014 Thursday  anderson Prius 26545 white
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Figure 3-1. Analysis Tool window
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Figure 3-2. Pivot Table preview

Defining a Pivot Table

This section covers how to define a Pivot Table based on a simple transaction table of hypothetical Toyota
sales data that lists transactions, including date of sale, model, salesperson, color, and selling price, as shown
in Figure 3-3. Tables on which Pivot Tables are based should contain both numeric data and category fields,
so that the numeric data can be sliced and diced by categories.
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Figure 3-3. Auto sales transaction table
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Creating a Pivot Table doesn’t change the underlying data; rather, it takes a snapshot of the data. When
the underlying data is changed, the Pivot Table does not automatically refresh. To refresh, click anywhere

within the Pivot Table to highlight the Pivot Table Tools Analyze tab and click Refresh.

Defining Questions

It is good practice to think through what questions you want answered by the Pivot Table. Some typical
questions would be the following:

e  What are the average sales per day?

e Whois the best performing salesperson?

¢  What days of the week have the most sales?

¢  What months have the highest sales?

Creating a Pivot Table

The steps to define a Pivot Table are as follows:

1. Make sure that the underlying data is in table format, with the first row showing the
field names, and that the data is surrounded by blank rows and columns or starts in
row 1 or column A. Press Ctrl+T to define the data, as a table as shown in Figure 3-3.

2.  Click anywhere within the table and highlight the Insert tab. Click PivotTable.

The screen shown in Figure 3-4 will appear. Note that the current table is selected

and that by default, the Pivot Table will be placed in a new worksheet. Click OK.
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Figure 3-4. Create PivotTable dialog
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3. Atthis point, you have to think through what type of data you want to extract. We
will start with a summary of sales per day, with a breakout of models sold per day.
We will do this by dragging sell date to the Columns box, model to Rows, and price
to Values, as shown in Figure 3-5. Note that the default display is Sum of price.
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Figure 3-5. Basic Pivot Table showing count of car sales by model

4. To change Sum of price to Count of price, right-click cell A3 or pull down the
arrow on Count of price under Values and select “Summarize Values by” and
count. The result is shown in Figure 3-6.
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Figure 3-6. Pivot Table showing value of car sales by model

Changing the Pivot Table

It is very easy to make changes to the Pivot Table. To change the horizontal axis from dates to salesperson,
simply click sell date from the Columns box back and select “remove field.” Then drag salesperson from the
Fields list to the Columns box. The result is shown in Figure 3-7.
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Figure 3-7. Pivot Table showing sales by model and salesperson
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Creating a Breakdown of Sales by Salesperson for Each Day

The Pivot Table can be modified to show the sales by salesperson and model for each day. Simply drag the
model field to the Columns box and salesperson and sell date fields to the Rows box, so that both sell date
and salesperson are shown in the Rows box. The results are shown in Figure 3-8.
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Figure 3-8. Pivot Table showing breakdown by salesperson and model for each day
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Showing Sales by Month

To display a sales report by month, right-click any cell in the sell date column and select Months from the
Grouping window, as shown in Figure 3-9, and click OK.
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[V Endingat: | 2/28/2014

By

Seconds
Minutes
Hours

Dais

Quarters
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(¥

Number of days: |1 s

oK ‘ ‘ Cancel

Figure 3-9. Dialog to select grouping by month

The resulting Pivot Table is shown in Figure 3-10.
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Figure 3-10. Pivot Table showing sales by salesperson and model by month
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Creating a Pivot Chart

To create a Pivot Chart from a Pivot Table, with the Pivot Table displayed on the screen, do the following:
1. Go to the Pivot Table Tools Analyze tab and select Pivot Chart.

2. From the Insert Chart pop-up shown in Figure 3-11, select the type of chart
desired and click OK. For this example, we will use a stacked column chart.

| All Charts

a e | (m [EF 2R 00 o8 )08 39

Column
Line | Stacked Column

R 1

e
Bar aa

a -
Area _“’” S
XY (Scatter) P -
Stock LY e .

Surface

Radar

EXREESMNe B

Combo

Figure 3-11. Insert Chart dialog

3. Theresult will be displayed as shown in Figure 3-12.
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Figure 3-12. Pivot Chart with Pivot Table

Adjusting Subtotals and Grand Totals

The subtotals can be adjusted on the Pivot Table Tools Design tab. Click Subtotals to see the options.
e Do not show subtotals
e  Show all subtotals at bottom of group
e Show all subtotals at top of group
Click Grand Totals to see the following options:
e  Off for rows and columns
e  On for rows and columns
e On for rows only

¢  On for columns only

Analyzing Sales by Day of Week

It can be useful to analyze sales by day of the week. In this example, we have added a column for day of
week, using the following steps:

1. Insert a column to the left of salesperson. Name the new column “day of week.
2. Enter the following formula in cell B3, to extract the day of week:

=TEXT(A3, "dddd")
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o

3. The formula will be automatically copied down the column, because this is a
table. The result is as shown in Figure 3-13.
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Figure 3-13. Extracting day of week
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4. Save the spreadsheet.

5. On the Insert tab, click PivotTable. Click OK in the Create PivotTable pop-up
window to accept the default.

6. Ifnecessary, click Refresh on the Pivot Table Analyze tab to display the new

column.

7.  On the PivotTable Fields tab, drag model to the Columns box, day of week to
Rows, and Sum of price to Values to get the Pivot Table shown in Figure 3-14.
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Figure 3-14. Pivot Table of sales by day of week and model

Creating a Pivot Chart of Sales by Day of Week

To get a visual representation of sales by day of the week, create a Pivot Chart from a Pivot Table. With the
Pivot Table displayed on the screen, do the following:

1. Go to the Pivot Table Tools Analyze tab and select Pivot Chart.

2.  From the Insert Chart pop-up shown in Figure 3-15, select the type of chart
desired.

45

vww allitebooks.conl



http://www.allitebooks.org

CHAPTER 3 " PIVOT TABLES AND PIVOT CHARTS
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Figure 3-15. Insert Chart dialog

3. Ifaclustered column chart is selected, the results will be as shown in Figure 3-16.
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Figure 3-16. Pivot Chart for sales by day of week

Using Slicers

Slicers can be used to filter data and to zoom in on specific field values in the Pivot Table. To set up a slicer,
do the following:
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Go to the Pivot Table Tools Analyze tab and select Insert Slicer.

From the Insert Slicers pop-up window, select the fields that you want to slice,

such as salesperson and date, and click OK.

The result is shown in Figure 3-17, which displays the sales by salesperson for
each model and date...A specific salesperson can be selected, and the slicer

menu can be selected to view sales for that salesperson.

PivotChart F

elds to add to report: &

Choos

sell date

i dayiotweek
salesperson

41 model

| price

cedor

Drag fiekds between areas below

T FILTERS I LEGEND (SERE
mode -

= ANIS (CATEG.., | £ VALUES

dayichweek * Sum of price ™

Defer Layout Update

47



CHAPTER 3 " PIVOT TABLES AND PIVOT CHARTS

=R M - fstpriv ? i
HOME INSE FORMULA VIEW POWERPIVOT Team Neil
Slicer Caption: =l 276

Sl == [E= oo == oo oo == e € o

salesperson ke | = e | e s e | epee f e
= Report

Tl Sher Settingt | Connection; | Dem— Fane i

!
salesperson * f
A 8 c ) E G H ] K N ) Q R s T u

1

3 Sum of price Column Labels -

4 = Jan - Feb

-

5 Row Labels - 2-Jan 5-Jan 8-Jan 9-Jan 11. salesperson ‘% an 22-Jan 24-lan 4-Feb 6-Feb 9-Feb 12-Feb 15-Feb 18-Feb 21-Feb 24-Feb 27-Feb
6 Camry 26789 24654 26756 278 [orderson
7 Corolla 19345 = 76 19432
8 Prius lones 25431 26543 25678 26543 23432 24898 24532 25432 23456 25434
9 Grand Total 26789 24654 26756 19345 27¢ | smith | 76 19432 25431 26543 25678 26543 23432 24898 24532 25432 23456 25434

Figure 3-17. Filtering results using salesperson slicer

Adding a Time Line

A time line can be added to slice by time intervals. To add a time line, do the following:

1. From the Pivot Table Tool Analyze tab, select Insert Timeline. Select sell date in
the Insert Timeline window and click OK. The time period for the time line can
be selected by clicking the down arrow at the upper right of the Timeline window
to select years, quarters, months, or days.

2. Asseen in Figure 3-18, Timeline and Slicer work together. A specific salesperson
and date can be selected to view sales by that salesperson on that date.
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Figure 3-18. Filtering data with a time line plus salesperson slicer

Importing Pivot Table Data from the Azure Marketplace

Data can be imported into a Pivot Table from the Azure Marketplace, which includes a wide variety of data,
such as demographic, environmental, financial, retail, and sports. Some of the data is free, and some is not.
The following example shows how to access free data.

1. Go to the Azure Marketplace web site at datamarket.azure.com/browse/data.

The screen shown in Figure 3-19 will appear as of August 2015.

LN B hete/datamaket azure.com/beowse/data

e B Amazoncom=Online Sh 3] See What's Hot 1/1/2. = &) WildTangent Games .~

B2 Find & Purchase Dat... *

Microsoft Azure

Marketplace Wom Applcason s Mphco Pubh
217 e
sorny [~ e =

HealthMethods Provider Information

;g‘mmmmﬂmm

e

lk-althﬂMds Provider Metrics

‘é.‘i"*;.'_.i'_ 3 i

EUHL‘dllh Da[.: Service UK
)
L RM Em.mtrzﬂlun Codes
am S
Elnq \."cucc Output (Beta)
ﬂ&’ﬂm’ﬂ&

AP v o SELA et wam

Bing Voice Recognition (Beta)

Figure 3-19. Azure data market browse screen
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2. The first time you use the site, you may be asked to fill in account information
and to create a free account ID. If you already have a free Microsoft account, such
as a Hotmail.com or Outlook.com account, you can use that.

3. Click Data at the top of the screen. The screen shown in Figure 3-20 will appear.
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Figure 3-20. Azure Marketplace

4.  Scroll through the data sources. You may have to go through an additional sign-
up process to use free data.

5.  For this example, we will use Real GDP Per Capita By State (1997-2011), as
shown in Figure 3-21. If prompted, enter your Microsoft ID and agree to the
terms of use.
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Figure 3-21. Real GDP all industries per state database

6. Click Explore this Dataset in the middle of the screen.

7. The data will be displayed, as shown in Figure 3-22. Note, in the upper-right
corner of the screen, the Download Options of Excel (CSV), PowerPivot 2010,
and PowerPivot 2013. Select PowerPivot 2013.
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Figure 3-22. Display of real GDP per capita records

8. You will be prompted to save the file. Click OK. The file will appear in the
download section of your web browser. What you will see now depends on which
web browser you are using. To save the file and open in Excel, click whatever
prompts appear. If using Firefox, double-click the file name to start the process. If
you are prompted to select the program to use to open the file, choose Excel.

9. A pop-up window will appear, as shown in Figure 3-23, asking for how you want
to view the data. Select Pivot Table Report, click OK, and wait for the data to
download.
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Figure 3-23. Import Data dialog

10. Ifa pop-up appears asking for your account key, enter your Microsoft username
(e.g., a Hotmail or Outlook.com e-mail address).

11.  Start designing the Pivot Table. Drag year to the Columns box, drag area to the
Row box, and Real GDP to Values, as shown in Figure 3-24.
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Figure 3-24. Real GDP data imported into Excel
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To use a slicer to filter the data, click Insert Slicer on the Pivot Table Tools
Analyze tab. Select the Area field and click OK. On the Slicer menu, select a state,
such as California, to view its real GDP per capita, as shown in Figure 3-25.
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Figure 3-25. Real GDP data filtered by slicer

Summary

This chapter showed how to use Pivot Tables and Pivot Charts based on a single table and how to import
data from the Microsoft Azure Marketplace. Chapter 4 will show how to use the Excel Data Model to extract
data from multiple tables.
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CHAPTER 4

Building a Data Model

This chapter will cover the Excel Data Model also known as the PowerPivot Data Model. PowerPivot for
Excel 2013 is based on the tabular engine of SQL Server Analysis Services 2012 running inside Excel.

The Data Model allows relating of multiple tables. It runs completely in memory and compresses data so
that it can process millions of rows.

The Excel Data Model is a collection of tables, including the relationships between them. The Data
Model provides the structure for Power BI. This chapter will demonstrate how to use Pivot Tables to extract
summary information from multiple tables in a Data Model. The examples used will progress from the
simple to the more complex.

Enabling PowerPivot

PowerPivot is included with Excel 2013, but it is not enabled by default. To enable PowerPivot, follow
these steps:

1. Click the File tab to see the Backstage view.
Click Options at the bottom of the left pane.

Select Add-Ins on the left pane.

Eal A

At the bottom of the window, pull down the arrow after Manage, select COM
Add-ins, and click Go, as shown in Figure 4-1.
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General

E‘?} View and manage Microsoft Office Add-ins.

Formulas

Procfing Add-ins

Save Name « Location Type

Language Active Application Add-ins

Microsoft Office PowerPivot for Excel 2013 C\..dd-in\PowerPivotExcelClientAddin.dll  COM Add-in
Advanced Microsoft Power Map for Excel C:\... Excel Add-in\EXCELPLUGINSHELL.DLL  COM Add-in
Microsoft Power Query for Excel CA\Windows\System32\mscoree.dll COM Add-in
Power View C:\..Add-in\AdHocReportingExcelClient.dll  COM Add-in
Quick Access Toolbar Team Foundation Add-in C\..erver\11.00amd6NTFSOfficeAdd-in.dll - COM Add-in

Customize Ribbon

- Inactive Application Add-ins

Trust Center Analysis ToolPak Ci\.. ficelS\Libran/\Analysis\ANALYS32 XLL  Excel Add-in
Analysis ToolPak - VBA Ci\...e15\Librany\Analysis\ATPVBAEN.XLAM  Excel Add-in

Date (XML) C:\...icrosoft shared\Smart Tag\MOFL.DLL  Action

Euro Currency Tools Ci\...ice\Office15\Libran\EUROTOOL.XLAM  Excel Add-in
Microsoft Actions Pane 3 XML Expansion Pack
Solver Add-in Ci\...fice15\Librany\ SOLVER\SOLVER.XLAM  Excel Add-in

Document Related Add-ins
No Document Reloted Add-ins

Add-in: Microsoft Office PowerPivot for Excel 2013

Publisher: Microsoft Corporation

Compatibility: No compatibility information available

Location: C:\Program Files\Microsoft Office\Office1 \ADDINS\PowerPivot Excel Add-in\
PowerPivotExcelClientAddin.dll

Description:  Microsoft Office PowerPivot for Excel 2013

C OM Add-ins Go...

Figure 4-1. Excel Options screen

5. Check Microsoft Office PowerPivot for Excel 2013, Microsoft Power Map for
Excel, and Power View, as shown in Figure 4-2, and click OK.
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Add-Ins available:

Microsoft Office PowerPivot for Excel 2013 2
Microsoft Power Map for Excel Cancel
Microsoft Power Query for Excel :
Power View [ aga

Team Foundation Add-in

Remove

Location: C\Program Files\Microsoft Office\Office15\ADDINS\PowerPivot Excel Add-in\PowerPivotExcelClie...
Load Behavior: Load at Startup

Figure 4-2. COM Add-Ins dialog

Relational Databases

Until a few years ago, relational databases were the most widely used type of database. In the last few years,
NoSQL (or nonrelational) databases have become popular for log data and other types of big data. NoSQL
databases will be covered more extensively in future chapters. Still, today, the majority of transactional
business data is stored in relational databases.

One of the principles of relational database design is avoiding repeating fields. If repeating fields
are encountered, the data is normalized by creating other tables, as described in Chapter 1. For instance,
in a personnel example, the primary key of the employee table would be the employee Social Security
number, because it is unique, and it is required for financial reporting. The employee would be assigned
to a department, but only a department code would be stored in the employee table. The department code
would be a foreign key that would point to the appropriate record in the department table, which would
have other information, such as the department office, department manager, and phone number. Thus, the
department information would not have to be repeated for each employee record.

Database Terminology

The following terms are commonly used to describe relational databases and the relationships between
tables within a database.

e A fieldis the smallest unit of data in a table. Fields are stored in columns in Excel
tables.

e  Avrecordis all of the data or information about one person or one thing. In Excel, a
record is a row in a table.

e Atableis a collection of related data stored in a structured format within a database.
It consists of fields (columns) and records (rows).

e Adatabaseis a collection of tables.
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The primary key of a relational table is a field (or fields) that uniquely identifies

each record in the table. For data involving people, especially data that requires tax
reporting, the most common primary key is a Social Security number. It is, of course,
important to have proper security when dealing with personal data such as Social
Security numbers.

A foreign key is a field or fields in one table that uniquely identifies a row of another
table.

A candidate key is a field or fields in a table that can uniquely identify any record
without referring to any other data. Each table may have one or more candidate keys,
but one candidate key is selected as the primary key. This is usually the best among
the candidate keys.

When a key is composed of more than one column, it is known as a composite key.
A relationship allows accessing data from multiple tables, based on a key field.

Normalization is the process of organizing the tables in a relational database to
minimize redundancy. Normalization often involves dividing large tables into
smaller tables and defining relationships between them.

Third Normal Form (3NF), defined by relational database model inventor E. F. Codd,
eliminates fields not dependent on the primary key. To be in Third Normal Form,
each field in a table must depend on the primary key, and only the primary key, of
that table. This is called eliminating transitive tendencies, where one field depends
on another field that is not the primary key.

A source table is the table wherein the relationship starts. In the example in the
following section, the employee table is the source table.

The related table is the table that contains the values to look up. In the following
example, the department table is the related table.

Creating a Data Model from Excel Tables

This section will start with a simple example, to illustrate the principles of relating tables. In this example, a Data
Model will be created from two small tables: employee and department. The tables are normalized, meaning

that repeating fields have been eliminated. Instead of recording all the information about a single department in
the employee record, only a department code is used. Then a relationship is defined between the employee and

department table, so that the department information can be extracted from the department table.

A Pivot Table can be used to extract meaningful information from a Data Model. To create a Pivot Table

that draws on data from both tables to show average salary by department, do the following:

1.
2.
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Define each group of data as a table by clicking inside the table and pressing Ctrl+T.

Click anywhere in the table and click the Table Tools Design tab. On the left side
of the ribbon, type in a table name, in this case, employees, as shown in Figure 4-3.
Also, rename the departments.
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Figure 4-3. Employee and department tables

3. Highlight the employee table. Go to the Insert tab and select Pivot Table. In the
Create PivotTable dialog, select Add this data to the Data Model and click OK, as
shown in Figure 4-4.
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Figure 4-4. Create PivotTable dialog

4. Inthe PivotTable Fields pane, click All (at the upper right), to see both tables, as
shown in Figure 4-5. Drag the deptname field from the department table to the
columns box. Drag Sum of salary from the employees table to values. Note the
prompt “Relationships between tables may be needed.” Click Create.
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Figure 4-5. PivotTable showing total salaries by department

5. Asshown in Figure 4-6, select employees as the first table and dept as the foreign
key. Select departments as the second table and deptcode as the primary key.
Click OK. Note that the field names, as defined by the column headings, do not

have to be the same.
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Figure 4-6. Create Relationship dialog
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Drag Iname to the Rows box. The resulting Pivot Table, as shown in Figure 4-7,
will display the sum of salaries by department.
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Figure 4-7. PivotTable showing employee salary by department

To see instead the average salary by department, first remove the Iname field
from the Rows box and then in the PivotTable Fields pane, click the drop-down
arrow next to Sum of salary in the Values box. Select value field setting and then
average to see the average salary by department, as shown in Figure 4-8.
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Figure 4-8. PivotTable showing average salary by department

8. This example showed how to relate two tables, employees and departments,
using department code. dept is a foreign key in the employees table, and
deptcode is the primary key for the departments table. The Pivot Table relates the
two tables.

Loading Data Directly into the Data Model

In this example, data will be loaded directly into the Data Model using an example from Microsoft’s
Northwind Access Database. This example demonstrates running PowerPivot on top of Excel.
To load data directly into the Data Model, do the following:

1. Click the PowerPivot tab to open the ribbon.
2. Click the Manage button at the top-left end of the ribbon.

3. Once the PowerPivot window is open, you can load data by clicking From
Database in the Get External Data group. This provides a choice of database
sources, as shown in Figure 4-9. For this example, From Access will be selected.
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Figure 4-9. PowerPivot Get External Data group

4. Inthe Table Import Wizard dialog, click the Browse button to find the Access file
you want to import. For this example, Databasel in the documents folder will be

selected. This file is available from the Apress web site.

5.  Click Test Connection. If the test is successful, click Next.

6. PowerPivot opens the Table Import Wizard, as shown in Figure 4-10, to step you
through the process of loading data. Choose Select from a list of tables and views

to choose the data to import. Click Next.
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Choose How to Import the Data

You can either import all of the data from tables or views that you specify, or you can write a
query using SQL that specifies the data to import.

(®) Select from a list of tables and views to choose the data to import

() Write a query that will specify the data to import

Figure 4-10. Table Import Wizard

7.  Click the top-left box to select all tables, as shown in Figure 4-11. Note that in the
lower right corner of the dialog, there is an option to Preview & Filter. This option
can be used to select a subset of data from very large datasets. In this example, all
rows in all tables will be imported. Click Finish to complete the import.
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Select Tables and Views

Select the tables and views that you want to import data from.

Database: C:\Users\Neil\Documents\Databasel.accdb

<

[v] Source Table Friendly Name

<

v

IR EEEREEEEE
§ i W Y e e e Y s e s Qe

| Select Related Tables | | Preview & Fitter |

| o || Concel |

Figure 4-11. Table Import Wizard—Select Tables and Views

Relationships are automatically loaded into the data model, if they are present in the imported data.
Note that PowerPivot tables are read-only, so that the data cannot be changed.

To view relationships, go to the PowerPivot tab and select Manage to open the PowerPivot window.
Then click the PowerPivot Diagram View at the right end of the ribbon to see the relationships between
tables, and click Finish to complete the import, as shown in Figure 4-12.
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Figure 4-12. Diagram View

Creating a Pivot Table from Two Tables

In this example, a Pivot Table will be created, based on the inventory and products tables. Notice in

Figure 4-12 that the two tables are linked, based on product code. The Inventory table includes the on-hand
data for each item in inventory, with a primary key of ProductCode. To find the full product name, a lookup
has to be performed in the product table, based on product ID. To create a Pivot Table based on these two
tables, do the following:

1. Click Pivot Table on the File tab in the PowerPivot window and select PivotTable
from the menu.

2. Click OK to put the Pivot Table in a new worksheet.

3. Click the arrow next to the products table in the Pivot Table Fields pane and drag
the ProductName field to the Rows box. Then scroll up to go to the inventory
table, click the left arrow to show the fields, and drag OnHand to the Values box.
The results are shown in Figure 4-13, which indicates the sum of the on-hand
values for each product.
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Figure 4-13. PivotTable showing product name and on-hand quantity

Creating a Pivot Table from Multiple Tables

This example will demonstrate how to create Pivot Tables from more than two tables, based on the
relationships between the tables. It will use the PowerPivotTutorialSample spreadsheet from the Contoso
database, which can be downloaded from the following URL: Tinyurl.com/PowerPivotSamples.

A Pivot Table accessing fields from multiple related tables can be created by following these steps:

1. Download the PowerPivotTutorialSample spreadsheet from the preceding URL.

2. Click the Manage icon on the PowerPivot tab to open the PowerPivot window.
Then click Diagram View to see the diagram of relationships, as shown in
Figure 4-14. Note that the arrows show relations in a somewhat imprecise
manner: using the scrollbar to scroll through the field names does not change
the position of the arrow. A clearer way to see relationships is to minimize the
PowerPivot window and click Relationships on the Data tab, to see the actual
field names that are linked in the Manage Relationships screen, as shown
in Figure 4-15. Note that you can also see a similar view by clicking Manage
Relationships on the Design tab of the PowerPivot window.
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3. To create a Pivot Table based on related fields, select the PowerPivot tab and
Click Manage. If the Diagram View is still displayed, click Data View. Notice the
tabs at the bottom of the screen that show the tables included in this example.
A PivotTable will be created that links the dbo_FactSales table with the
dbo_DimProduct table and the dbo_DimDate table. The purpose of the Pivot
Table is to analyze product sales by date.

4. Click Pivot Table and select Pivot Table from the drop-down. In the Create
PivotTable dialog, accept the default of New Worksheet by clicking OK.

5. Inthe PivotTable Fields pane, the tables will be shown preceded by a right-facing
arrow. Click the right-facing arrow to see the fields in that table. Scroll to the
dbo_DimProduct table and click the arrow. Drag the ProductName field to the
Rows box. Click the arrow to the left of the dbo_DimProduct table to suppress
the fields display. Scroll to the dbo_DimDate table and click the arrow, to see
the fields. Drag the FullDateLabel field to the Columns box. Click the arrow to
suppress the fields. Scroll to the dbo_FactSales table and click the arrow, to see
the fields. Drag the SalesQuantity field to the Values box. The results will be
shown in Figure 4-16. It is possible to link fields from multiple tables because of
the relationships shown in Figure 4-15.
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Figure 4-16. PivotTable showing sales by product and date

6. To further modify the Pivot Table by viewing sales by product by year, remove
FullDateLabel from the Columns box and replace it with CalenderYear from the
DimDate table. The results are shown in Figure 4-17.
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Figure 4-17. PivotTable showing sales by product and year

Adding Calculated Columns

Calculated columns can be added to a table in PowerPivot, using Data Analysis Expressions (DAX). Regular
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Excel formulas are based on cells. By contrast, DAX formulas are based on columns. DAX will be covered
more extensively in future chapters. This example will show how to set up a calculated column. To add a
calculated column, take the following steps:
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Select the PowerPivot tab and click Manage.
Select the dbo_FactSales table by clicking the tab at the bottom of the display.

Scroll to the right to the TotalProfit column. Note that to the right, the column

heading is Add Column.

Select any cell in that column and type = to start a formula.

Create an extended price column that is the product of unit price times quantity.
To do this, after typing =, click the SalesQuantity column, type *, and then click

the unit price quantity. The formula is shown in Figure 4-18, in the formula

bar: =[SalesQuantity]*[UnitPrice]
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Then press Enter to complete the formula.

To rename the column, right-click the column heading, select Rename Column,
and name it “extended price.” The results are shown in Figure 4-19. Note that the
values in the new column are the same as the TotalSales but are based on a formula.
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Figure 4-19. Column renamed “extended price”
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When using PowerPivot calculated columns, all cells share the same formulas. It is not possible to use
formulas involving individual cells. Aggregation functions such as SUM(), Average(), and COUNT() can
apply to an entire column, to extract summary data.

Adding Calculated Fields to the Data Model

This example will show how to design a Pivot Table that shows sales quantity by product by month, using
calculated fields. To do this follows these steps:

1. Click the Pivot Table icon and accept the default of a new sheet.

2.  From the dbo_DimDate table, drag the CalenderMonthLabel field to
the Rows box.

3. From the ProductCategory table, drag theProductCategoryName field to the
Columns box.

4. From the dbo_FactSales table, drag the SalesQuantity field to the Values box.
To add a calculated field to the data model, take the following steps:

1.  On the PowerPivot tab, click Calculated Field.

2. Click new Calculated Field.

3. From the drop-down, select the table on which the calculated field will be based,
in this case, dbo_FactSales.

4, Name the calculated field “profitability.”

5. Click the Fxicon, to see the functions. Many of the functions are similar to basic
Excel functions.

6. Scroll down to SUM(), as shown in Figure 4-20, and click OK.
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Table name: |dbo_DimChannel

Calculated field name:  |profitabilty

Description:

I
Formula: IE Check formula

|=SUM(dbo_Fact Sales[TotalProfit]/SUM(dbo_FactSales(TotalSales])

Figure 4-20. Calculated Field dialog

7. Following the left parenthesis, start typing the name of the table to use, in this
case, dbo_FactSales. The fields for that table will then be displayed. Scroll down
to dbo_FactSales|[totalprofit] and double-click. Type the closing parenthesis.
Then type / and sum(dbo_FactsSales[totalsales] and close the parenthesis.

8. Then Click check formula. If the formula tests OK, click OK.

The calculated field column will appear as shown in Figure 4-21.
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This chapter provided an introduction to building a Data Model in PowerPivot. In future chapters, more
advanced features of the Data Model will be explored. Figure 4-22 shows the number of rows downloaded
for each table. Notice that the dbo_FactSales table has almost 4 million rows. That number of rows is

supported in PowerPivot but not in Excel.
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The import operation might take several minutes to complete. To stop the import operation,

click the Stop Import button.

Q Success

Details:

Total: 6 Cancelled: 0
Success: 6 Error: 0

Work ltem

Status Message

@ dbo_DimChannel
@ dbo_DimDate
@ dvo_DimEntity
@ dbo_DimProduct

@ dbo_DimProduct Subcategory
@ dbo_FactSales

Success. 4 rows transfemed.
Success. 2,556 rows transferred.
Success. 423 rows transfemred.
Success. 2,517 rows transferred.
Success. 44 rows transfemed.
Success. 3,962,476 rows transfered.

Stop Import

Figure 4-22. Table Import Wizard showing number of rows imported
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CHAPTER 5

Using SQL in Excel

This chapter covers using SQL (Structured Query Language) in Excel to import and manipulate subsets of
large data files and to extract summary statistics.

History of SQL

SQL was first developed by IBM in the early 1970s and was called SEQUEL (Structured English Query
Language). It was used to manipulate and retrieve data from early IBM relational database management
systems (RDBMS). Because of trademark conflicts, SEQUEL was shortened to SQL. It was later implemented
in other relational database management systems by Oracle and later Microsoft. In 1986, the American
National Standards Institute (ANSI) issued an SQL standard. In my opinion, the correct pronunciation is
S-Q-L, but some people still pronounce it Sequel.

SQL is a declarative language, meaning that it specifies what results are wanted without defining the
how. SQL consists of a Data Definition Language and a Data Manipulation Language. In Excel, mostly the
query feature of the Data Manipulation Language is used, because the data definition is performed through
Excel, by importing tables from other sources. SQL was originally based on the relational model, meaning
that data is stored in multiple tables, based on a fixed structure.

NoSQL

As discussed in Chapter 1, the term NoSQL is a misnomer, because some NoSQL systems have an SQL
interface. A more accurate term would be non-relational, or not only SQL. Relational databases have a fixed
schema that must be defined before any data can be entered. By contrast, NoSQL databases can access data
with different schemas. This is sometimes called schema on read.

NewSQL

NewSQL tries to be a compromise between relational and NoSQL systems. These systems use a relational
architecture and have SQL as their primary interface but aspire to have the same scalability and flexibility as
NoSQL systems.
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SQL++

SQL++ is a new form of the language, which enhances traditional SQL and is based on a semi-structured
data model that can access JSON data as well as traditional relational data. It is generally backward
compatible with traditional SQL.

One implementation of SQL++ is N1QL (pronounced “Nickel”), which is being developed by Couchbase
based on a 2014 paper by Kian Win Ong, Yannis Papakonstantinou, and Romain Vernoux entitled “The
SQL++ Unifying Semi-structured Query Language, and an Expressiveness Benchmark of SQL-on-Hadoop,
NoSQL and NewSQL Databases.”

SQL Syntax

The mainstay of the SQL query language is the SELECT command. The syntax of that command is shown
following. Note that clauses enclosed in square brackets are optional.

SELECT [DISTINCT] <columns list>

[AS <optional alias name for returned columns>]

FROM <table name(s)>

[WHERE <condition>]

[GROUP BY <column expression for calculating aggregates>]
[HAVING <group level filter condition>]

[ORDER BY <sort order for the results table>]

The SELECT clause names the columns or column expressions to be shown. An asterisk can be used
to specify all columns. The FROM clause lists the table or tables to be accessed. The WHERE clause is used to
provide a criteria for relating multiple tables and/or provides a row-level filter, which is used to eliminate
rows that do not meet the desired condition. GROUP BY is used to arrange the results table in groups for
data aggregation such as subtotaling. The HAVING clause provides a group-level filter for the results set. The
ORDER BY clause is used to arrange the results table in the specified order. The methodology for doing this in
PowerPivot and Excel will be demonstrated in this chapter.

When using the SELECT statement, the following questions should be addressed:

SELECT: What are the desired columns or columns expressions to be displayed?
FROM: In what tables are these columns?

WHERE: What are the conditions that link the tables? What are the selection
criteria to eliminate unwanted rows?

GROUP BY: What values are to be aggregated for such purposes as subtotals?

HAVING: What conditions must each record meet to be included in the result table
when using aggregation?

ORDER BY: In what order should the results be presented?

For example, the following SQL SELECT statement extracts the name and address fields from the addrlist
table in which the zip code is equal to “94704.

SELECT name, address FROM addrlist WHERE zip="94704"
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SQL Aggregate Functions

SQL includes various aggregate functions to allow calculating subtotals, subaverages, subcounts, etc., based
on the condition in the WHERE clause.
These functions include:

COUNT(): Returns the number of non-empty rows for the conditions specified
SUM(): Returns the sum of all values in the specified columns

MIN(): Returns the lowest value in the specified column

MAX(): Returns the largest value in the specified column

AVG(): Returns the average value for the specified column

The functions can be applied to the entire table or subsets of the table, as defined by the WHERE
conditions. Look at these statements, for example:

SELECT COUNT(*) FROM offices: Would return the number of rows in the offices
table

SELECT COUNT(*) FROM office WHERE region="CH": Would return the number
of offices in the Chicago region

SELECT SUM(sales) FROM offices: Would return the sum of sales for all rows in
the offices table

SELECT SUM(sales) FROM offices where region="CH": Would return the sum
of the sales field for all offices in the Chicago region

Subtotals

It would be possible to display a count of all offices in each region, using the following statement:
SELECT region, COUNT(*) FROM offices GROUP BY region
Subtotals of sales for all regions could be generated using the following statement:

SELECT region, SUM(sales) FROM offices GROUP BY region
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Joining Tables

When querying multiple tables, it is best to use a WHERE clause to specify the condition for joining the tables.
This is called an equijoin, because it is based on an equality test. If the WHERE clause is omitted, every row in
the first table will be paired with every row in the second table. This is called the Cartesian product, or outer
join of the two tables.

Importing an External Database

This example will use the Access Northwind sample database. To execute this sample, take the following
steps:

1. Click the PowerPivot tab to open the ribbon.
2. Click the Manage button.

3. On the PowerPivot tab, click “Get External Data” and “From Database.” Select
“From Access.

4. Click Browse and select Database2, which was previously downloaded from the
Northwind Database site, as shown in Figure 5-1. This file is also available for
download from the Source Code/Downloads tab on the Apress book page at
Www.apress.com/9781484205303.
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Connectto a Microsoft Access Database

Enter the information required to connect to the Microsoft Access database.

Friendly connection name: [

Database name: [C:\Users\Nei\Domeﬁs\Daiaba&eZ.acodb

Log on to the database

User name: l

Password: l

[] Save my password

Figure 5-1. Importing database with Table Import Wizard

5. Click Test Connection. If the connection tests OK, click Next.

6. Select the second option, “Write a query that will specify the data to import,” as
shown in Figure 5-2. Click Next.
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Choose How to Import the Data

You can either import all of the data from tables or views that you specify, or you can write a
query using SQL that specifies the data to import.

() Select from a list of tables and views to choose the data to import

(®) Write a query that will specify the data to import

Figure 5-2. Select “Write a query that will specify the data to import”

Before writing a query, it is helpful to know the structure and relationships defined in the database. When
importing an Access database, the relationships defined in Access are imported, as shown in Figure 5-3.
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Status Table « Related Lookup Table
Active Employee Privileges (Employee ID) Employees (ID)

Active Invoices (Order ID) QOrders (Order ID)
Active Order Details (Order ID) Orders (Order ID)
Active Order Details (Product ID) Products (ID)

Active Order Details (Status ID) Order Details Status (Status ID) Deactivate
Active Orders (Employee ID) Employees (ID) ————
Active Purchase Orders (Created By) Employees (ID) [ Delete

Figure 5-3. Existing relationships

7. The first query will import all fields from the orders and employees tables, based
on the relationship shown in Figure 5-3, where the Employeeld field in the
Orders table is linked to the ID field in the Employees table. In the SQL Statement
window, enter the following SQL Statement:

SELECT * from orders, employees

8. Then click Validate. The window will appear as shown in Figure 5-4, if the SQL is
entered correctly.
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Specify a SQL Query
Type or paste a SQL query to select data to import from the source database.

Friendly Query Name: |Q_,e,y

SQL Statement:
Select * from orders, employees

The SQL statement is valid.

Figure 5-4. SQL select statement

9. Click Finish to see the results, which are shown in Figure 5-5. Click Close to
access the data.
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Importing

The import operation might take several minutes to complete. To stop the import operation,
click the Stop Import button.

Q S Total: 1 Cancelled: 0
S Success: 1 Error: 0

Details:

Work tem Status Message
@ Quey Success. 432 rows transfemed.

Figure 5-5. Success screen showing 432 rows imported

The actual data retrieved after clicking Close is shown in Figure 5-6. Note that 432 rows were imported,
because no relationship was specified between the tables, so every row in the first table was paired with
every row in the second table. Note that 432 is the product of 9 rows in the employees table and 48 rows in
the orders table.
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Figure 5-6. Results table from SQL query

Specifying a JOIN Condition and Selected Fields

In this example, a join condition will be specified, so that only one order is imported for each employee.
This example will show how to import only selected fields. Note that fields with spaces in them must to be
enclosed in square brackets. When fields from multiple tables are imported, the field names are specified as

tablename.fieldname.
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For this example, follow steps 1-6 from the example in the preceding “Importing an External Database”

section and then complete the following steps:

1. Enter the SQL statement, as shown in Figure 5-7. Note that the WHERE condition is
specified, linking the two tables based on employees.id=orders.[employee id].
The employee last name will be displayed from the employees table. The
employee ID will be displayed from both the employees and orders tables, to

demonstrate that they are the same.

Select employees.id, employees.[last name],orders.[employee id] from employees,
orders where employees.id=orders.[employee id]
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Specify a SQL Query
Type or paste a SQL query to select data to import from the source database.

Friendly Query Name: |Q_,ery

SQL Statement:

select employees id. employees. [Iast name],orders.[employee id] from employees, orders where
employees.id=orders.[employee id]

The SQL statement is valid.

Figure 5-7. SQL query
2. Click Validate to ensure that the query is valid, as also shown in Figure 5-7.

3. Now, click Finish. Note that because the condition is specified, only 48 rows
(the number of records in the orders table) were imported, as shown in Figure 5-8.
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Importing

The import operation might take several minutes to complete. To stop the import operation,
click the Stop Import button.

Q S Total: 1 Cancelled: 0
S Success: 1 Error: 0

Details:

Work tem Message
@ Quey

Stop Import

Figure 5-8. Success screen showing 48 rows imported

4. Click Close to complete the procedure. The results are given in Figure 5-9, which
shows the employee last name from the employees table and the employee ID
from both the employees and orders tables.
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Home Design Advanced

r B ) Data Type : 2w e ¥ AutoSum - :%Oiaqum\new
= Lg 2 . < BT i . g :
. ormat : 1 2l Create KPI Aﬁshwhlddtn
Faste _  GetExternal Refresh  PivotTable B 20 o0 A ClearAll Sort by Find Data 2
Data~ - - $-% » T 38 7 Fitters Column view Cjt Calculation Area
Clipboard Formatting Sort and Filter Find Calculations View
- fe|
P id D] lastname G| employeeid B EYLLZT
!. Hellung-Lar... 9
| Kotas
|. Sergienko
|| Neipper
]
I.

Hellung-Lar...
]
‘l
||

Kotas
Sergienko
Giussani
Hellung-Lar...
Kotas
Sergienko
Freehafer
Freehafer
Freehafer
Freehafer
Freehafer
Zare
Neipper

L)
3
4
6
9
3
4
8
9
3
4
1
1
1
1
1
7
6

N N e e e = = B W W B WY OB W

Figure 5-9. Result table from SQL query

Using SQL to Extract Summary Statistics

SQL can be used to extract summary statistics from a table or tables using aggregation functions. This example
will extract a single number—the sum of unit price times quantity from the orders and orders detail tables.

For this example, follow steps 1-6 from the previous example in the “Importing an External Database”
section.

1. Enter the following SQL statement, as shown in Figure 5-10, to extract the sum of
price time’s quantity for all records in the orders table.

Select sum([order details].[unit price] *[order details].quantity) from
orders, [order details]
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Specify a SQL Query
Type or paste a SQL query to select data to import from the source database.

Friendly Query Name: |Q_,ery

SQL Statement:
Select sum([order details].[unit price] “[order details].quantity) from orders.[order details]

The SQL statement is valid.

Figure 5-10. SQL query

2. Press Enter and wait until the Success screen is shown. Then click Close. The
result is shown in Figure 5-11. Notice that the result is a single number, which is
the sum of price times quantity for all order detail records.
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Figure 5-11. Results is a single number

Generating a Report of Total Order Value by Employee

In this example, a report will be generated of total order value by employee. To create this report, three tables
will be linked: employees, orders, and order details.

For this example, follow steps 1-6 from the previous example in the “Importing an External Database”
section.

1. Enter the following SQL statements, as shown in Figure 5-12, to extract the sum
of price times quantity for all orders broken down by employee. Click Validate to
make sure that the SQL statement is entered correctly.

Select employees.[last name], sum([order details].[unit price] * [order details].
quantity) from employees, orders, [order details] where employees.id=orders.
[employee id] and orders.[order id]=[order details].[order id] group by
employees.[last name]
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Specify a SQL Query
Type or paste a SQL query to select data to import from the source database.

Friendly Query Name: ;Que,y

SQL Statement:

select employees.Jlast name], sum([order details].[unit price] Torder details].quantity) from employees,
orders,[order details] where employees.id=orders.[employee id] and orders.[order id]=[order details].
[order id] group by employees.[last name]

The SQL statement is valid.

Figure 5-12. SQL query

2. Note that two relationships are used to link three tables, based on the
relationships shown in Figure 5-3. No fields are displayed from the orders table,
but that table is used as a link table. The following are the relationships from
Figure 5-3 that are being used in this example. Click Finish to execute the SQL
statement.

employees.id=orders.[employee id]
orders.[order id]=[order details].[order id]
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3. This query generates eight rows, as shown in Figure 5-13.

Importing

CHAPTER 5 " USING SQL IN EXCEL

The import operation might take several minutes to complete. To stop the import operation,

click the Stop Import button.

Q Success

Details:

Total: 1 Cancelled: 0
Success: 1 Error: 0

Work ltem

Status

Message

@ Quey

Success. 8 rows transfemed.

Figure 5-13. Success screen showing eight rows generated by this query

Stop Import

4. The actual data generated is shown in Figure 5-14—a listing of the value of orders

by employees.
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Figure 5-14. Total value of orders by employee

Using MSQuery

Another alternative is to use SQL with Microsoft Query. This example will show another way to access the
Northwind database used earlier in this chapter. Follow these steps:

1.

2.
Figure 5-15.

BES &M@ Eook] - Excel
“ HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW POWER QUERY POWERPIVOT Team
y = %, [2] Connection: . W Clea W R === |
RLOIE B Bl Y @B H
From From From FromOthes  Exsting  Refresh 7| Set  Fite ' Tetts Flash Remove  Data
Access Web Tet |Soufces® | Connections  All= Vrhdvanced  Comns  Fill  Duplicstes Validation -
Get B T From SOL Server Data Tools

|— Create a connection to 3 SOL Server table. Impodt data into Excel a5 2

c1 | 3 = Table or PivotTable report.
. From Analysis Services
E " Create a connection to a SCL Server Analysis Services cube. Import data
inte Excel as & Table of PivotTable report.
A B e From Windows Azure Marketplace 1 K L 7]
1 I T Q Create a connection to a Microscft Windows Azure DataMarket Feed T
Import data inte Excel as a Table or PivetTable repest,

£ .. From OData Data Feed
3 _-; Create a connection to an OData Data Feed. Import data into Excel as a
4 “% Table or PivotTable report
5 v,  From XML Data Import
5 {8 Open ormap 3 XML fileinto Bxcel
A From Data Connection Wizasd
3 Import data for an unlisted format by wsing the Data Connection Wizard
9| and OLEDE.
10| 1, From Microsoft Query
" [ imeot dtator anunste ey i the ot ey iz
12| and CDBC. Fy is lemited for in previcus versions.
13|
14 |
15|

Figure 5-15. Screen showing how to access Microsoft Query
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3. Select MS Access Database in the Choose Data Source window, as shown in
Figure 5-16. Uncheck “Use the Query Wizard to create/edit queries” at the
bottom of the window. Then click OK.

Databases | Queries | OLAP Cubes |

<New Data Source>
Excel Files*
MS Access Database®

,_E’]I [ Use the Query Wizard to create/edit queries

Figure 5-16. Choose Data Source window

4. Select Database2, which was downloaded previously, as shown in Figure 5-17,
and click OK.

Database Name
|Database2.accdb

Database2 accdb

List Files of Type:
Access Databases ("m: v |

Figure 5-17. Select Database window

5. Use the Add Tables window to add the employees, orders, and order detail tables
by double-clicking each table, as shown in Figure 5-18.
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from From BB Microsoft Query - O], s e

Accets Wb Fie Edit View Format T Criteria  Records  Window  Help

SlE{a) ) (7 () F=) 50 (1) (@) — L=
. oo I -

Figure 5-18. Microsoft Query window to add tables

6. Click Close and expand the window where the tables are displayed, to see the
relationships that have been defined, as shown in Figure 5-19.

File Edit View Format Table Criteria Records Window Help

W[4[Fesa] — ¥I]

Add fiekds from the field lists to the Data pane —rrr—rr—r—

Figure 5-19. Query screen showing tables and relationships
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7. To enter an SQL query, click the SQL button under the Menu bar and enter the
SQL query, as shown in Figure 5-20.

Select sum([order details].[unit price] *[order details].quantity) from
orders, [order details]
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Figure 5-20. Query screen showing SQL query

8. Click OK for the prompt “SQL Query can’t be represented graphically. Continue
anyway?’, as shown in Figure 5-21.

A SQL Query can't be represented graphically. Continue anyway?

Cancel

Figure 5-21. Microsoft Query pop-up window
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The single-number response will be displayed as shown in Figure 5-22.

File Edit View Format Table Criteria Records Window Help

EEE () ) Fl F) G [ @

Query fro

3270576.0

Figure 5-22. Results of query

Summary

This chapter has shown several ways in which to use SQL with Excel and PowerPivot to summarize data
from a large table or set of tables. It has demonstrated how to join tables based on specified conditions and
how to use aggregation to extract summary statistics.
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CHAPTER 6

Designing Reports with
Power View

Power View is a reporting tool that creates its own type of worksheet. For users who are not otherwise
proficient in Excel, it is a way of creating a “sandbox” in which to explore a subset of the data without
changing it. Power View allows bringing data to life by creating dashboards containing quick and easy
visualizations based on PowerPivot models or PivotTables. It is possible to create multiple Power View
worksheets based on the same data.

Elements of the Power View Design Screen

The Power View screen consists of the following elements, as shown in Figure 6-1:
1. Adesign surface on the left
2. Afilters area in the middle, where data can be filtered based on field values

3. The Power View Fields pane, where the fields to be included in the report are
selected. The top part includes all the available fields, and the bottom part shows
the selected fields.
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Relationships | Fitla  Field Filters. Fow
Window Lt  Ares

FIELDS

Figure 6-1. Power View design surface

Considerations When Using Power View

Always start with a table view, and then base the chart on the table. It is possible to add multiple tables and/
or charts to the design surface. Simply click in a blank area to add a new chart.

Include on the design surface only fields that are necessary for the report. Unless they are relevant to the
report, it is generally a good idea to not to include the key values that are used to link tables.

Types of Fields

There are generally two types of fields that are treated very differently.
1. Category or descriptive fields that are nonnumeric

2.  Numeric fields that can include calculated fields or measures. The summation
symbol is used to indicate a numeric field whose aggregation type can be changed.

Understanding How Data Is Summarized

Perhaps the trickiest part of working with Power View is understanding how data is summarized. By default,
numeric fields are summed, even if they are fields in which the sum makes no sense, such as ID number or
year. The type of aggregation can be easily changed by clicking the down arrow after the field name in the
lower part of the Power View Field pane. The aggregation choices are as follows:

e Do Not Summarize
e Sum

e  Average

e  Minimum
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e Maximum
e  Count(Not Blank)

e  Count(Distinct)
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Note that for data to be plotted on a chart, the field must be summarized using one of the preceding

mathematical functions.

A Single Table Example

This first example will show how to use Power View based on a single spreadsheet of the real GDP
(gross domestic product) per capita data by state for each year from 1997 to 2011. The instructions to
download this data from the Azure Marketplace were covered in Chapter 3. To create the Power View Query,

perform the following steps:

1. Open the GDP data from the Azure Spreadsheet, which is shown in Figure 6-2.
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Figure 6-2. Spreadsheet for real data by GDP per capita by state

2. Click the Insert tab and select Power View Reports, then wait while the Power
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View screen loads, as shown in Figure 6-2. If prompted to install SilverLight, click
Yes. Note the design surface on the left, the Power View Fields pane on the right,
and the Filters pane in the middle.
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3. Inthe Power View Fields pane on the right side of the screen, click the right-
facing triangle to the left of RealGDPByStatePerCapita to display the fields. Then
drag the year field to the Filters pane, as shown in Figure 6-3.

@ e
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P ———————— S AREA
e 20m X FIFS
¥io
¥ RealGDPPecCagital
¥ TEAR

Figure 6-3. Setting a filter
4. To display only the most recent year, 2011, click the leftmost icon to the right of
Year in the Filters pane to activate the List Filter Mode to see the list of years and
select 2011, as shown in Figure 6-4.
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Figure 6-4. Setting a filter, expanded view

5. Then, in the Power View Fields pane, click the box in front of Area and
RealGDPPerCapita, and a table will be created, as shown in Figure 6-5.
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Figure 6-5. Table showing sum of real GDP per capita

6. Note that by default, the sum of the RealGDPPerCapita is shown, which is
meaningless. If you want to change that setting, at the bottom of the Power View
Fields pane, click the down arrow after RealGDPPerCapita and select “Do Not
Summarize” However, to plot the charts shown following, it is necessary to leave
it set to Sum. The results are shown in Figure 6-6. Note the scrollbar to the right of
the table, which allows scrolling through all the states. To expand the table, click
it and drag the handles.
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Figure 6-6. Table showing real GDP per Capita by state
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7. Atitle can be added by clicking where it says to “Click here to add a title” and
entering “Real GDP Per Capita by State for 2011,” as shown in Figure 6-7.

am ansepowerview - Excel ol "

POWERQUERY  POWEEPIVOT Team Neil =

I F > ' Y R
Refresh Relationships | Fitte  Field Filters Power Tea Picture
: Window  List  Ares  View oo
Background bmage Data w

T ALL

W

[T RealGOPByStatePerCapital

ARES

b
¥
¥
¥

Drag fleids between areas below:

FELDS

572800
45,3600
281500
418800

Real GOP Per Capita By State {1 Power View] | Power View2 ¥

Figure 6-7. Table with title added

Viewing the Data in Different Ways

Power View supports multiple formats for viewing data. With the Design tab selected, click the Table icon
on the left to see the options: table, matrix, and card. The card view, which creates a card for each state, is
shown in Figure 6-8. The matrix view is like a table but allows drilling down. It will be demonstrated in later
examples. To go back to the table format, simply click Table under the Table icon.
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Creating a Bar Chart for a Single Year

To create a bar chart showing the real GDP per capita for each state, follow these steps:

1.

DESIGNING REPORTS WITH POWER VIEW

Team
2]

ACTIVE ALl
[T RealGDPEyStatePorCapital
7|4k AREA
¥ FIPS
ED
71 ¥ RealGOFPerCapital
¥ VEAR

@ anEa

RealGDPPerCapital

Click anywhere in the table and select the Design tab. Click Bar Chart. Select
Clustered Bar. Because there is a single data source, either clustered or stacked
will show the same result.

The results will appear as shown in Figure 6-9. A single bar for GDP per capita is
shown for each state for the year 2011.
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Figure 6-9. Bar chart

3. Toresize the chart, click it and drag the handles.
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Note that you can hover the mouse over any bar in the chart to see the GDP per capita value for that state.

Column Chart

A column chart is a bar chart flipped on its side, as shown in Figure 6-10.

BHS- -3 xm- =

gdpdata from azurepowenview - Excel

m HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  POWERVIEW  DESIGN  LAYOUT  POWERQUERY
! = r o = - Geretal A £ 1
EE R 1 = > g b s . mE N
Table EBar Columm Other Map  Ties e | Slicer - g Bing  Send
Chat= Chart= Chart evels Formard - Backward -
Switch Visualzation Tiles Slicer Options Humber Test Arange

= 2

2 2

]
g — =

Arizona -
fi ]
Catiforia [
Forwest | [N
Florida [
Georgia [
Great Lakes -
Kentucky [
Louisiona | [
maine [
Mardand -
Massachusetrs [N
mideast [N
Minnesota [
]
]
Mentna [
Mebraska -
nevada [N
NewEngland [
New Hampshire [N
MNaw Jersey e ]

» gmn s E P & Sop
E 2 = B8 & = 3 Hl
HIH 133§f] $3:8
= S§a: = H i

S &
‘ o | Power viewl | Power View2 ® i [«

Figure 6-10. Column chart
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Displaying Multiple Years

If the filter is changed to include multiple years, by clicking the All box at the top of the Years list in the Filters
pane, an instance of the state for each year will be generated in the table, as shown in Figure 6-11. It is also
necessary to click Year in the Power View Fields list pane, so that the year is displayed.

=] M- =

gepdata from azureulllds: - Excel T m -~ &3

POWERPIVOT Neil =

ACTIVE AL
s 4T RealGDPByStatePerCapital
B 7| €3 AREA
X FIPS
¥ I
7| ¥ ResGOPPerCapital
4| T vear

Drag fiids between areas Bedow:
TILE BY

YHEENYbEREEE4

FIELDS
BREA =
VEAR -

E RestGOPPerCapital -

Power View1 *

Figure 6-11. Table for real GDP per capita for multiple years

If the view is changed to matrix, then it appears as shown in Figure 6-12. Note that it is necessary to tell
it not to sum the years, by clicking the arrow after Year in the Fields section of the Power View Fields pane
and selecting “Do not summarize.”
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Figure 6-12. Matrix view of GDP per capita for multiple years

Adding a Map

To display the data using a map, follow these steps:

1. Click the table to activate the Design tab.

2. Click the Map icon. If a map of the world is displayed, use the Zoom and Pan

icons at the upper right to display only the desired area of the map, as shown in

Figure 6-13. Hover the mouse over a bubble to see the actual number associated
with it.
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Figure 6-13. Map view showing GDP per capita by state

Note that bubbles are displayed for each state proportional to the GDP per capita for that state. In the
Filters pane, individual or multiple years can be selected to see the data for those years.

Using Tiles

Another way of viewing the data is by using tiles. Simply select a table and click the Tiles icon on the Design
toolbar to see a display, as shown in Figure 6-14. The default layout has a tab strip at the top of the display
that allows clicking each state to see the values for that state.

109



CHAPTER 6 '~ DESIGNING REPORTS WITH POWER VIEW

BHS @ =T s gépdata from azusepewerview - Excel T M - %
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW POWER VIEW DESIGN POWER QUERY POWERPIVOT Team Ned =

[ e | A
m =3 E s IR =
C The  Sic Ca how  Totals Biing Send
te Ch ’ Type= Farward * Bachoward =

Swatch Visualizatson Ties Slicet Optians Humber Teat Asrange ~

. Filters Power View Fields x

Real GDP per Capita by State for 2008-2011 b e |
4T ReslGDPByStatePerCapital

#)6% AREA

¥ FPS
izona » S

¥, RealGOPPerCapital

¥ VEAR
AREA  RealGDPPerCapital YEAR
Arizona 3487400 2008
35.032.00 2009
35.754.00 2010 —
3830500 2011 .Dlll‘:m:' i Between areas below:
Sanea -
FEL0S
¥ o | Power Viewl | Power ViewZ2 @ Al 3]

Figure 6-14. Tile format

An alternative is the tile flow format with the tiles at the bottom as shown in Figure 6-15. These views
can be toggled by clicking on the Tile Type icon on the Design toolbar.
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Figure 6-15. Tile Flow format
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Relational Example

For this example, Access database2 (the Northwind Database) will be used. Some of the imported tables
are shown in Figure 6-16. This database can be downloaded from the Apress web site.

Importing

The import operation might take several minutes to complete. To stop the import operation,
click the Stop Import button.

Total: 44 Cancelled: 0
Success: 44 Error: 0

Message »

Success. 6 rows transfemed.
Success. 48 rows transfemed.

Success. 4 rows transfemed.

o o Tema o o e —

Success. 1 rows transfemred.
Products Success. 45 rows transfemed.
Purchase Order Details Success. 55 rows transfemred.
Purchase Order Status Success. 4 rows transfered.
Purchase Orders Success. 28 rows transfemed.
Sales Reports Success. 5 rows transferred.
Shippers Success. 3 rows transfemred.
Strings Success. 62 rows transfemed.
Suppliers Success. 10 rows transfemred.
Customers BExtended Success. 29 rows transfemed.

000000000

Figure 6-16. Northwind tables

Follow the steps described in Chapter 4 to import Access data.
1. Click the PowerPivot tab to open the ribbon.
2. Click the Manage button at the top-left end of the ribbon.

3. Once the PowerPivot window is open, you can load data by clicking From
Database in the Get External Data group. This provides a choice of database
sources. For this example, From Access will be selected.
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4. In the Table Import Wizard dialog, click the Browse button to find the Access file
you want to import. For this example, use Database2.accdb. This file is available
from the Apress web site.

5. Click Test Connection. If the test is successful, click Next.

6. PowerPivot opens the Table Import Wizard to take you through the process of
loading data. Choose Select from a list of tables and views to choose the data you
want to import. Click Next.

7.  Click the top-left box to select all tables. Note that in the lower right corner of the
dialog, there is an option to Preview & Filter. This option can be used to select a
subset of data from very large datasets. In this example, all rows in all tables will
be imported. Then click Finish to complete the import.

8. The tables imported are shown in Figure 6-16.

The relationships between the tables are shown in Figure 6-17.

BloEdS -+ | PowerPivot for Excel - Bookl - o[Ed
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- &2 | Format : Zl % l’T 2 5 Create kPI e A Show Hidden
Faste _  GetExternal Refresh  PivotTable 20 00 A ClearAll Sort by Find : Data
2 patav - - $+% » W T s Firers Column- View [jx Calculation Area
Clipboard Formatting Sort and Filter Find Calculations View

o B
[T Order ID
[ Employee ID v/ -l
mj

YRS ™ Last Name
M Customer ID
P T First Name
i.] Order Date ™ F-mail Address
M Shinned Nate -

ullly .

1 Company i fls)

1 Last Name M company
M First Name M Last Name
:'I F-mail Addrecs L [ First Name

™ F-mail Arddress
S—

T Invoice ID
[ Order ID

Figure 6-17. Diagram view
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This example will use the relation between customer ID in the orders table and the ID field in the
customers table.

Another view of the relationships is shown in Figure 6-18, which is accessed by clicking the
Relationships icon on the Data tab.

Status Table « Related Lookup Table
Active Employee Privileges (Employee ID) Employees (ID)

Active Employee Privileges (Privilege ID) Privileges (Privilege ID)
Active Inventory Transactions (Customer Order ID) Orders (Order ID)
Active Inventory Transactions (Product ID) Products (ID)

Inactive Inventory Transactions (Purchase Order ID) Purchase Orders (Purchase Order ID) Deactivate

Active Inventory Transactions (Transaction Type) Inventory Transaction Types (ID)
Active Invoices (Order ID) Orders (Order ID) I Delete
Active Order Details (Order ID) Orders (Order ID)

Active Order Details (Product ID) Products (ID)

Active Order Details (Status ID) Order Details Status (Status ID)

Active Orders (Customer ID) Customers (ID)

Active Orders (Employee ID) Employees (ID)

Active Orders (Shipper ID) Shippers (ID)

Active Orders (Status ID) Orders Status (Status ID)

Active Orders (Tax Status) Orders Tax Status (ID)

Active Purchase Order Details (Inventory ID) Inventory Transactions (Transaction ID)
Inactive Purchase Order Details (Product ID) Products (ID)

Inactive Purchase Order Details (Purchase Order ID) Purchase Orders (Purchase Order ID)
Active Purchase Orders (Created By) Employees (ID)

Figure 6-18. Relationships

To create a Power View report, follow these steps:
1. Click Power View Reports on the Excel Insert tab.

2.  First create a table by selecting fields from the Power View Fields tab on the right
side of the screen.

3. From the customers table, select the company, first name, and job title fields, as
shown in Figure 6-19.
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Figure 6-19. Table showing company, first name, and job title
4. Next, select Price Total from the Order Price Totals table. Doing this depends on
the relationship between the customers to orders table to the order price totals
table. The results are shown in Figure 6-20.
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Figure 6-20. Table showing order totals
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Note that for companies with multiple orders, there are multiple rows shown in
the table. A matrix view, shown in Figure 6-21, makes this more obvious.

Bing  Send
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ACTIVE AL

Purchaning Mansger

cah  Purchasing Minsgee

140000

4[T] Ovder Price Totaks
¥ OrdedD
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Purchaning Repreisiativn

Company € 500 g

Parchaning Mansger

Drag felds between areas below:
- Ohwigtiea Purchasing Mansger
%2 Mg ¥ VALUE
ROWS
. | Power View11 +

Figure 6-21. Mairix view

Customer and City Example

This example will show customers by city. The objective is to show the value of orders from each city.
Follow these steps:

1.
2.

Click Power View Reports on the Excel Insert tab.

Select company and city from the Customers table, as shown in Figure 6-22.
Adjust the width of the company column in the table, if necessary, by selecting
the line between columns in the title bar and dragging.
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Figure 6-22. Company and city table

3. Select the price total field from the order price totals table. Note that a prompt
appears to create a relation. Because no relation is created, the total of all orders
is shown, as in Figure 6-23.
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Figure 6-23. Table showing company, city, and order price totals
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4. Create the relationship between the orders table and the order price totals table
based on the order ID, as shown in Figure 6-24, and click OK.

Pick the tables and columns you want to use for this relationship
Table: Column (Foreign):
(Orders [v] [orderio Iv]
Related Table: Related Column (Primary):
Order Price Totals

Creating relationships between tables is necessary to show related data from different tables on the same report.

! Manage Relationships... OK ]| Cancel ]

Figure 6-24. Creating relationship between the orders and order price totals tables

5. Next, click the arrow after Price Total in the Fields list and select “Do Not
Summarize,” as shown in Figure 6-25. Note that the value of each order is now
shown, instead of the total of all orders.
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Figure 6-25. Table showing individual order totals
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Selecting the matrix view by clicking Table on the Design tab and selecting Matrix
and clicking “Fit to Window” will result in the display shown in Figure 6-26. Note that
a title has been entered. The view can be scrolled using the scrollbars on the right.
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Figure 6-26. Matrix view
7.  Clicking the pop-out icon at the upper right of the table display will result in the
view shown in Figure 6-27.
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Figure 6-27. Pop-out view of the matrix
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To filter out records that do not have an order, drag the Price Total field to the
Filters pane and drag the left bar to the right to some arbitrary small number

greater than zero, as shown in Figure 6-28.
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Figure 6-28. Filtering out companies with no orders

Or click on the Price Total field name and set the filter as greater than or equal to 1 and click Apply Filter,

as shown in Figure 6-29.
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Figure 6-29. Another way to filter out companies with no orders
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Showing Orders by Employee

The next example will show number of orders by employee, by taking the following steps:
1. Create a new Power View sheet by clicking Power View on the Power View tab.
2. Enter the title “Orders by Employee.”

3. Inthe Power View Fields pane, select the Last Name field from the Employees
table.

Then select the Order ID field from the Orders table. The results are shown in Figure 6-30. Note that by
default, it sums the Order IDs, which is a meaningless number.

orships  Ftte  Field  Filters
Window List  Ares

Drag fleids etween areas below:

TILE BY
FIELDS

Last Hame -

X Order i -

Sheet! Power View2 Power Viewd Power Views * 4

Figure 6-30. Table showing employees and orders

4. Inthe Fields area of the Power View Fields pane, click the arrow after Order ID
and select count (non blank). The results are shown in Figure 6-31. Note that a
count of the orders is now shown in the table.
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Figure 6-31. Table showing employees and number of orders per employee
5. To create a chart of the data, right-click the table and select Copy. Click in the
blank area next to the table, right-click, and select Paste to get another copy of
the table, as shown in Figure 6-32.
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Figure 6-32.

Making a copy of the table prior to plotting
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6. To plot the chart, select the rightmost table that was just pasted, click the Bar
Charticon on the Design tab, and select Stacked Bar to get a bar chart, as shown

in Figure 6-33.
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Figure 6-33. Bar chart of orders by employee

Aggregating Orders by Product

This example will show the number of orders by product. Follow these steps:
1. Click Power View Reports on the Excel Insert tab.

2. Select the Product Name field in the products table in the Power View Fields
pane, as shown in Figure 6-34.
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Figure 6-34. Product list

3. Next, select the Quantity field in the Order Details Table, as shown in Figure 6-35.
Note that the sum of the quantity is shown.
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Figure 6-35. Quantity of products ordered
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4. Click anywhere in the table and use the handles to expand it, as shown in
Figure 6-36.
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Figure 6-36. Expanded view of table

5. To create a chart, right-click the table and select copy. Click to the right of the
table on the design surface and select Paste. Then, on the Design tab, select Bar
Chart and Stacked Bar. At the top of the design screen, enter the title “Product
Quantity Sold.” The result is shown in Figure 6-37.
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Figure 6-37. Bar chart of product quantity sold

Note that in the bar chart, only the first nine characters of the name are shown. It is possible to hover the
mouse pointer over any bar in the bar chart to see the full product name and quantity sold. To display more
characters, click the chart window to select it, and drag the handles to expand the size, as shown in Figure 6-38.
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Figure 6-38. Bar chart with expanded product name
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Summary

This chapter has just scratched the surface of showing how to use Power View to easily generate data tables
and charts to bring data to life. It has covered how to analyze sales by city, by employee, and product.
Creating simple maps has also been demonstrated. Chapter 9 will show how to create more sophisticated
maps, using Power Map.
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CHAPTER 7

Calculating with Data Analysis
Expressions (DAX)

This chapter covers calculations with Data Analysis Expressions (DAX) and measuring performance with
Key Performance Indicators (KPIs). It will focus on some practical examples of the use of DAX and KPIs.

Understanding Data Analysis Expressions

As explained in Chapter 4, Data Analysis Expressions (DAX) is a formula language used to create calculated
columns and fields based on the tabular data model of PowerPivot. DAX formulas differ from regular Excel
formulas, which are cell-based, in that DAX formulas apply to all rows in the specified columns. DAX
formulas are used in the following two contexts:

1.

Calculated columns. Calculated columns can be added to an existing PowerPivot
table. When a column contains a formula, the value is calculated for each row. To
create a formula, click any cell in a new column and press Enter to start entering
a formula that is based on column references. Column names can be referenced
by pointing to them with the mouse or by entering the names enclosed in square
brackets. Columns from other worksheets can be referenced by entering the
worksheet name before the column name. If the worksheet name contains a
space, it can be enclosed in single quotes. Up to 64 levels of functions can be
nested in a DAX expression.

Calculated fields or measures. These are placed in the calculation area at the
bottom of the PowerPivot window. Calculated fields often include aggregation
functions, such as sum or average, which by default reference the entire column.
DAX functions are very similar to Excel functions, but DAX functions are
column-oriented. All available DAX functions can be viewed by clicking the fx
icon on the Design tab of the PowerPivot window. When a calculated field is
created, the formula is preceded by an identifier, which is like a variable name
and can be used to reference the calculated field.

Caution When using DAX, it is best to avoid using the same name for a calculated field and a calculated
column. To further avoid ambiguity, it is best when, referencing a column, to use the fully qualified column
name, which includes the name of the worksheet.
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DAX Operators

DAX uses the following:

the standard arithmetic operators

+ Addition

- Subtraction

* Multiplication
/ Division

A Exponentiation

the comparison operators

= Equal

> Greater than

< Less than

>=  Greater than or equal to
<=  Lessthan or equal to

<>  Notequal to
the text concatenation operator
& Concatenation
and the logical operators
&& And
I OR

Summary of Key DAX Functions Used in This Chapter
SUM: A simple sum, such as in Excel
SUMX: Iterates through one row at a time in order to do calculations
CALCULATE: Allows calculating based on a filter condition

LEFT: Returns the specified number of characters from the start of the
named text string

Updating Formula Results

There are two ways to update the results of formulas.

1. Refreshing data involves updating the data in the underlying data source, such as
SQL Server, MySQL, or Access.

2. Recalculating involves updating the results of formulas based on changes to the
formulas.

128



CHAPTER 7 © CALCULATING WITH DATA ANALYSIS EXPRESSIONS (DAX)

ANALYZING SALES DATA

This chapter will continue the example used at the end of Chapter 4—the Contoso database available
for download from Tinyurl.com/PowerPivotSamples. Note that the URL is case-sensitive. Once the
data is downloaded, open the PowerPivotTutorialSamples spreadsheet.

One way of thinking about this example is to use a star model architecture that includes a fact table
containing the numbers that have to be aggregated, surrounded by dimension tables, such as products
and stores. In this example, the dboFactSales table is the fact table, as shown in Figure 7-1. To create
this example, follow these steps:

1. Click Manage on the PowerPivot tab and then click on Diagram View to see the
tables in Diagram View as shown in Figure 7-1.
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Figure 7-1. Diagram View

2. Click Data View and then click the dbo_FactSales tab at the bottom of the window
to view the dbo_FactSales tab. Scroll all the way to the right and notice the final
column, TotalProfit, which is a DAX calculated field based on TotalSales minus
TotalCost, as shown in Figure 7-2. Click any cell in the column to see the formula
displayed just below the ribbon.
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Figure 7-2. Calculated column

Creating Measures or Calculated Fields
This section shows how to create measures or calculated fields based on the data in the tables.

1. To add a calculated field or measure, go to the first cell below the data grid at the
bottom of the TotalProfit column and select the cell. Double-click the AutoSum
icon on the tab to get the sum. If the calculation area or measure grid at the
bottom of the data grid is not visible, click the Calculation Area icon at the right
end of the tab.

2. Next, select the cell below the sum cell just created, click the down arrow after the
AutoSum icon, and from the drop-down, select average, as shown in Figure 7-3.
It may be necessary to expand the column to see the totals. Do that by clicking
the bar separating the column headings, and when a double arrow appears, drag
to the right. Note that an identifier “Sum of Total Profits” and “Average of Total
Profits” is created. This identifier acts as both a label and a variable name used to
reference the calculated field.
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Figure 7-3. Calculated fields

3. Follow the same steps with the Total Sales column to add the sum and average,
as shown in Figure 7-4.

$2,946.06 48,892 6 1f11/20081...

$4,651.74 $14,040 6 1/12/2008 1...

$142.2 $278.91 6 1/12/2008 ...
Sum of TotalSales 2: $12,334,891,468.764
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Figure 7-4. Additional calculated fields
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Analyzing Profitability
This example will show how to insert a new column to analyze the profitability of each transaction.

1. Add a calculated column for profitability or profit divided by sales by clicking
anywhere in the rightmost column named “Add Column” and pressing “=" Then
click the TotalProfit column, press /, and click the TotalSales column to define
the formula and then press Enter. The result is shown in Figure 7-5.
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Figure 7-5. Calculated field for profit/sales

2. To format the column to display percentages, select the new column and then
click the down arrow after Format on the Home tab and select Percentage.
The result is shown in Figure 7-6.
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Figure 7-6. Formatting as percentage

3. Torename the column, right-click the column heading, select Rename Column,
and enter Profit/Sales, as shown in Figure 7-7.
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Figure 7-7. Renaming a calculated column
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4. To create a calculated field that is the average of all the profit/sales, go down
to the calculation area below the data area. Select the cell at the bottom of the
Profit/Sales column and then click the down arrow after the AutoSum icon on
the ribbon and select average. A calculated field will be created, as shown in
Figure 7-8. Expand the column as necessary to display the full value.
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Figure 7-8. Average of Profit/Sales

5. To add calculated fields for minimum and maximum profit/sales, select the cell
in the calculation area just below the one where the average is. Click the arrow
after AutoSum on the ribbon, select maximum, and then repeat and select
minimum. Calculated fields for average minimum and maximum will be created,
as shown in Figure 7-9.
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Figure 7-9. Adding calculated fields for minimum and maximum profit/sales

Using the SUMX Function

The SUM function can be used to sum a single column. By contrast, SUMX iterates through each column and
performs a calculation. So, for instance, SUMX could be used to sum the product of price time’s quantity for
each row. To do so, follow these steps:

1. Select the next cell down in the first column of the calculation area.

2. Enter the following formula to test SUMX and format it as currency, as shown in

Figure 7-10:

testsumx:=SUMX(dbo_FactSales,dbo FactSales[UnitPrice]*
dbo_FactSales[SalesQuantity])
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Figure 7-10. Using the SUMX function

Using the CALCULATE Function

The CALCULATE() function is used to calculate an expression based on a filter. The following example
calculates total sales through the store channel. Follow these steps:

1. Select the top leftmost cell in the Calculation area.

2. Enter the formula, as shown in Figure 7-11. The DAX formula is

StoreSales:=CALCULATE(SUM(dbo FactSales[TotalSales]),
dbo_DimChannel[ChannelName]="Store")
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Figure 7-11. Using the CALCULATE function to show total store sales

Note that the formula starts with a label, followed by a colon. StoreSales is both the label and identifier
for this calculated field. CALCULATE will then sum the TotalSales field from the dbo_FactSales table, in which
the channel name is equal to store. When typing a function name or field name, Intellisense pops up a list of
what it thinks you want to enter. Highlight the desired value and press Tab to select.

1. Note that the total sales number is not formatted. This can be corrected by
selecting the field and clicking the down arrow after the Format icon on the
ribbon and selecting currency. The column also needs to be expanded, which
can be achieved by clicking the bar between column headings and dragging.
The result is shown in Figure 7-12.
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Figure 7-12. Formatting as currency

Calculating the Store Sales for 2009

Calculated fields can be based on other calculated fields. The store sales for 2009 can be calculated based on
the total StoreSales calculated field. Follow these steps:

1. Select the next cell in the leftmost calculation area.

2.  Enter the following formula:
StoreSales2009:=CALCULATE([StoreSales],LEFT(dbo_DimDate[Datekey],4)="2009")

The LEFT function is used to extract the year from the Datekey text string. The result is shown in
Figure 7-13.
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Figure 7-13. Calculating the 2009 store sales

3. Next, create a calculated field for store sales for the previous year, 2008, by
entering the following DAX formula in the cell below, as shown in Figure 7-14.

StoreSales2008:=CALCULATE([StoreSales],LEFT(dbo_DimDate[Datekey],4)=
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Figure 7-14. Calculating the 2008 store sales
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4. Next, the year-over-year growth can be calculated by entering the following
formula and changing the format to percent, as shown in Figure 7-15. The
identifiers for the calculated fields have to be enclosed in square brackets. Note
that sales decreased by 12% in 2009.

SalesChange:=([StoreSales2009]-[StoreSales2008])/[StoreSales2008]
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Figure 7-15. Calculating a year or a year sales change

Creating a KPI for Profitability

A KPI, or Key Performance Indicator, is based on the relationship between a calculated field and a value.
Create a KPI for profitability by initiating the following steps:

1. Create a calculated field for average of profit/sales, as shown in Figure 7-16, by
entering the following formula:

Average of Profit/Sales:=AVERAGE([Profit/Sales])
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Figure 7-16. Creating calculate field for Average of Profit/Sales

2. Right-click the calculated field and select Create KPI. Enter an absolute value of
.53, or 53%, and adjust the sliders so that green is displayed for values that meet
the target, as shown in Figure 7-17, and click OK.
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KPI base field (value): Average of Profit/Sales

KPI Status

Define target value:

() Calculated Field:

@ Absolute value:  |0.53
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Select icon style:

\‘H

# Descriptions

Figure 7-17. Defining the KPI

Creating a Pivot Table Showing Profitability by Product Line
To create a Pivot Table showing profitability by product line, follow these steps:

1. Select the dbo_FactSales tab.

2. Click the Pivot Table icon on the ribbon and select Pivot Table.

3. Select New Worksheet in the Create Pivot Table dialog and click OK.

4

Select the Product Category Name field in the Product Category table. It will
appear in the Rows box in the Pivot Table pane on the right of the screen, as
shown in Figure 7-18.
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Figure 7-18. Inserting product category name into Pivot Table

5. Next, select the Sales Quantity field in the dbo_FactSales table and the Average of
Profit/Sales calculated field, which appears at the bottom of the fields list. Click
the calculated field name and select values, goal, and status. This field will appear
in the values box, and a Pivot Table will be created, as shown in Figure 7-19.
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Figure 7-19. Adding the KPI into Pivot Table
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Summary

This chapter showed how to use the DAX formula language to create calculated fields and calculated
columns and how to create Key Performance Indicators to monitor business activity. In contrast to Excel
formulas, which reference specific cells, DAX formulas reference columns, but the CALCULATE () function can
be used to calculate an expression based on a filter.
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Power Query

Microsoft Power Query for Excel is a data-discovery tool for importing data from a wide variety of sources,
including relational, semi-structured, and unstructured data available from sources such as OData, Hadoop,
and Azure Marketplace. It is a self-service ETL (export, transform, load) tool for extracting, transforming, and
loading data. It is more powerful than some of the approaches that have been covered previously. Microsoft
is constantly updating Power Query, so some features may have changed by the time this book is published.
This chapter demonstrates how to access data—from the Web, in table format, CSV format, and JSON
format—and then shape it using the Power Query editor before importing it into Excel.

Installing Power Query

If the Power Query tab is not visible, you will have to install it. Power Query is available as a free download
from Microsoft for Excel 2010 and 2013. The download link can be accessed by doing a search on “Power
Query download.” Be sure to install the 32-bit version if you have installed the 32-bit version of Excel and
the 64-bit version if you have the 64-bit version of Excel. To enable Power Query after installation, follow
these steps:

1. Click the File tab to see the Backstage View.
Click Options at the bottom of the left pane.

Select Add-Ins on the left pane.

Eal N

At the bottom of the window, pull down the arrow after Manage and select Com
Add-Ins and click Go.

5. Check Microsoft Office PowerPivot for Excel 2013, Microsoft Power Map for
Excel, and Power View, and click OK.

After installation, the Power Query tab will be visible.
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Key Options on Power Query Ribbon

This section will cover the most useful options on the Power Query ribbon, which is shown in Figure 8-1.

=] : Book! - Exce T m e

Figure 8-1. Power Query ribbon

e From Web: Allows extracting tables from a specific web site
e  From File: Imports from Excel, CSV, XML, text files, or from a group of files in a folder

e  From Database: Imports from databases, such as SQL Server, Access, Oracle, and
MySQL

e  From Azure: Imports from Azure services, such as SQL Database, Market Place,
HDInsight, Blob Storage, and Table Storage

e From Other Sources: Imports from sources including SharePoint Lists, OData feeds,
Hadoop (HDFS), Facebook, Salesforce Objects and Reports, and ODBC

e Recent Sources: Shows the source of recent queries

e From Table Excel Data: Imports a range from an Excel spreadsheet
e  Merge: Merges two queries to add columns

e Append: Appends one table to another with the same structure

e  Show Pane: Toggles the display of the Workbook Query pane on the right side of the
screen

e Data Source Settings: Manages setting for data sources that have been accessed
through Power Query

e  Options: Sets options for loading data
e Update: Checks online for Power Query updates
e Data Catalog Search: Searches a curated set of web sites and extracts tables

e My Data Catalog Queries: Allows sharing queries with other users

Working with the Query Editor

Power Query allows importing a subset of the data into the Query Editor, so that the data can be shaped by
removing unneeded rows or columns or creating calculated columns before importing into Excel or into a
data model. There are three tabs in Query Editor: Home, Transform, and Add Column.
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Key Options on the Query Editor Home Ribbon

This section covers key options on the Query Editor Home ribbon, which is shown in Figure 8-2.
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Figure 8-2. Query Editor screen
e  Close & Load: Closes the editor and loads the data either into an Excel worksheet or
into the data model

e Refresh Preview: Refreshes the query, reprocessing all steps, and previewing the
results

e Advanced Editor: Shows the code used to extract the data in the M query language

e Choose Columns/Remove Columns: Allows keeping or removing selected columns.
Clicking the Choose Columns icon will show a list of columns that can be unchecked
to remove, as shown in Figure 8-3.

147



CHAPTER 8 © POWER QUERY

Cheamea Caliirmmne
LNOOSse LOolumns

Choose the columns to keep

(Select All Columns)
Ticker symbol

Security

SEC filings

GICS Sector

GICS Sub Industry
Address of Headquarters
Date first added

CIK

Key

SIS IS IS IS IS IS IS IS S

O Cance

Figure 8-3. Choose Columns dialog

e  Keep Rows/Remove Rows: Allows keeping or removing selected rows

e Remove Duplicates: Removes duplicates. Be careful about defining the criteria for
duplicates. For example, in a list of stock prices by day, removing duplicates based
only on the stock symbol would leave only one unique row for each stock.

e  Sort: Sorts columns in ascending or descending order. Remember that the Query
Editor is only working a subset of the data. It might be better to wait until the data is
loaded into a worksheet or data model before sorting.

e Split Column: Splits columns based on a delimiter, such as a comma or space
e Group By: Groups rows based on a field or fields

Note that another way to remove or filter out rows is by clicking the arrow to the right of the column
heading and de-selecting values, as shown in Figure 8-2.
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A Simple Population

This example will show how to use the Data Catalog Search option to retrieve population data in a tabular
format for analysis. The Data Catalog Search option searches a curated data catalog of public data web sites,
such as Wikipedia and the Census Bureau web site, and allows tables to be easily extracted from those web sites.
Itis not a full-featured search engine. It seems to understand searches that start with words such as largest or
most. It can also search corporate databases after being logged in to the corporate network. For this example,
take the following steps.

1. Onthe Power Query tab, click Data Catalog Search.

2. Inthe Search pane to the right, enter “most populated countries.” Hover the
mouse pointer over the results to get a preview of the data. Then hover the mouse
over the item in the list entitled “Secondary table—List of sovereign states and
dependent territories by population density” from Wikipedia. The results are
shown in Figure 8-4. Note the prompts at the bottom for Load and Edit.

FLE HOME MSERT  PAGE LAYOUT FORMULAS _ DATA  BOVIEW  WIEW  BOOAER OUIERY  SEARCH  POWERPOT Team. Neil -

Online Search > %

LOAD = EDIT LEGAL TERMS

Sheet] *

Figure 8-4. Preview of population data

3. Click Edit on the lower left of the preview to load a subset of data from the table
into the Query Editor, as shown in Figure 8-5. The table lists countries with their
population and areas in square miles or square kilometers and shows their
population density per square mile or square kilometer.
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Figure 8-5. Population data in Query Editor

4. Inthe Query Editor, data can be manipulated by deleting rows or columns,
splitting or merging columns, or removing duplicates. For example, to delete the
columns for area or density in kilometers, select both columns by clicking the
header of the first column to be deleted and Ctrl-click the header of the second
column, as shown in Figure 8-6.

B i B
St L B Propert m E! S Rename N WS Q-flRemove Duplicates Pl Data Type: Teat = 2 Merge Queries
=g & [} agvances editor % Move - HH BH % Removemors - El L | BT Use First Row A5 Headers = T Append Queries
Close & Refresh Choose Remove Keep Remaove Spit  Group 1 = <
Losd™ Preview= Columns Columns = Rows* Rows® Celumn= By 32 Replace Values & Combine Binaries
Query Manage Columns Reduce Rows sort Tranutorm Combine
®. pos. [~ || Popatation [~ '~ | Dewsity tpop /i) [~ Date (=] Popuation source
1 ‘Warld [land ealy, excluding Antaretics) 7,164 553,400 May 22, 3014 USCR's World populstion ¢
2 Workd land caly) 7,164,553,400 May 22, 2014 m-;mm(:_\
3 World [with water] 7,164,555,400 May 22, 2014 USCE's World population ¢
i Bangiadesh 142,325,250 25589 May 22, 2014 Official estimate
5 2 Taiwan 13,319129 February 28, 2014 Mesthly oficial estimate |
6 3 South Korea 50,219,669 [ | July 1, 2013 Cficial estimate |
7 4 Ruands 10,537,222 ws August 15, 2012 Preliminary 2012 censut re
8.5 Nethertands 16,836,149 dosasosoz May 22, 2014 ‘Offcial poputation tiock
96 Haitl ) 10413211 012 Official estimate
07 india =uss311 1,244,352,07% =m.as May 22, 2014 India Population clock
ne iseael o R 8,188,576 amosm s WMay 22, 2014 Ofsial poputation tiotk
128 Beigium 1787 11,194,824 951 Apeil 1, 2014 Monthly official estimate
13 10 Burundi =m.m 10,165,000 =9u July 1, 2013 UN Estimate
111 Japan s ussu 127,100,000 e May 1, 2014 Monthly afficia estimate
15 12 Phiippines 99,595,451 e e May 22, 2014 Offiial popuation gk
16 13 Sl Lanks 20,217,597 L) March 21, 2012 Prefiminary 2012 census re
7 1 Vietnam 88,760,000 8 e 012 Offcial estimate
18 15 Urated Kingdom 63,705,000 679 July 1, 2012 (Official estimate
19 16 Patistan 186,517,533 =sm.as May 22, 2014 Official popuistion clock
20 v Germany 80,716,000 = s September30,2013  Monthly official estimate
2 B Teaty 60,021,955 | BN Novemoer 30,2013 Monthly official estimane
2 1 Doeninican Republic 9,445,281 joo BN December 1, 2010 Final 2010 census result
3 0 North Korea 20,052,231 ms Oczober 1, 2008 Final 2008 eansus resust
2 n Swizerang 5,136,700 S 510 Oncember 31,2013 Cuarseryoffcal esimate
< - § _ B I § | >

Figure 8-6. Highlighting columns for deletion
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Then click Remove Columns under Remove Columns on the tab, to remove the
selected columns.

After the data is shaped the way you want, click Close & Load, to load the data
into an Excel spreadsheet.

Performance of S&P 500 Stock Index

This example will show how to retrieve S&P 500 performance data, by taking the following steps:

1.
2.
e
El
1]

Sheet] ¥

On the Power Query ribbon, click Data Catalog Search.
In the search box, type “S&P 500 performance.” Hover the mouse over the first
link, labeled “Total annual returns...,” as shown in Figure 8-7.
-MR" PAGE I..A"'Il_ll rorst] T M cs - S&P 500 ) ; _n.- -.
Ji v
o E Vatot
= i N
14
14
3089
$1.22
$15
$140
$149 ¥
>
LOAD = EDIT LEGAL TERMS

Figure 8-7. Data preview

3.

Click Edit in the lower left to load the data showing S&P 500 returns for every
year from 1970 to 2013 into the Query Editor, as shown in Figure 8-8.
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(LBl Home  Tanstorm  AddColumn  View n 8
ﬁ'_j :’ 7 Properties :l:l E!a :lﬁ Rename EE EE U'] = Data Type: Text = B Merge Queries
L1 advanced Editor P!‘. Remove Emors ~ e 5 Use First Row &5 Headers = T Append Queries
Close & Refresh Choose  Remove Keep Remave Split  Group
Load~ Preview= Columns Columns = Rows™ Rows™ Column~ By 12 Replace Values &4 Combine Binaries
Query Manage Columns Reduce Rows Transform Combing
W. Year |+ Changei = Total Annual Retum Including Dividends | = | Value of $1.00 Invested on 1970-01-01 | = | 5 Year Annualized Return | = | 10 Year Ann )
1 1570 0.01% 0% 5104 Query Settings *
2 151 10.79% 14.31% 5119 & o 4 PROPERTIES
3 19m2 15.63% 18.98% 141 Name
4 1573 -17.37% -1456% BEN - Total annual retuens - Masket statstes - 58
5 1574 -18.72% -26.47% 5059 -2.35% All Properties
6 1875 3155% 37.20% 5122 321%
7 197 19.15% 23845 5151 487% SARFLER S
8 1977 -11.50% -7.18% 5140 -021% Source b
9 1978 1.06% 6.56% 149 a32% -
10 1579 1231% 18.44% s 1476% 5.86%
1 1560 21.77% 3250% 5234 13.96% sa5%
12 1981 -73% -492% 5223 210% 6aT%
13 1582 14.76% 2L.55% smn 14.09% B70%
14 1983 17.26% 2256% s3.32 1730% 1063%
15 1984 1.40% 627% 5352 1451% 14.78%
16 1585 26.35% LTI 54 146T% 14.32%
17 1886 1462% 18675 551 19.87% 13.83%
18 1987 203% 5.25% $5.80 1647% s ¥
< >

Figure 8-8. Data in Query Editor

4.  Select the columns by clicking Choose Columns and unchecking columns
that will not be included. For this example, the 5-, 10-, 15-, and 20-year return
columns will be removed, as shown in Figure 8-9. Click OK.
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Choose Columns

Choose the columns to keep

(Select All Columns)

Year

Change in Index

Total Annual Return Including Dividends
Value of $1.00 Invested on 1970-01-01

5 Year Annualized Return

10 Year Annualized Return

15 Year Annualized Return

20 Year Annualized Return

25 Year Annualized Return

7| Key

LARLARLY RN |

LY

Figure 8-9. Choose Columns dialog

5. Toremove the four bottom rows, click Remove Rows and then Remove Bottom
Rows and enter 4 as the number of rows to be removed, as shown in Figure 8-10,
and click OK.
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WA e
“ L Home  Transform  AsdColumn  View
P . [hyproperties W W B Remove Dupscates B 7. T DataType: Tet = 2 Merge Queries
a ’ | ; 2l £
== &[] advanced Editor Bmove~ R CELD % pemove bmors il ap = 7 Use First Row As Meaders = T Append Queries
Close & Refresh Choose  Remowe Keep Remowe pit  Group |
A Load= Preview= Column Columns » Rowrt* Rows® Column= By 43 Replace Values £ Combine Binaries
1] Query Manage Columns Rieduce Rows sont Transtom Combine
2
3 m. Year |- [ - Dividends |~ Value of §1. 0n 1570-01-01 || 25 Year Annuslized Return |~ | Key |+ . o
s | 25 1994 -154% 1% 51351 1098% Query Settings %
5 26 1995 341% 37.58% 51859 12.22% L) 4 PROPERTIES
6| 27 19% 20.26% 2.96% 52236 1255% Name 3
7 3 1997 0% 33 % bial s returns - Macket saatistcs - 52
8| 2 19 WET 2/ S—
g 30 1909 19.53% 1l Remove Bottom Rows
| = - JPLIED STEPS. E
10] 31,2000 10,145 8 Specify how many rows to remove from the bottom.
1 32 2001 -13.04% =1 Souce # 4
2| 33 2002 -23.57% 2| Mumberof o Removed Other Cohumns ™
13| 34 2003 26.36% P [4 Removed Bottom Rows #
L] 35 2004 B99% 10}
13 36 2005 3.00% ag b
16
| 37 2006 1362% 15
Cances
L) 35 2007 155% 5.4 E
18| 39 2008 -38.47% -3
:Z 40 W0 23.49% 26.45% s 13.54% o
;1- 41 2000 1269% 15.00% 34961 9.94%
s 42 wm 000% 211% 35065 9.28%
;3- 42 m2 13.20% 16.00% S58.76 o71%
7| 4 60% 3239% 57779 10.27% b
a5 45 gh 34.11% 3758 17.25%
26 45 Low -384T% =37.00% 9.28%
27| 47 CAGR 10.40%

Figure 8-10. Remove Rows dialog

6. Then click Close & Load on the left side of the ribbon to import the data into a
spreadsheet, to get the results shown in Figure 8-11.

ME S - @ xm- s Booki - Excel TABLE 10015 T m - e
_ HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW POWER QUERY POWERPIVOT Team QUERY DESIGN Neil = H
Al ERr. fr | vear -
G H
Workbook Queries bt
1 query

1
12
. 13
15 (1983 17.26% f256% i
16 1984 1.40% 6.27% 15
17 1985 26.36% IL73% 16
16 (1586 T1a.62% 8.67% 17
19 (1987 72.03% sk 18
20 1988 12.40% 16.61% 19
21 (1969 27.25% TLes% m
22 (1990 —6.56% S3a0%
23 11991 26.11% 30.47%
24 1992 2.a6% :

Figure 8-11. Data imported into a spreadsheet
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Importing CSV Files from a Folder

Sometimes Hadoop data will be stored in files with comma-separated values. Rather than loading it into
Hortonworks Sandbox or some other product to be manipulated as a Hadoop, the files with comma-
separated values can be loaded directly into Excel and PowerPivot, using Power Query. The following
example demonstrates how to do this.

1. First download the stock market zipped file from the following URL:
s3.amazonaws.com/hortonassets/mstut/nyse.zip

2.  After the download is complete, double-click the file in your browsers download
window to open it, as shown in Figure 8-12.

You have chosen to open:

i nysezip
which is: Compressed (zipped) Folder (125 MB)
from: http://s3.amazonaws.com

What should Firefox do with this file?

Windows Explorer (default)

[] Do this automatically for files like this from now on.

Figure 8-12. Download window

3. Two folders of . csv files will be downloaded, as shown in Figure 8-13.
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Compressed Folder Tools

Home Share View Extract

@ v B Liu » Neil » AppData » Local » Temp » nysezip v & Search nyse.zip

~

<% Favorites Name Type Compressed size
@ Downloads i nyse_dividends File folder

Bl Desktop ! nyse_prices File folder

‘5l Recent places

¥ SkyDrive

#& OneDrive

1% This PC
i Desktop
/| Documents
|18 Downloads
W Music
@'ﬁ ndunlop (ndunlop-
| & Pictures
B Videos
&y Local Disk (C3)
s RECOVERY (D)
- Lexar (F)

€ Network

Figure 8-13. Windows showing file folders

4. Dragthe folder nyse_prices to the desktop, to make it easier to access.

5. Open Excel and click the Power Query tab. Select From File and From Folder, as
shown in Figure 8-14.
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= c*- B -
HOME INSERT

b o M
Q (L]

PAGE LAYOUT

w4

FORMULAS DATA REVIEW

B B B

Orline  From [Fom| From  From From Other Recent From  Merge Append
Search  Web [File= Datsbase - Azure = Seurces= Sources=  Table
Mt From Bxcel ExcelData  Combine
LEH impont data freen a
BE 1 Microsoft Excel werkbook.
A [ty FromCSV F G H
' = L import data from a
comma-separated value file.
2
3 [k From XML
i L[] impeet data frem an il
e
3
[ty From Text
6] [ LIE] import data froen a text fide.
8
o |_—‘.', From Folder
Import metadata and links
10 g Fiar i+
n From Folder
o [& Microsoft Power Guery for Excel
= Tell me more
14
15
16
7

Boak! - Excel

VIEW POWER QUERY POWERPIVOT Team

= | g: ™ pnt m ]

3
ol 2B Options &b

Show Waorkbook Data Source MyDats  Sign

Pane Settings  Settings Catalog Queries  In
‘Waorkbaok Queries Settings Pawer BI

i K L M N [}

Figure 8-14. Power Query screen to import from File Folder

CHAPTER 8

& Send Feedback =
@ Help
0 1o

Help

6. Click Browse and select the nyse_prices folder from the desktop, as shown in
Figure 8-15. Click OK.

Folder
Choose a folder.

Folder Path

CA\Users\Neil\Desktop\nyse_prices

Browse_

Cance

Figure 8-15. Folder screen

The result is a list of . csv files, as shown in Figure 8-16.

POWER QUERY

T M -
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Home Transform Add Column View ~ 8
ﬁ"j |:L1 I3 Properties m ﬁ,a ] Rename W5 [-flRemove Duplicates  § > Data Type: Any = T Merge Queries
5] L1 advanced Editor Maove = EEH HH % Remove Ermors = £l [[ = [T Use First Row As Meaders = [T Append Queries

Close & Refresh Choose Remove Keep Remave Split  Group 1 a2

Load™ Preview™ Columns Columns = Rows ™ Rows™ Column> By w2 Replace Values ++ Combine Binaries

Query Manage Columns Reduce Rows Sort Transform Combine

W. Content |+ Name |=| Extension |~ | Date accessed ~| Date modified = | Date ereated [~ Anributes  [+#] Folder Path -
1 Binary NYSE_dsily_prices_A.csv ey 162018 TOT26PM 36015 1LITI4AM  1/16/2014 7.07:26 PM Record C\Users\Nei\Deskiop\nyse_prices|

2 Binary NYSE_daily_prices_B csv = 1/16/2014 7:07-26 PM 3/6/2015 11:27:18 AM 1/16/2004 7:07:-26 PM Record C\Users\Ned\ Desictop\nyse_prices), £
3 Binary NYSE_gaily_prices_C esv v 1/I6/2014 70726 P 3/6/2015 11:27:29AM  1/16/2014 7:07:26 PM Record C\Usars\Nedf\Desktop\nyse,_grices|

4 Binary NYSE_daily_prices_D.csv v 1/16/2014 70728 P B/6/2015 112738 AM  1/16/2014 7.07.28 PM Record C\Users\Neif\Desktop\nyse_prices)

5 Binary INYSE_daily_prices_E.csv v 1/16/2014 70726 PM  3/6/2015 11:27:40 AM 1/16/2014 7.07:28 PM Reord C\Users\Nedf\Desktop\nyse_prices),

6 Binary NYSE_daily_prices_F.csv v 1/16/2014 70728 PM  3/6/2015 11:27:43AM  1/16/2014 7:07:28 PM Record C\Usars\Ned\Deskrop\nyse_prices|

7 Binary NYSE_daily_prices_G.csv L3 1/16/2014 7.07.28 PM B/6/2015 11:27:44 AM 1/16/2014 7.07:28 PM Record C\Users\Neif\Desktop\nise_prices\

8 Binary INYSE_daily_prices_H.csv v 1/16/2014 7.07:30PM  3/6/201S 11:27:47 AM 1/16/2014 7:07:30 PM Record C\Users\Ned\Desktop\nyse_prices\

9 Binary NYSE_daily_prices_Lesw v 1162014 70730 PM  3/6/2015 11:2748AM  1/16/2014 7.07:30 PM Record C\Usars\Neif\Deskrop\nyse,_prices|

10 Binary NYSE_daily_prices_).csv o 1/16/2014 7:07-30 PM B/6/2015 11:27-50 AM 1/16/2014 7:07:30 PM Record C\Users\Neif\Desktopiniyse_prices\

11 Binary INYSE_daily_prices_K.csv v 1/16/2018 70730 PM  3/6/2015 11:27:52 AM 1/16/2014 7.07:30 PM Record C\Wsers\Ned|\Deskrop\nyse_prices),

12 Binary NYSE_daily_prices_Lesv oov 1/16/2014 70730 PM 3/6/2015 11:27-54 AM 1/16/2014 7:07:30 PM Retord C\Usars\Nedf\Deskrop'nyse_prices)

13 Binary NYSE_daily_prices_M.csv o 1/16/2014 7:07:-30 PM 3/6/2015 11:27-56 AM 1/16/2014 7.07:30 PM Record C\Users\Neif\Desktophnyse_prices|

14 Binary NYSE_gaily_prices_N.csv v 1/16/2014 70730 PM  3/6/2015 11:27:59AM  1/16/2014 7:07:30 PM Record C\Users\Ned\Desktop\nyse_prices|

15 Binary WYSE_gsily_prices_O.csv v 1/16/2014 TO730PM  3/6/2015 112806 AM  1/16/2014 7:07:30 PM Record C\Users\Neif\Deskrop\nyse_prices|

16 Binary NYSE_daily_prices_P.csv = 1/16/2014 70732 PM /62015 11:28:10 AM 1/16/2024 7:07:32 PM Record C\Users\Neif\Deskiop\nyse_prices\

17 Binary NYSE_gaily_prices_Q.csv v 1/16/2018 70752 PM  3/6/2015 11:28:10AM  1/16/2014 7:07:32 PM Record C\Users\Ned\Deskiop\nyse_prices|

18 Binary INYSE_daily_prices R esv v 1/16/2014 TO7S2PM /62015 112805 AM.  1/16/2014 7.07:32 PM Record C\Users\Nei\Desktop\nyse_prices),

19 Binary NYSE_dally_prices_$.cov = 1/16/2014 7:07:32 PM 3/6/2015 11:28:17 AM 1/16/2014 7:07:32 PM Record C\Users\Nell\Desktop\nyse_prices\,
20 Binary NYSE_osily_prices_T.csv 5w 1/16/2014 70732 PM  3/6/2015 11:28:19AM  1/16/2014 7:07:32 M Record C:\Users\Nedf\Desktop\nyse_prices\

21 Binary INYSE_duily_prices_U.csv v 1/16/2014 TO752PM /62015 11:28°20AM  1/16/2014 7.07:32 PM Record C\Users\Neif\Deskrop\nyse_prices)
22 Binary NYSE_dally_prices_V.csv = 1/16/2014 70732 PM 3/6/2015 11:28:22 AM 1/16/2014 7:07:32 PM Record C\Users\Nedf\ Desictopinyse_prices),
23 Binary NYSE_daily_prices_W.csv v I/I6/2014 70734 PM 3/6/2015 112824 AM  1/16/2014 7:07:34 PM Record C\Usars\Neif\Desktop\nyse_prices\

24 Binary NYSE_aaily_prices_X.csv a5 1/16/2014 70738 PM  3/E/201511.28:25AM  1/16/2014 7.07:34 PM Record C\Users\Ned\Desktop\nyse_prices\ w

Figure 8-16. List of . csv files

7. Toopen afile, click Binary in the leftmost column. For this example, select the
file in the fifth row. The file is opened in the QueryEditor, and results are shown
in Figure 8-17. Remember that the Query Editor can only contain a subset of the
total number of records.
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Trapstarm nun . v
l‘g‘j L 5 [FsProperties ﬂj f ! =i Rename BN WEE 1R Remove Duplicates 2l ™. D DataType: Decimal Number= D3 Merge Queries
5] LT advanced Editor ¥ move HH B % Remove Errers = il an [T Use First Row As Headers = 5. Append Queries

Close ?: k!f!'un‘ Choose Rme\'e' K!cn' k!morf Split . Group [ e Bieanies

Load~ Preview Cobumns Columns Rows = Rows Column By «2Rep

Cuery Manage Columns Reduce Rows Sort Transiorm Combine

M. exchange |+ stock_symbol |~ date = | stock_price_open |~ | stock_price_high |~ | stock_price_low |+ stock_price_close |+ | stock_volume |~ | stock_price_adj_close [~ |

2 NvsE {24 2/52010 4257 4312 4201 278 32300 2.7

3 NYSE X 2/4/2010 4397 4413 4331 43.36 24300 4336 i
4 NYSE B 2/3/2010 445 4517 4467 4451 43800 4491

5 NYSE (2] 2/2/2010 M4 4507 444 2459 45300 59

6 NSt X 2/1/2010 4 4407 4327 43.89 112500 4389

T NYSE B 1/29/2010 4393 4419 4335 434 17600 434

8 NYSE {34] 1/28/2010 445 4467 436 4589 75700 43.89

9 NvsE B 1/27/2010 44.15 4457 4403 4452 75300 4452

10 NYSE o 1/26/2010 #4413 4489 4409 2447 18300 2447

11 NYsE 1 1/25/2010 475 4517 4452 4454 75200 4454

12 NYSE B 1/22/2010 4487 4515 4412 4412 71400 4412

13 NvSE 8a /00 834 4601 4485 45 50500 45

14 NYSE & 1/20/2010 4629 4635 4552 4554 43700 4594

15 NVSE B 1/18/2010 466 4593 46.45 4551 48400 4691

16 NvSE (3] 11502010 47 47 4535 4554 50700 854

17 NisE i 1/14/2010 47.17 4726 4682 47.21 15600 47.21

18 NYSE B 1/13/2010 4635 47,08 4657 4701 15700 4701

19 NysE & 1/13/2010 4651 %92 4651 %72 85100 72

20 NVSE =1 1/11/2010 47.28 4728 4673 47.14 18600 4714 ¥
4592

Figure 8-17. CSV file imported into Query Editor

8. Note that this file contains the opening, high, low, and closing stock price and
volume for each stock on a given day. For this example, all rows and columns will
be retained.

9. Click Close & Load to load the records from the Query Editor into a spreadsheet.
The results are shown in Figure 8-18.
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MBS o [@xm- - Book! - Excel TABLE TOOLS Tm -8 X
“ HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  POWERQUERY  POWERPNOT  Team  QUERY  DESIGN wait - Y
Table Hame: [F] Summiarize with PrectTable o= 2=z =] | Header Row First Codumn
] B+ Remove Dupheates ¥ B Total Row Last Calumnn

- Insert  Expost Refresh
3 Resize Table 1t ta Har Stices . | Banded Rows (] Banded Calumns

Properties Tools External Table Data Tale Style Options Table Styles -

A1 ¥ Jr || ‘exchange v

4

1 Workbook Queries ¥

2 [NYSE B 2/8/2000 43.04 43.06 4245 a2.51 53000 42.51 iy

3 nvsE Ex 2/5/2010 42.97 4312 42.01 42.79 32300 4.7 o =

4 NYSE EXI 2/4/2010 43.97 44.13 43.31 43.36 24300 43.35 acCuey) =5

s st B 2/3/2010 Y 4517 4167 w51 43500 91 Cr i

& [NYSE EXl 2/2/2010 4840 45.07 444 4899 45300 4499

7 Nvse  Ba 2/1/2000 a1 44.07 43.27 43.89 112500 43.89

& |NYSE EXI 1/z3f2010 4393 4419 43.3% 434 17500 434

3 NYSE ExI 1/28/2010 44.45 44,67 416 43.89 75700 43.89
10 NYSE  EXI 1232010 4415 as.57 44.03 4852 75300 44.52
1NYSE EXI 1/26/2010 4413 24,89 44,09 4447 18300 4347

12|NYSE EXI 1/25/2000 44.79 45.17 44.52 2454 75200 4454
13NYSE BN 1/22/2000 4457 45,15 4412 43,12 71400 4412
14 NYSE EXI 1/21/2000 45,94 46,01 4485 45 80800 a5

15 |[NYSE  EXI 1/20/2010 46.29 46,36 4552 a5.94 43700 45.94
16 |NYSE Exi 1/13/2010 46.6 46.93 46,45 46.91 48400 46.91
17 |NTSE Ext 1/15/2010 a7 a7 46.35 4664 50700 4664

18 |NYSE  EXI 1/14/2010 47.17 47.26 46.82 a7.21 19600 a2
19 |NYSE EXI 1132010 46,95 4709 46,57 4701 15700 47.01
20 NYSE ExI 1/12/2010 46.91 4692 46.51 6,72 65100 46.72
21 NYSE BN 1/11/2010 47.28 47.28 46.73 47.14 18500 4714
22 |NYSE EXI 1/8f2010 26 4666 26 46,56 39200 46.56
23 NYSE EXI 1/7/2000 45.38 a5.02 4538 46 19800 45

Sheet! | Sheet? | . 0

Figure 8-18. Data loaded into spreadsheet

Group By
To group by a specific category, go into the Query Editor and follow these steps:

1. Reopen the Query Editor, by clicking Launch Editor on the Power Query tab.
Then click Transform and Select Group By at the left end of the ribbon.

2. Inthe Group By dialog, select the stock_symbol column as the Group By criteria
and leave the default as Count, as shown in Figure 8-19.
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HMome  Transform Add Column View ~ @ Ne
==} [---z - S Tanpose DataType: Text =[5 Fill = Bl Expand ( aMegeColmns ¥ o @B 10° |trigonometry - 7T Date
Bt P - BB AE Reverse Rows L Replace Vatues 5, Prot Column Flf agaregate I: J [+ lemn z =& Rounding * Time =
Topetifl Group Use First Row Statistics Standard Scientific
Cuery By AsHesders~ 15 CountRows 2%, Reptace Emors T Unphvet Cotumns = Wm. i S : = [Eintcimation - Duration =
Edit Table Any Column Test Cobumn Numbt Catumn Date & Tisse Cedumn
Al M. enchange | =| stock_symbol |+ date = stock_price_open | | stock_price_high | =| stock_price tow | = | stock_price_cose | = | stock_volume: .
: ) ' ; ; Query Settings x
g | 1 Me B 24812010 4304 4306 4245 a5 A ?
1 é 2 NSt L PERTIES
= 3 e e * Ll
4 wrse El 3
3 Group By... =
{ 5 MYSE Exl : et
4 & MSE B Specify the columns to group by.
5 T MsE Exl o ” [PLIED STEPS
6 B NTSE Ex Source #
7| 9 M¥SE = stock_symbel . HNavigaton *
s | 10 WISE B Imporied CSV
9 | 1 WrsE 21 Hoew calumn name Opesation Cobumn + First low as Header
Changed Type
- 2w e Comtor : -
o
:? | 13 NSE Exl Groeped Rows
| 14 NrsE £
12| 15 MrsE £l o] [ omee
LED| 16 Mise B0
14 17 MrSE B 11472010 717 3 3682 ()
15 18 NrSE 21 1/13/2010 4695 4709 4657 4701
16 19 NrSE Ex im0 4691 592 4551 4672
17 | 20 MYSE EXl 1112000 4728 4728 #6573 4714
18 21 wrse Exl 182010 4% ' 4 4536
19| 22 Mrse 0 1/7/2010 4588 4502 4548 a5
20| 3 NrsE Ex /812010 45,58 e 4553 4566 o
1 24 WrSE 21 1/5/2010 45,48 557 4537 4556

Figure 8-19. Group By dialog

3.

Click OK, and the results shown in Figure

8-20 will appear.

Home Transtorm Add Column View
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Edit Table Any Column
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Query Settings x
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First Row as Header
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X Grouped Rows

Figure 8-20. Results after doing a Group By on stock_symbol
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Importing JSON

This example shows how to use Power Query to extract JSON data from a web site. Figure 8-21 shows the raw
JSON data on Nobel Prize winners.

hitp://apinobel..1/laureste jran %

QD@ ~e||Q s TE O ¢ A S =

(-_ & apincbelpeize.org’s 1/ laum,

l"laureaua', [{®1d®:"1", “firstname®:*Wilhelm Conrad®,“surname®:"R\u0Oféntgen®, “born®:*1845-03-27%, "died™:"1923~ USeumuﬂnaneglgh:Y" “Prussia (now
S"DE", "beznCity™:"lennep (new Rmenui:' “diedCountzy" i "Garmany”, : TrHanich”, "gendes”
[iyeaz=:=13017, "category®:=physics=, "share=:= by the discovery of the remarkable rays
subsequent. ly named after him\"", "affiliations® UATEY -'Ger:am"!]!]} {=id=:"2", 'hxa:m' "Hendrik
yCode": "HL", :mAznnem”, "diedCH y:The
,"\"l.u 1t of the

male”, "prizes”:

{*4d":"3"%, "firscname”:"Pieter”, "surname”:"Zeeman”, "born®: "1865-05-25", "died”:"1943-10-09", "bornCountry®: "the
Metherlands®, "bBornCountryCod: "HL®, "bornCity™:"lonnemaizve”, 'Glcmuuv:y'-':n Hetherlanda®, "diedCouncryCode™:"NL", "diedCity":"Amsterdan®™, "gender™:"male”, “prizes™:
[{"year=:=1902%, "category™: physics®, “share=: 2" iti sezvice the into the 4 of
TAGTACLZR UpCh radiaticn phencmena’® 'al!nuuen [{"name= 'murem University”, “city": Amsterdan®, "sountry’
{=1d":"4", =firstname”: "Antoine

Henri®, "surname®:“Becquerel®, "born®:"1852-12-15", "died": "1908-08-25", "bornlountry™:
TryCode™:"FR", "gender”:"male”, "prizes”: [{"year":"1503", "category™: "physica”, "share”: "I, "in of the - ne has

by his of \**, "affiliations®: [{"name®:"\ulOcScole Polytechnique®,®city":"Paris®, "tuuntzv"-"!’rnnc!'l}“!-

(1d":"5", "firscname”:"Pierre”, "surname”:"Curie”, "born®:"l 5", "died":" s*Frax Code™: "FR", "bornCity™: "Faris”, 'euaceunu'v
=:*France=, "diedCountryCode®: “FR", "diedCity™: “Paris", "gender=: "male”, 'p.z.lr.:s'.{i "year=:*1s03", -ca:eanr--pngsm:‘,'»arz n4m, motivarion®: "\ min recognition of ©
extracrdinary services they have rendered by their joint on th Henri \ ffiliations®: [ {“name'
‘uddckeole municipale de physigue et de chimde industrislles (Honicipal WMI of Industrial Fhysics and anu':vl" "eiTy™:"Faris®, "sountzy":"France”l]]l,

‘the Netherlands®}]1]},

France”, *FR", i"Paris”, i"France®”, "diedCoun

{®1d":"6", "firstname®: "Marie®”, "surname®:*Curie, n\uOOe%e Sklodowska®,*born®:*1867-11-07%,"died":"1934-07-04", "bornCountry®: "Russian Empire

Poland) *, "boznCouncryCode™: "PL", "BornCicy™: :"France”, yCode™ : "FR", "diedCity" :"Sallanches”, "gender™: "female”, "prizes”™:
[{"yeaz=:=1903", -r_--:cqo:y =physics®, "share "mozivazion= "\"in recognition of the they have by their joint researches on the
radiatien by Henri A filiat =:[[1]}, {year®:"1911%, "category™: "chemistry®, “share . "motivation®:*\"in recogniticn

of her 'w af by the discovery of the elements zadium and polondum, by the isclation of radium and :he atudy of the uwu and
conpounds of em- remarkable element\"", ‘nth.\.\auuua".[t'nm" “Sorbonne University®,“city":*Paris",“country®:“France®}]}]}, {*id":“a%, “firatname*:“Lo:

Rayleigh®, "suzname®:" (John William Strutt)”, "Boxa”:=l842-11-1 "1919-06-30", "bornCountry” ited Kingdem", +"GE" :'unglexa Grove,
Halden, Essext,"diedCouncry®:"United Kingdom®,"diedCountryCode™:"GB®,"gendes™:*male’, "prizea”: ({"yeaz":"1804", "categozy®:"physica®, "ahares:"17, "motivaticn®:=\"for
his investigatiocns of the den_uuea of the most important gases and for his discovery of argen in with these "affiliations®: [{"name®:"Roval
Institucicn of Great cain” "Lendon®, "eouncry™:"United Hingdom™i]1]}, (™1d™:%§", "firscname”:"Fhilipp Eduard Ancon®, "surname®:"von

Lenard®, *born":1*1862-06~ DT' *died®:*1947-08-20", "bornCountry®:“Hungary (now Slovakia)®,*bornCountryCode®:“SK", *bornCity®:*Pressburg (now

Bratislava) ™, "di 1"DE", "diedCity™: "Hesselhausen®, "gender™

Germany™}] 1]}, (4d":"10%, "firstname” : "Joseph
1856-12-12", "died": "1940-08-30", "bornCountzy™: "United Kingden®, "bornCounteyCode™:"0B", "bornCicy™: "Cheetham Hill, near

GB*, *diedCity®:=Cambr.

“\"in re:eq'muen of the great Bazics ©f his theoretical and experimental investigations on the
conduction of elecctricity by gases\™","affiliaticns™:[{"name” =, foity® :"United Kingdom®1]}]3,

{*1d":*11%, “firecoame:*Albert Abraham®, *surname":*Michelssn®, 'bem'-'nsz 12 19%, "died 193;—0.\ 08", *bornCountry®: "Brussia {now

yea
Universicy®, "cicy®:"Kiel
John, "surname”: "Thomacn”, "Born":

¥" USRS, "d; -'us" 'auacur'-"nuucm, CA®, "gender™:"male”, "prizes”:
4 p?\ysl.:s" ":)uu':' b "-nl:ivltl.m" ~\~ror hu opm:n and 1 carried
SuT Witk sheiw i ee mafEy) e af wmi=ch IL" --uqn-nnl

Figure 8-21. Raw JSON data

To import the data using Power Query, follow these steps:
1. Click the Power Query tab.

2. Click From Web and enter the following URL, as shown in Figure 8-22, and
click OK:

http://api.nobelprize.org/vi/laureate.json
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Figure 8-22. Importing using the From Web option

ribbon, as shown in Figure 8-23.

The Query Editor will open. Click the Into Table icon at the upper left of the

Transform

Add Column Wiew

P//ap 9 ¥

lsureates List

Query Settings x

4 PROPERTIES
Name
Queyl
All Properties
4 APPLIED STEPS
Source +*

Figure 8-23. The Convert screen for importing JSON
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4,

Home

Close

M. Mame
1 lavreates

Figure 8-24. Top-level JSON import

5.
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Cuery
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Transform Add Column
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ks [} advanced Editor
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Ketp Remove
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£
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The result, which displays only the column heading, is shown in Figure 8-24.

,:Melvemme;
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% Combine Binaries

Combine

Query Settings
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Name
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4 APPLIED STEPS

Source
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Notice the expand button to the right of Value. Click that expand button. The
results are shown in Figure 8-25.
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Figure 8-25. JSON column list

6.
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T Merge Queries
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Query Settings
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All Propertis
4 APPLIED STEPS

Source
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2 Expand Value

Click the expand button again. The results are shown in Figure 8-26.
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Figure 8-26. Select columns dialog box
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7.

Home  Transtorm Add Column  View

ﬁ"j '_':L [y Properties Eﬂ B!g
ks [} advanced Editor

Close &  Refresh Choose  Remave

Load~  Preview = Columns Columng =

Close Cuery Manage Columns

S

M. Name [ =] valueid [~ Valuefirsmame
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2 laureates 2 Hendrik Antacn
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16 laureates 7 Nils Gusad
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Accept the defaults and click OK to get the results shown in Figure 8-27, which
shows the actual records, with a single row for each Nobel laureate.
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Figure 8-27. JSON data in rows and columns.
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Scroll all the way to the right to find another expand button, as shown in
Figure 8-28.
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Figure 8-28. Additonal columns

9. Clicking this expand button will generate multiple rows for persons who won the
Nobel Prize more than once, as shown in Figure 8-29.
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Figure 8-29. Expanded view with multiple rows for recipients of multiple Nobel Prizes
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Scrolling to the right, clicking the expand button again, and accepting the
defaults, as shown in Figure 8-30, will expand some of the fields that were not
shown before, such as the reason for the prize.




Home orm Agd Column  View
@ 5 EFProperties i Ej!ﬁ W W - Remove Duplicates £ Data Type: Any -
= & L} agvanced Editer = tH I Remove Emors = £l 5T Use First Row A5 Headess =
Close &  Refresh Chao: Remave Keep  Remaove St Group
Load=  Preview= Columns Columns*  Rows® Raws® Column -~ By 52 Renisce Values
Clase Query Manage Columns Reduce Rows Sort Trantom
fe = TableExpandListColumn(# Expand Value1”, “Value.prizes”)
fode | Value.bornity =] v =] Value,
Lenneg (now Remscheid) Germany bE
Amhem the Netherlands ML
Zonnemaine the Netheriands N 7] (Select All Columns)
Farts France m A year
Paris France FR [#] eategory
Warsaw France R | share
Warsaw France FR | mativation
Langford Grove, Maldon, Essex Urited Kinggom ] 1 affilations
Pressburg (now Bratistava) Garmany DE ¥ Use anginal column name as prefx
Cheetham Hill, near Manchester United Kingdom GB
Streing (now Strieina) UsA us
Hallerich mall no.
Bologna Itaty m Rome
Fulda usa us Broakhyn, NY
Leiden the Netherlands N Amsterdam
Gatfen inew Parusnoye) Germany DE Muniichy
Stenstorp Sweden sE Stockholm
Groningen the Netherlands ML Leiden
Fhaftendort West Germary (now Germany)  DE Berin
Wigton United Kingdom B London
Adelaide Urited Kingdom =] Ippaich
Widnes Scotland G& Edinburgh

Figure 8-30. Further expanding the rows

1.

The results are shown in Figure 8-31.
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Figure 8-31. Display showing reason (motivation) for Nobel Prize
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12. Decisions can be made about how to group the data. For example, to group the
data by category, click the heading of the category column to select the desired
category, then right-click and select Group By to see the Group By... dialog, as
shown in Figure 8-32.

Group By...

Specify the columns to group by.

Group by +

Value prizes.category =] =
New column name Operation Column +
ot ] -

(o] o

Figure 8-32. Group By... dialog with single field

13.  Clicking OK will show a count of the prizes by category, as in Figure 8-33.
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4  medicine 223 All Properties

5 lierature 111 4 APPLIED STEPS

6 exonomics 80 S

z il § Converted to Table
Expand Value

Expand Valuel

Expand Value prizes

Expand Value prizes]

Expand Value prizes.affiliations
* Grouped Rows

Figure 8-33. Count of Nobel Prizes by category

14. Itis possible to group by two fields, such as category and year, by clicking the plus
sign in the Group By... dialog box to select a second field, as shown in Figure 8-34.
The Group By... dialog box can be accessed again by clicking the gear icon after
Group Rows at the bottom of the Applied Steps list in the Query Setting pane on
the right side of the screen.
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Group By...
Specify the columns to group by.
Group by *

Value.prizes.category

MNew column name Operation Column +

[Count | [ count Rows - .

Figure 8-34. Group By dialog with two fields

15.  The results are shown in Figure 8-35.

m Home  Transtorm Add Column  View ~ €

[ﬂ D I Properties i ﬁ!ﬁ T W o Remove Duplieates Bl 7 Data Type: Decimal Number = [ Merge Queries
2 [} Advanced Editor HH HH P Remove Evors + E Elh £7 Use First Row As Headers = 1 Append Queries
cms:;& M‘mﬁ_ Choose R:-m' KND. NW': Split = Group 1., Replace Values [ Combine Binacdes
Lead Preview: Columns Columns*  Rows~ Rows Column~ By 2 Rep
Close Query Manage Columns Reduce Rows Sort Transform Combine
» v Ok = Table.Group{=Expand Value.prizes.affiliations”, {"Valueprizes.category”, "Value.prizes.year”), {{"Count”, each - QUEI’}I‘ SETTFI"IQS "
g M. Value.prites.category | | Value.peizes.year | =)
& | 1 physics 1901 4 PROPERTIES
2 poyscs 1502 e @ me
3 physics 1503 ] Quent?
4 chemisiry 1911 [ ] Al Properties
5 physics 1904 - 4 APPLIED STEPS
6 physics L d - Source i#*
L L e = Converted to Table
8 pwsics 1907 = = Expand Value
9 iphwks 50 - Expand Valuel #*
10 | physics 1909 G Expand Value prizes
11 physics 1510 ] Expand Value prizes1 &
12 physics 1911 e Expand Value prizesaffiliations
13 physics 1912 ] X Grouped Rows #
14 physics 1013 e
15 physics 1914 G
16 physics 1915 s
17 physics 1917 e
18 physics 1918 e
19 physics 1919 [
20 physics 1920 i
21 physics 1911 [ ]
2 physics 1812 I
23 physics 1923 B %

Figure 8-35. Count of Nobel Prizes by category and year

16. To add a third field to show the name of the prize winner, select + again in the
Group By... dialog and add the surname of the winner, as shown in Figure 8-36.
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*
Group By...
Specify the columns to group by.
Group by +*
| Value prizes.category | =
Value.prizes.year w| =
Valuesumarne -] -
New column name Operation Column +
(oo 3 :
Figure 8-36. Group By... dialog with three fields
17. The results are shown in Figure 8-37.
Home Transtarm Add Column View ~ €
1Y 2 Properties ! s [-f Remove Duplicates o Data Type: Decimal Humber = = Merge Queries
ﬁ ! |—§, T Properti s § H!E - - ] upli H i =2 e Famerg
J =4 [} advanced Editor HOHE e pemove Emors + EL L £7 Use First Row As Headers = 1 Append Queries
Close &  Refresh Choose  Remove Keep Remove Split  Group
Load™  Preview™ Columns Columns™ Rows™ Rows™ Column= By .2 Replace Values &+ Combine Einaries
Close Query Manage Columns Reduce Rows Sort Transform Combine
Table.Group(="Expand Value prizes affiliations™, ["Value.prizes.cat | “Value prizes.year”, "Value.sumame], 4
E Coll ] o o alions, Cystep £90ny" s i * Il Query Settings x
¢ | M. Valueprizes.category || Valueprizes.year |+ Valuesumame = Goumt |- |
H - 4 PROPERTIES
g 1 physics 1901 REntgen 1 -,
2 physics 1902 Lorentz 1 N:m
3 physics 1902 Zeeman 1 Quert
4 physics 1903 Becquerel 1 All Properties
5 physics 1903 Curie .l 4 APPLIED STEPS
6 physics 1903 Curle, née Sklodowska 1 RS »
7 chemistry 811 Curle, née Skiodowska 1 Corwerted to Table
8 physics 1904 {Jahn William Strue) 1 Bepied Vakie
9 physics 1905 won Lenard 1 Expand Valuel 5
10 physics 1906 Thamson 1 Expand Value prizes
11 physics 1907 Micheisan 1 Expand Value.prizes1 #*
12 physics 1908 Lippemann 1 Expand Value prizes.affiliations
13 physics 1909 Marconi 1 * Grouped Rows #
14 physics 1909 Braun 1
15 physics 1910 wan der Waals 1
16 physics 1911 Wien 1
17 physics 1912 Dalén 1
18 physics 1913 Kamerlingh Onnes 1
19 physics 1914 von Laue 1
20 physics 1915 Brazg 2
21 physics 1917 Barkia 1
22 physics 1918 Planc |
| 23 pnses 1919 st E %

Figure 8-37. Display of Nobel Prizes by category and year, with surname of recipient

Summary

This chapter has demonstrated how to use Power Query to import tables from web sites, multiple CSV files
from a folder, and JSON data. The examples have shown how to use Power Query to extract, transform, and

load data. More examples of using Power Query will be provided in later chapters.
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Power Map is a powerful visualization tool that allows the creation of 2D and 3D visualizations by plotting
Excel-based geospatial data on a map, using Bing Map technology. This chapter demonstrates how to import
data using Power Query and then how to plot it using Power Map.

Installing Power Map

Power Map is accessed through an icon on the Excel Insert tab. If that icon is not displayed, it may mean

that you do not have the current version of Power Map installed. If that is the case, do a search on “download
Power Map” and download the latest version from Microsoft. Then, to enable Power Map, follow these steps:

1.

e N

Click the File tab to see the Backstage View.
Click Options at the bottom of the left pane.
Select Add-Ins on the left pane.

At the bottom of the window, pull down the arrow after Manage, select Com
Add-Ins, and click Go.

Check Microsoft Office PowerPivot for Excel 2013, Microsoft Power Map for Excel
and Power View, and click OK.

Plotting a Map

The steps to plotting a map include the following:

1.

Open a data source, which may be a spreadsheet or a data model that includes
geographic descriptors, such as city and state or geographic coordinates.

Select the Insert tab and click Map and Load Power Map.

In the Fields list pane on the right side of the screen, select geographic fields to
map to, such as city and state or geographic coordinates, and then select a data
metric, such as population. Power Map calls Bing Map services to locate the
geographic locations on a map, and then the metric value is plotted.

By default, a column chart is displayed. This can be changed to a bubble chart or
heat map by clicking the appropriate icon.
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A Power Map video tour is an animation that tells a story about data by linking individual maps. A video
can be created to tell a story based on the data. A video is a collection of tours, and a tour is a collection
of scenes.

Key Power Map Ribbon Options

This section highlights some of the key options on the Power Map ribbon, which is shown in Figure 9-1.
me e

Play

@ E Tt Tour  Layer
labels| Mep Locatior ayer  Data Chart  Bew Editor  Pane

Figure 9-1. Power Map ribbon

e  Tour Section
e Play Tour. Plays a tour already created
e Add Scene. Adds a scene to a tour
e (Create Video. Creates a video from tours
e  Map Section
e Themes. Changes the map style
e  Map Labels. Adds country or city names
e Flat Map. Switches between 2D and 3D views
e Layer Section
e Add Layer. Adds a new layer
e Refresh Data. Refreshes data from the source
e Shapes. Selects the shape of the bar chart
e Insert Section
e 2D Chart. Adds a 2D chart
e Text Box. Adds a text box on the map
e Legend. Adds alegend to the map
e Time Section
e Time Line. Shows or hides the time line in a time animation
e Date & Time. Shows or adds the date and time in a time animation
e  View Section
e Tour Editor. Displays or hides the Tour Editor pane (left side of screen)

e Layer Pane. Displays or hides the Layer Pane (right side of screen)
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Troubleshooting

Power Map is very particular about data types. If numeric data that you want to plot is not treated as numeric
data, as evidenced by only showing a count aggregation, or if time data is not recognized, follow these steps:

1. Check for any extraneous string data in the column and delete the row
containing string data.

2. Make sure that a numeric data column is formatted as a number and that a date
column is formatted as date.

3. After changing the format, click Refresh Data on the Power Map ribbon.

EXERCISE 9-1. MAPPING CALIFORNIA CRIME STATISTICS EXAMPLE

This example shows how to use Power Query to import California crime statistics by city and how to use
Power Map to plot the data.

1. Go to Power Query and do a Data Catalog search on “California Cities by Population
and Crime Rate.” Hover your mouse over “Cities—California locations by crime rate”
and select Edit to load into the Query Editor. The screen shown in Figure 9-2 will appear.

File Home  Transferm Add Column  View vl
& = ODataFeed("hitpsy//publicdata.c net/WebyT. 1717H4e88ac 7a96/V1/Data") * || Query Settings %
m- City = County ~ Population |~ Violentcrimes |~ | Viclent crime rate per LO00 pevsons. |~ | Property crimes | = | Property crime rate | g g
1 Adelania San Bemarding 32520 188 612 924 A PROTERTIES
2 Agours will Los Angeies 20667 12 058 236 Y Name .
3 Alameda Alameda 5467 180 212 1892 oty - C Aol fockmes by cna rile
4 Amany Rismeda 15950 35 185 537 All Properties
5 Alhsmbra Los Angeies 84459 148 176 1519 4 APPLIED STEPS
6 AlisoViejo Orange 28559 43 088 415 Coance
7 Afturas Modoc 2802 36 1285 62
8  American Canyon Naga 15873 &4 322 616
9 Anaheim Orange 44526 1279 371 10070
10 Anderson Shasta 10056 a7 8.65 606
11 Antioch Contrs Cosa 105009 1068 10.17 4757
12 Apple Valley San Bemnanding 7os2s 21 12 1874
13 Arcadia Los Angeles 57285 57 0.59 1388
14 Arcats Humboldt 17408 54 31 754
15 Arroyo Grande San Luis Oblspo 17568 & 242 Ll
16 Artesia Los Angeles 16793 &0 357 262
17 Andin Kem 18761 165 835 671
18 Atascadero San Luis Obispo 28825 192 688 658
19 Atherton San Mateo 7050 [ 0.55 124
20 Arwater Mereed 28851 180 623 1400
21 Aubum Placer 13787 44 319 249
22 Avalon Los Angeies 3795 13 343 54
23 Avensl Kings 15704 53 337 132
24 Awusa Los Angeies 47111 220 457 1204
25 Bakersfieid Kemn 355686 1629 542 17754 v

Figure 9-2. Crime Statistics in Query Editor
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2. In Query Editor, click the Add Column tab. On the left end of the tab, click Add
Custom Column. Create a new column for state. Set the contents ="CA", as shown
in Figure 9-3.

dd Custom Column

New column name

State
Custom column formula: Available columns:
="CA"] Ci
| Y A
County
Population

Violent crimes

Violent crime rate per 1,000 p...
Property crimes

Property crime rate per 1,000... v

<< Insert

Learn about Power Query formulas

v/ No syntax errors have been detected. Cance

Figure 9-3. Adding a State column

3. Check that the data type of all the numeric columns is a decimal number by
right-clicking the column heading, selecting Change Type, and selecting Decimal
Number. Also, check that there are no non-numeric values in numeric columns.
When the data is the way you want it, click Close & Load on the ribbon, to load to a
spreadsheet. The spreadsheet should appear as shown in Figure 9-4.
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ME S -3 » ® Bocki - Excel 1E TOOLS T @
BT oM hRT  PAGELAYOUT  FORMULAS  DATA  REVEW  VIEW  POWERQUER  POWERPNOT  QUERY | DESGN
Table Name: [i=¥| Susmmasize with PavotTable % === _‘-)_, [E] Praperties ! Header Row First Calumn i Filter Button 555
Cities__ Calfoera B+ Remove Duplicates e [t &5 15 Open in Browse Total Row Last Column =
: Insert  Export Refresh =
T Resize Table vert to Range Slicer - - €2 Unlink «| Banded Rows EBanded Columpg
Taperties Toalks Externad Table Data Table Style Options Table Stylet
a1 - S | ey
|1 Workbook Queries ¥
2 |Adelanto San Bernardino 32520 195 6.12 24 1 ity
3 |Agoura Hills Los Angeles 20667 12 0.58 36 i —— %
4 |alameda alameda TS46T 160 212 1892 e Cal#amua ecatonsoy. L3
5 Albany Alameda 18960 ) 1485 537 100 priven sows bowdec:
& |Alhambra Los Angeles 84459 148 17 19519
T |aliso Viejo Orange 48959 43 0.88 a1s
& |Alturas Modoc 802 36 1285 62
§ |American Canyon Napa 15873 6 an 616
10 |Anaheim Orange 344526 12m an 10070
11 Anderson shasta 10056 87 2.65 606
12 |Antioch Contra Costa 105009 1068 1017 4757
13 Apple Valley San Bernardino 0823 pril 3.12 1874
14 | Arcadia Los Angeles 57255 57 099 1388
15 |Arcata Humboldt 17408 54 3.1 754
16 |Amoyo Grande  San Luis Obispo 17568 60 3.42 358
17 Artesia Los Angeles 16753 60 3.57 262
18 |Arvin Kern 15761 165 835 671
15 | Atascadero San Luis Obispo 28825 192 6.66 658
20 |Atherton San Mateo 7060 6 0.5 124
21 | Atwater Merced 28851 180 6.23 1400
22 |Auburm Placer 13787 a 319 249
122 lAuslan. Lnw Ammabor - 708 13 3 A3 £aA s

Figure 9-4. Crime data loaded into spreadsheet

Again, check for non-numeric values in number fields that could keep Power Map
from interpreting the contents correctly. Because not all the rows are displayed in
the Query Editor, for larger datasets, this has to be checked after loading the data
into Excel. As shown in Figure 9-5, the last row of data may contain ellipses. If this is
the case, delete that last row by right-clicking the row and selecting Delete Table Row.

oA ¢ *- @ xM- = Book! - Excel TABLE TOOLS ? m
BEER rove  NSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  POWERQUERY  POWERPNOT  QUERY  DEsioN

Table Name: [ Surmmarize with PrvotTable =) [T [ 5y [E] Properties  Header Row First Colurnn /] Filter Button
Cities__Calforni Bl Remove Duplicates dvi P L& mopen Total Row Last Column =
Insert  Export Refresh =
4 Resize Table | T Convert to Range Shear | - - €3 Unlink ¥l Banded Rows || Banded Columns
Froperties Toels External Tabile Data Tabie Style Opticns Table Styies
A1 - | ey
“City = | 'County = | ‘Population | = | Viclent crimes |« | “Violent crime rate per 1,000 persons |« | ‘Property crimes | = | ‘Property crime rate per 1,000 persons [« | Key = | “State |~ | 1 [
%0 Corcoran Kings 5119 B9 354 323 13.06 89 CA
%1 Corning Tehama 7751 51 6.58 281 36,25 50 CA
%2 Corona Riverside 157342 210 133 4143 26.33 91 CA
§3 Coronado San Diego 19345 20 1.03 504 26.05 92 CA
94 Costa Mesa Orange 112635 254 226 4079 36.21 93 Ca
55 Cotati Sonoma 7398 54 7.2 8 11.4% 94 Ca
%5 Covina Los Angeles 43588 151 an 1651 33.98 95 Ca
57 |Crescent City Del Norte 7 51 6.6 215 27.84 96 CA
58 Cudahy Los Angeles. 24201 151 6.24 7 14.34 97 CA
59 Culver City Los Angeles 39528 179 433 1760 44.53 98 CA
100 Cupertino Santa Clara 59765 58 0.97 797 13.33 95 CA
101 Cypress Orange 43976 56 114 plk:} 20.79 100 CA
02 4
103
04
105
106

Figure 9-5. Ellipsis in the last row that has to be deleted
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Check the formatting of each column by highlighting the column, by clicking the
letter at the top of the column. Right-click the selected column and select Format
Cells from the Context menu. For the population, violent crimes, and property
crimes columns, set the format to Number, with 0 places to the right of the point, as
shown in Figure 9-6. For the violent crimes and property crimes per 1,000 persons,
set the format to Number, with 2 places to the right of the point.

B H S - [@xm- = T
m MOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  WIEW  POWERQUERY  POWERPNOT  QUERY  DESIGN Nei
Table Hame: [EF] summarize with PivetTable = : ,~, [ Properties 1 Hesder Row First Column  Filter Button

Cities__Calfomi [l e — > &g Total Row Last Cobumn

£ Resize Table ';::: 2 +| Banded Rows | Banded Calumns

Properties Tosls 1 abile Data Table Style Optio
A B < *] = - H I i) L3

18 Dcounty  [KlPopulation K iolent o Number | Alignment | Font | Border | Fin | Protection 171,000 persons K key K
2 |adelanto San Bernarding 32520 Lategore 2841 1
3 [agouramils  LosAngeles 20667 T I 1142

4 |alameda Alameda Curmency s iomanus 507 3
5 |Albany Alameda ;;‘:w"w Decimal places: | 0 4 832 4
& [Alhambra Los Angeles | Tme [T se 1000 Separatos () 2.7 5
7 |Aliso Viejo Orange —— Hegative numbers: BAT 6
& |Alturas Meodoe | Sctentanic 213 7
9 [American Canyon Napa ';;’:ml 1 3100 g
10 |Anaheim Qrange Custam 9.3 9
11 [Anderson Shasta 50.26 10
12 [Antiech Contra Costa 105005 45.30 1
13 [Apple Valley San Bernarding T0823 26.46 12
14 |arcadia Los Angeles 57295 | 223 13
15 |Arcata Humboldt 17408 i 4331 14
16|Arroyo Grande  San Luis OBispa | 17568 Nusber i uted for general diplay of numbers. Currency and Atesunting offer specialized 2038 15
17 |Artesia losAngeles | 16733 T T 1560 16
18 [Arvin Kem 15761 33.56 17
18 [Atascadero San Luis Obispo 28835 2283 18
20 |atherton San Matea 7060 T il 17.56 19
21 [Atwater Merced 28891 - _ _ AEAE 20
22|Auburm Placer . um a4 319 249 wos 2
23| avalon LosAngeles | 3795 13 3.43 64 1686 22

Figure 9-6. Formatting column as number

5.
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Click the Insert tab and select Launch Power Map under Map. If you have previously
created a map, you may be prompted to create a New Tour. Accept the default of
City, County, and State as the geographic fields, as shown in Figure 9-7. Click Next.
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me o escrimestatomay28.xsx - Microsoft Power Map for Excel 72 m .0
Send 3 Smile

20 Tet Llegend | T
Chart  Box

=y em e
= Layer1 -
CHOOSE GEOGRAPHY
4 Cities_ California Jocations by_crime rate
ey
(] Courry
[ key
] Poputation
[ Property crime rate per 1,000 persons
] Prapenty crimes
] state
[] Vichent crime rate per 1,000 persons
(] Victent crimes

Figure 9-7. Setting the geogrpahic fields

6. Click Map Labels on the ribbon to display city names. In the Layer pane, right-click
Property Crimes per 1,000 persons and then click Add to Height, as shown in
Figure 9-8. Note that the Bing Mapping service is showing a certainty of 94% for
the geographic mapping in the upper right corner. If you want to go back and edit
the geographic fields, click the icon above the 94%.

catrimestatsmay2B.dsx - Microsaft Power Map for Excel 72 ®_r

Send a S

.E‘i mEE

D Tet Llegend 7 ste
Chart  Bex e .

HEIGHT

Figure 9-8. Setting field for height of plot
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Click the legend box and resize it to be smaller, then drag it to the upper left part of
the map. Click the large + on the lower right side of the map several times to zoom
in. The results are shown in Figure 9-9. Note that it is possible to point the mouse
at any graphic, to see the details about that city crime rate. It is also possible to

double-click any location, to zoom in.

Tour Layer
Editor Pane

aper 1

h o AL RN

L
YDAMO
Layy

T \’ 8 Il Froperty crime rate per 1,000 persens (Sum) i
"'3_'_ . .
it e R = W

T
e .
ramamie . INEVADA L4} {13

Cong
San Francisc
s“‘ﬂ I
CAY/§ORNIA e d L
LI geles AR\ZONA
P
L e e ° ’\
San ciy: Coschells
State: CA
Property crime rate per... 3680

> bing . \ = /

w
{11}
o

GEOGRAPHY
Map by City (City)

4 Cities__California_locations_by_crime

HEIGHT

CATEGORY
Check or drag fields from above

TIME

Figure 9-9. Map with legend and detailed crime statistics

Plotting Multiple Statistics

It is possible to plot multiple metrics—both property crime and violent crime statistics. To do this, let’s

continue with the example from the preceding section.

EXERCISE 9-2. MAPPING CALIFORNIA CRIME STATISTICS, PART 2

You can plot the property crime and violent crime statistics by following these steps:

1. Inthe Layer pane, right-click Property crime rate per 1,000 persons and select Add

to Height, as shown in Figure 9-10.
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m s ¢ cacrimestatymay28adax - Microsoft Power Map for Eecel T B .0 X
Send a Smile &
SEE K .
Layer 1 -z
GEOGRAPHY
Map by City {City) foi
Ly &
[ County
[ ey
[ Poputatian.
[ Property criene rate per 1,000 persans
[ Property erimes:
[ state
[ - 5]
Add to Height &
n Set as Category i
Set as Time
HEIGHT

.Pmnenrm' rate per 1,000 persons (Sum) "

CATEGORY
| Check o drag Felds from above |
TME o}

Figure 9-10. Adding violent crimes metric

2. Note that the default view is stacked column. This can be changed to clustered
column by clicking the icon to the right of stacked column, as shown in Figure 9-11.
The property crime rate is shown in blue, and the violent crime rate in orange.

me & cacrimestatsmay2Edsx - Microsoft Power Map for Excel 7 ®m_0
- HOME Send 3 Smile
> & O a. B O
Add Capture
Tour
SRR R
i Layer1 .
I Property crime rate per 1,000 persans (Sum) 1 ]
[ Viclent crime rate per 1,000 persons (Sum) . | . ’ ? . ST E
i \ - Map by City iCity) ]
iy [
[ County
[ key
[ Poputatien
(] Property crime rate per 1,000 persons
[] state

(o] Vistent crime rate per 1,000 persans

| Violert crme rate per 1,000 persons [Sum) -
CATEGORY

| <Heights> |
TIME [

Figure 9-11. Display of both property crime and violent crime metric
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3. Click Add Scene on the left end of the ribbon.

4. Click the Text Box icon on the ribbon and add the title “California Cities
Crime Rates,” as shown in Figure 9-12.

Add Text Box CONTENT PREVIEW:

Segoe Ul = '_?'llll'.-‘

S California Cities Crime Rates

Caldforray Citoes Crime Fates

DESCRIPTION

Figure 9-12. Adding a title to the map

5. Change the view to the bubble view, which is like a pie chart. The text box can be
resized and dragged to the appropriate location on the map, as shown in Figure 9-13.

mes & cacrimestatsmay28.dsx - Microsoft Power Map for Exce T B
FILE HOME Send a Smill
- &aREa & Em =
r Do DA & ¥ 3 l = o EE
- Creat " r Flat  Fi i Ref I 0T Ts
ol e el | SL e | e v
Tour Map Layer nsert Time View
Tour 1 x s B &
. . e OREGON VoarO Seea
California Cities
1= cri Rat O, Layer1
rime kates i
o e Map by City (City)
o
Utan Cong .
k== San Franci: Ky
A Population
.L.a_:\reqn of | Property crime eate per 1,000 persons.
A Praoperty crimes
State
L | Viclent crime rate per 1,000 perscns
les Arizowa |\ |

o . '@“ 2 e o
e e O Oy -

Property crime rate per 1,000 persans (Sum) =
Layer 1 Ciomanta " [ e Violent crime rate per 1000 persons (Sum) =
(™ Property erime rate per 1,000 persens (Sum) CATEGORY
(™ Wiclent crime rate per 1,000 persons [Sum] @ @ <Haights>

R B TIME

L LEL

Figure 9-13. Bubble view of data
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6. The size of the bubbles can be adjusted by clicking the gear icon at the top right of
the Layer pane, selecting Layer Options, and adjusting the size slider, as shown in

Figure 9-14.
? - m
Send a Smile &
Editor Pane
e Time View
Tour 1 * £ D el b = &
Callfornla Cltles g E : 2 NN O LAYER OPTIONS | SCENE OPTIONS
1 L ¥ i " o i
Crime Rates g e S )
\1.". 5 ® A 2 AT e

. .. ¥ .
o L.

Pl A FORMATTING

e

- — e L o, NEVADA Wtam Cong  opacity 1W00%
2 iz _‘. A RAATY San Franci [ "] Size 8%
.- *’- e v . . Thickness -4 S6%

A I L Vegas

ek Cgg \§ORNIA
2 A ‘ 'S . :
LA geles AR\ZOMA
P
ST A

Lock curnent scale

Color
Property crime rate per 1,000 persons (50 | [l-

© » A) DATA
San Dieg .nexicai\ s v B
. A</ 't?} v
Laper 1 [a— I'\X) Tl

(™ Property crime rate per 1,000 perscas (Sum)

B VRt crievk v ) Y
Viclent crime rate per 1,000 persons (Sum) @1 (=)
T Sl o 2ok s

Figure 9-14. Adusting bubble size

7. Click the Add Scene on the left end of the ribbon.

8. Another view is the heat map view shown in Figure 9-15. Note that San Francisco
and Los Angeles, the two largest cities in California, have the most crime.
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mes ¢ f Map for Excel ? B _0O>

-m Send a Smile &
>+ O al gﬁg @ % H| O &

Add
Location | Layer

Add  Create Caplure
'::n Seene \ideo Screen
Tour

Tour 1 x

. = E o a
Layer 1 -

GEOGRAPHY
Map by Gty (City) %
4 Cities__California_bocations_by_crime_rate (=]

[ ciy

L] County

[ ey

[ Poputation

] Property crime rate per 1,000 persons

[ praperty crimes

7 Comia =1

mom o e
VALUE

Property crime rate per 1,000 persans (Sum) .]

California Cities
Crime Rates

Layer 1

Propesty crene rate per 1.000 persens (Sum) TIME
I . | Check or drag feids from above. ]

Figure 9-15. Heat map view of data

Adding a 2D Chart

A two dimensional chart for Property crime rate per 1,000 persons can be added by clicking 2D Chart on the
ribbon. The results are shown in Figure 9-16.

o ¢ cacrimestatimayZidex - Microsoft Power Map for Excel T B 0O
Send a Smile &
»
California Cities
i -
Crime Rates
%
# Cities__California_locations_by_crime_rate [
| Property crime rate per 1,000 pers...
Top 100 Locations by Property crime rate per 1,000 persans (Sum) :._.;W' "
| Propesty crime rate per 1,000 perscns
|| Propesty crimes.
™ e =

gg; . mom o e
83 VALUE
- ° | Property erime rate per 1,000 persons [Sum) "

TIME
@ [ Check or drag feics from above |
=

Layes 1

Property crie rate par 1,000 persons (Sum)
I @ .
&1 15REE T

Figure 9-16. 2D chart
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EXERCISE 9-3. PLOTTING EUROPEAN UNEMPLOYMENT
RATES EXAMPLE

This example will show how to load data about European unemployment rates into Power Query and
how to plot it using Power Map. It will also show how to unpivot data in order to add a time animation.

Follow these steps:
1. Click the Power Query tab and select Data Catalog Search.

2. Type “European Unemployment” into the search box. Hover the mouse over each of
the results to get a preview of the data, as shown in Figure 9-17.

@ = B xm-

LOAD = EDIT

Sheetl +)

Figure 9-17. Preview of European unemployment data

3. Select Edit, at the bottom of the preview screen, to load the data into the Query
Editor, as shown in Figure 9-18.
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Figure 9-18. Unemployment data in Query Editor
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Check the shape of the data to see if there any extraneous columns. In this case,
the columns include the country names and the unemployment rate by year and a
key column that uses sequential numbering. Also, check the rows. Notice that there
are rows for US and Japanese unemployment, as well as European.

Also, check the data type for each column to see if it is the correct type. To check
the data type, select the column by clicking the heading and note the data type
shown in the upper right section of the ribbon. To change the data type, select a
column, click the arrow after Data Type on the ribbon, and select the correct data
type. Notice that the data type for 2005 and 2006 is text and that for the other
years is Decimal Number. Use this approach to change the type of all numeric
columns to Decimal Number.

Check the column headings. Notice that the heading for the column with the
country names is Unemployment, which is not descriptive. To change the column
name, right-click the column heading and select Rename. Rename it to country, as
shown in Figure 9-19. Notice that the column rename is listed under Applied Steps
in the Query Settings pane on the right side of the screen.
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Figure 9-19. Query Editor after renaming country column

7. When the data is shaped the way you want it, select Close & Load at the leftmost
side of the Query Editor ribbon to load the data into a spreadsheet. Note that
data can also be loaded into a Data Model, but for this example, a spreadsheet will
be used.

8. This would be a good time to save the spreadsheet and name it “European
Unemployment.”

9. To start the mapping, select the Insert tab and Map and then Launch Power Map.

10. The screen shown in Figure 9-20 will appear. Note that in the Layer pane, on the
right side of the screen, country is selected as the geographic field. Click Next.
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Tour 1 *x | = = 0 *®

CHOOSE GEOGRAPHY
4w rt__Economy_of the_Eurcpean |

GEOGRAPHY AND MAP LEVEL

Next

Figure 9-20. Country selected as geographic field

11. Note that dots appear in each country that has data. Click Map Labels on the ribbon
to display country names and select the numeric field that will be plotted. In this
case, the 2012 unemployment rate will be checked, so that it can be plotted, as
shown in Figure 9-21. Note that when the field is checked, it is added to the Height
box. The default format is stacked column, and the default aggregation of the
numeric values is sum. Pointing the mouse at a column on the map will display the
unemployment rate for that country in 2012.
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Figure 9-21. 2012 unemployment shown as a bar chart

12. Change the aggregation to none by clicking the arrow at the right side of the Height
box and selecting No Aggregation. Resize the legend box by clicking it and using
the handles, and drag it to reposition it on the left side of the map, as shown in
Figure 9-22.

Eurcpean Unemploymentudsx - Microsoét Power Map for Excel E - : I

SendaSm

[ country
[ ey

BHuoe oo
HEIGHT
2012-03 (No Aggregation)

CATEGORY
| Check or drag fiekds from above
TIMF

Figure 9-22. Map after moving legend box and changing aggregation to none
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13.  Experiment with the different visualization formats by clicking the icons above the
word Height in the Layer pane, to view the clustered column, bubble, heat map, and
region. Note that because only one set of data is being shown, the clustered column
and stacked column format are the same. A bubble view is shown in Figure 9-23.

il E N
4 20 T Towr L
Chart Edtor Pane

-
-
2
H
2
8

GEOGRAPHY
Map by country {Countryf

-:-' o - . § Region)
Sese® e

SIZE

CATEGORY

TIME

eck o drag fields from above

Figure 9-23. Bubble view

14. To zoom in on a map, click the large + sign at the bottom right of the map or
double-click an area of the map to zoom in.

15. To change the opacity, size, or thickness of the bubble, click the gear icon on the
right, at the top of the Layer pane. Figure 9-24 shows a heat map view with the
color scale set to 180%, the radius of the heat map to 191%, and opacity at 99%.
The legend box for Layer 1 shows the color key based on the unemployment rate.
Note that you can also decide whether to show zeroes, negatives, and nulls, by
checking or unchecking the box.
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Figure 9-24. Heat map view

Showing Two or More Values

Two or more values can be displayed, such as showing unemployment rates in two different years. Using the
example from the preceding section, Figure 9-25 shows the employment rates for 2011 (orange) and 2012 (blue)
as a bubble. Pointing the mouse at the color on the bubble will show the unemployment rate for that year.

me o Europesn Unemployment xsx - Microssft Power Map for Excel T E O

-NM Send a Smill
=J= S EECE

z & o
Layer1 -

GEOGRAPHY
Map by country [Country/
Region]

|| 2008-03
[ zo09-03
[ 20t0-03
o] 20m1-03
v 20203
[ country
ey

e o
SIZE

2012-03 (Sum) bl

201103 (Sum) -

CATEGORY
| ekieights

Figure 9-25. Bubble view
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Figure 9-26 shows the unemployment rates for 2010 (orange) and 2011 (blue) as stacked bar columns.

Pointing the mouse at the color on the stacked bar will show the unemployment rate for that year.

Book - Microsoft Power Map for Excel

Ted Legend wne. [
Box Line Time

Figure 9-26. Stacked bar view

The same data shown with clustered columns, where the columns are side-by-side, is shown in

Figure 9-27.
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Figure 9-27. Clustered column view
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A two-dimensional chart showing the progression over time can be plotted by checking a series of years and
then clicking 2D Chart on the ribbon. The result is shown in Figure 9-28. Hovering the mouse over the 2D
chart will bring up a box with a down arrow after the title, which allows changing the chart type.
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Figure 9-28. 2D chart

EXERCISE 9-4. BUILDING A TIME ANIMATION EXERCISE

It is possible to animate a presentation to show the map values at different times. To do this, it is
necessary to unpivot the data to indicate that a value is shown for each country for each year. To start
from scratch, go back to steps 1-3 at the beginning of “Exercise 9-3. Plotting European Unemployment
Rates Example” to load the data into the Query Editor, or click Recent Sources on the PowerPivot tab

and select the data there.

1. Inthe Query Editor, click the first year column heading to select the column. Then
Ctrl-click the other year column headings to select all year columns, or after
selecting the first year column, Shift-click the last year column to select all year
columns. Right-click one of the selected column headings and select Unpivot
Columns, as shown in Figure 9-29.
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Figure 9-29. Context menu showing the Unpivot Columns option
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2. The results are shown in Figure 9-30. One row has been created for each country

and year.
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Figure 9-30. Unpivoted data
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3. Note that the column containing the year is labeled Attribute, which is not
descriptive. Right-click the column heading and select Rename to change the
name to year. Make sure that only the Attribute column is selected. Then change
the data type to date, by selecting the column and clicking the down arrow after
Data Type on the top-right side of the ribbon and selecting date. Change the name
of the unemployment column to country, change the name of the value column
to unemployment, and change the type of the column to decimal number. After
changing the type of the unemployment column to decimal number, all data will
be right-justified. The data should appear as shown in Figure 9-31. Note that the
Applied Steps are shown in the Query Settings pane on the right side of the screen.
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Figure 9-31. Spreadsheet after renaming columns

4. Select Close & Load to save to a spreadsheet.

5. At this point, it is important to check the columns for any extraneous data types. For
example, if a date column has non-date values, it will not map properly. The best way
to check is to sort the columns from lowest to highest and highest to lowest, by pulling
down the arrow at the top of each numeric and date column. This process may reveal
a row containing only dots, as shown in Figure 9-32. If this is the case, delete this row
by highlighting the row, right-clicking, and selecting delete and table rows.
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Figure 9-32. Extraneous row containing ellipses at top

6. Check the formatting on the year column by selecting the column and right-clicking,
making sure that a date format is selected, as shown in Figure 9-33.
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Figure 9-33. Applying date format to year column
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7. Also, check the format for the unemployment column, making sure that it has
a number format with two places to the right of the decimal point, as shown in
Figure 9-34.
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Figure 9-34. Applying number format to unemployment column

8. Then select the Insert tab and click Map and Launch Power Map.

9. Click the Refresh Data icon on the ribbon. This is important for applying the
formatting changes.

10.  Confirm that country is the geographic field by clicking Next, as shown in Figure 9-35.
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Figure 9-35. Defining geographic field
11.  Click Map Labels on the ribbon, then click the unemployment field to select the
metric to be plotted and drag the legend box to the left, as shown in Figure 9-36.
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Figure 9-36. Selecting unemployment metric
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12. Change the aggregation of the unemployment field to no aggregation by clicking
the arrow after unemployment in the Height window and selecting No Aggregation,

as shown in Figure 9-37.
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Figure 9-37. Changing unemployment aggregation to no aggregation

13. Right-click year and select Set as Time, as shown in Figure 9-38.

Remove: ;
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me o eurspeanunemployunpotmay28ads - Microsoft Power Map for Excel E2 .. |

Figure 9-38. Setting the year as time field

Notice that a time control appears at the bottom of the map window, and the time appears in a box in
the upper left, as shown in Figure 9-39. A time animation can be played by clicking the Play button on
the time control at the bottom of the screen.
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Figure 9-39. Map set up for time animation
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The speed of play can be adjusted by clicking the gear icon on the upper right and clicking Scene
Options to change the scene duration time and effects, as shown in Figure 9-40. The Speed slider at the
bottom of the pane can be adjusted to slow down or speed up the transitions.
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Figure 9-40. Setting scene duration

Summary

This chapter has demonstrated how to load data into Power Query, how to shape the data in the Query
Editor, and then how to load it in Power Map to create a visual story about the data. Some of the capabilities
of Power Map were demonstrated, such as creating 2D and 3D visualizations, as well as creating animations
to show variations over time.
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Statistical Calculations

Excel provides a variety of built-in tools for performing statistical analysis. This chapter highlights some of
those tools, including basic charting and the Excel Analysis ToolPak. The difference between descriptive and
inferential statistics is discussed, and Excel statistical functions are introduced.

Recommended Analytical Tools in 2013

Excel 2013 tries to anticipate your needs by recommending conditional formatting, charts, tools, totals, and
Pivot Tables. When data is highlighted, or when Ctrl+Q is pressed, with any cell in the data range selected,
a pop-up window with various formatting options is displayed, as shown in Figure 10-1. Moving the cursor
over the conditional formatting options will show a preview of that conditional formatting on the data.
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Figure 10-1. Recommended format and analytics options
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Clicking Totals in the pop-up window will cause the Totals menu to be displayed, which is shown in
Figure 10-2.
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Figure 10-2. Totals and statistical options

Scrolling right to highlight % Total will produce the results shown in Figure 10-3, in which the percent of
the total is shown to the right of each item.
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Figure 10-3. Percent totals
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Customizing the Status Bar

Notice that the status bar at the bottom of the Excel window shows statistics related to the highlighted data,
such as the average, count, and sum. You can customize the values shown by right-clicking the status bar
and selecting the items you want displayed, as shown in Figure 10-4.
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Figure 10-4. Customize Status Bar menu

If Minimum and Maximum, for example, are selected on the Customize Status Bar menu, those values
will be added to the status bar, as shown in Figure 10-5.
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Figure 10-5. Status bar with Min and Max added

Inferential Statistics

Sampling involves examining a small portion of a large population in order to draw conclusions about
the entire population. This is called inferential statistics. For a sample to be representative of the larger
population, the members of the sample must be selected randomly, meaning that every member of the
population has the same chance of being included as any other member. The objective is to draw reliable
conclusions about the population from the sample. Determining the sample size is critical. The margin of
error for a sample is calculated as one divided by the square root of the sample size. Thus, as the sample size
increases, the margin of error decreases.

Generally, a sample is used because it is not economically feasible to survey an entire population. One
of the promises of big data is that if the data is available, an entire population can be processed for more
accurate results.

Review of Descriptive Statistics

Descriptive statistics summarize data with a few key calculated values. Figure 10-6 shows a normal
distribution or, bell, curve. The frequency with which any value occurs is represented by the height of the
curve. For example, if a coin is tossed ten times over multiple trials, the average number of heads will be five.
This is the result that will occur most frequently and is represented by the highest point of the curve. The
next most common occurrence will be six heads and four tails or six tails and four heads. Rarely would there
be nine heads and one tail.
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Standard Deviations

Figure 10-6. Bell curve

Calculating Descriptive Statistics
The most common calculated statistical values are mean, median, and mode.

The mean, the average or arithmetic mean, is computed by adding all the values
and dividing by the number of values.

The middle value is called the median—the data point at which 50% of the values
fall above it and 50% of the values fall below it.

The most frequent value is called the mode. In a bell curve, the median, mode,
and mean are equal.

Measures of Dispersion

Many distributions don't fit neatly into a bell curve, however, so we need measures of dispersion. The
variance measures how far a set of numbers is spread out. A small variance indicates that the data points
tend to be very close to the mean and, hence, to each other, while a high variance indicates that the data
points are very spread out around the mean and from each other.

One measure of dispersion is the standard deviation, which is calculated by computing the deviation
of each value from the arithmetic mean and squaring them. The arithmetic mean of these squared values
is calculated, and the square root taken to calculate the standard deviation is represented by the Greek
letter sigma.

The 68-95-99 rule is used to remember what percentage of values fall within a range around the mean
of a normal distribution. In other words, 68.27% of the values are within the range of plus or minus one
standard deviation; 95.45% of the values are in a range of plus or minus two standard deviations; and 99.73%
of the values are within a range of plus or minus three standard deviations. This is sometimes called the
Three Sigma Rule of Thumb. Remember that this rule only applies to a normal distribution. Notice the
percentages shown in the illustration in Figure 10-6 that correspond to this rule.

For example, in an analysis of home values, if all home sales fall within a fairly narrow range, such as
$400,000 to $600,000, there would be a relatively small variance and standard deviation. However, if a couple
of high-end homes sell for more than $1,000,000, there would be a larger variance and standard deviation.
That is why the graphical approaches described in the remainder of this chapter are useful for showing
relationships among values.
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Excel Statistical Functions
Excel provides numerous functions to calculate statistical values. Here are a few of the more common ones.

Average(range): Calculates the arithmetic mean of a range of data or a list of
discrete values. It ignores empty cells or cells containing text.

Averagea(range): Same as average, except that it assigns a value of zero to cells
containing text.

Averageif(range, condition): Returns an arithmetic mean based on a
conditional statement enclosed in quotes. It does not include empty cells or cells
containing text in calculations.

Averageifs(range,condition1,condition2): Returns an arithmetic mean
based on multiple conditional statements. It does not include empty cells or cells
containing text in calculations.

Median(range): Calculates the media or middle value.

Mode(range): Calculates the most frequent value, excluding empty cells and cells
containing text not counted.

Charting Data

Excel provides several ways of viewing data graphically. It is important to select the best graphical tool to
accurately portray the data, as described in the list below.

e  Column and bar charts plot a category variable on one axis and a numeric variable
on the other.

e  AnXY scatter chart shows the relationship between two numeric values.

e  Frequency distributions deal with one variable only—it shows how many instances
there are of each value. It groups individual measurements into classes or bins. In
its most common form, the variable’s values are on the horizontal, or x, axis and the
frequency of instances on the vertical, ory, axis

e  Ahistogram is a graphical representation of the distribution of numerical data.

Excel Analysis ToolPak

This section will cover how to use the Excel Analysis ToolPak, which is included with Excel. The Analysis
ToolPak can be used to perform sophisticated statistical calculations that would be very time-consuming to
program in by hand.

Enabling the Excel Analysis ToolPak

Before use, it must be activated.
To enable the Excel Analysis ToolPak, follow these steps:

1. Click the File tab to see the Backstage View.

2. Click Options at the bottom of the left pane.
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3. Select Add-Ins on the left pane.

4. At the bottom of the window, select Excel Add-Ins and click Go, as shown in
Figure 10-7.

General

[‘3 View and manage Microsoft Office Add-ins.
Formulas

Proofing Add-ins

Save Name « Location Type

Language Active Application Add-ins

Microsoft Office PowerPivot for Excel 2013 C\..dd-in\PowerPivotExcelClientAddin.dll  COM Add-in
Falvanced Microsoft Power Map Ci\..review for Excel\ExcelPluginShellExt.dll  COM Add-in
Microsoft Power Map for Excel C\... Excel Add-in\EXCELPLUGINSHELL.DLL COM Add-in
Microsoft Power Query for Excel C:AWindows\System32\mscoree.dll COM Add-in
Quick Access Toolbar Power View CA...Add-in\AdHocReportingExcelClient.dll  COM Add-in

L e ——

Trust Center Analysis ToolPak G\ ficel3\Library\Analysis\ANALYS32XLL  Excel Add-in
Analysis ToolPak - VBA C...e15\Libran\Analysis\ATPVBAEN.XLAM  Excel Add-in

Date (XML) C:\...icrosoft shared\Smart Tag\MOFL.DLL  Action

Eure Currency Tools A..ice\Office1\Libran\EUROTOOL.XLAM  Excel Add-in

Inquire .. ft Office\Office15\DCF\NativeShim.dll  COM Add-in
Microsoft Actions Pane 3 XML Expansion Pack
Solver Add-in CA\.. ffice15\Libran\SOLVER\SOLVER.XLAM  Excel Add-in

Team Foundation Add-in C\..erver\11.00amdBMTFSOfficeAdd-in.dll  COM Add-in

Customize Ribbon

Document Related Add-ins

Add-in: Microsoft Office PowerPivot for Excel 2013

Publisher: Microsoft Corporation

Compatibility: No compatibility information available

Location: C:\Program Files\Microsoft Office\Office1 MADDINS\PowerPivot Excel Add-in\,
PowerPivotExcelClientAddin.dll

Description:  Microsoft Office PowerPivot for Excel 2013

Manage: |Excel Add-ins [El -

Figure 10-7. Excel Add-Ins screen

5. Select Analysis TookPak, as shown in Figure 10-8, and click OK.
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Add-Ins available:

Analysis ToolPak /

[ Analysis ToolPak - VBA e
(] Euro Currency Tools ' Cancel
[_]Solver Add-in -
| Browse...

' Automation...

Analysis ToolPak

Provides data analysis tools for statistical and
engineering analysis

Figure 10-8. Add-Ins pop-up

After activation, the Analysis ToolPak can now be accessed by clicking Data Analysis on the right side of
the Data tab in Excel.

A Simple Example

The following example will show how to use the Excel Analysis ToolPak to analyze some sample test scores.

EXERCISE 10-1. USING THE ANALYSIS TOOLPAK

Follow these steps to analyze the test score:

1. Click Data Analysis on the right side of the Data tab. When the Data Analysis
windows appears, select Descriptive Statistics, as shown in Figure 10-9.
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Figure 10-9. Data Analysis tools

2. Click OK. In the Descriptive Statistics dialog box, specify the input range and the
output range and select summary statistics, as shown in Figure 10-10, and click OK.

Input
Input Range: | €3:c22
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() Rows
Labels in first row

Qutput options
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() New Worksheet Ply:
() New Workbook
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Figure 10-10. Descriptive Statistics dialog
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The results are shown in Figure 10-11.
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Figure 10-11. Descriptive Statistics output

3. To plot a histogram using the Data Analysis ToolPak, go to the Data tab and click
Data Analytics. Select Histogram, as shown in Figure 10-12.

Analysis Tools

Anova: Single Factor

Anova: Two-Factor With Replication
Anova: Two-Factor Without Replication
Correlation

Covariance

Descriptive Statistics

Exponential Smoothing

F-Test Two-Sample for Variances

Fourier Analysis
I_—__

Figure 10-12. Selecting Histogram from the Data Analysis dialog

4. Define the range and select chart output, as shown in Figure 10-13, and click OK.
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Figure 10-13. Histogram dialog

The results are shown in Figure 10-14. This operation sets up bins, or categories, for classifying the
data, which are used for plotting the histogram.

BHEHS - @xT

n HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW WVIEW POWER QUERY POWERPIVOT Neil = n
DhFromAccess [ @ Py O comedions o B\ Y R = B B =5 3Dt Araysis
B L P 4 D o, = 'H =s E i =] 5
= FromOther  Easting  Refresh g Sot  Fater Tetto fluh Remove  Dats  Comsoldate What felsioninps Group Ungrass Subtotal
[(BfromTet  cources=  Conmections A= Link F'Mmted Columas  Fill  Duplicates Valiclation = Analysis =

Get External Data Son & Fater Dt Toals Cuthine 6 Analyus -
I - fr | an -
A L] o E r G H I ] K L L L] -] P a L3 s T u v W x -
: l:
2
3| =" ] Bin__Frecuency
a 7 E] 1
5 ™ Mean 00526 75 3 Histogram
5 a2 Standard 2376635 75 e
£ L] Median " 8 5 8
L] L2} Mede $ Mere i 5
3| s Srandarg 10,3596 .

" L] Sample V 1073218
n o Kuriosis | -0.99287 &2 l I l ® Fraquancy
12 . Soewnes: 017972
3| I Range 3 62 7075 795 BEIS More
“| 75 Minimum & Bin
15 & Maximur 57 .

" 2 Sum 183 | Chart Asea
il = cout 19 ()
18 &

15| ]
0| &
n| ™
| %

|
4
2
28|
n

Figure 10-14. Histogram plot
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Other Analysis ToolPak Functions
The Analysis ToolPak includes other functions. Some of the most useful ones are listed following:

e The Anova tools provide different types of variance analysis. They test the
randomness of the selection of two samples.

e The correlation coefficient is a value between -1 and +1 that measures how strongly
two variables are related to each other. A +1 indicates a perfect positive correlation,
meaning that the two variables move together. A -1 indicates a perfect negative
correlation, meaning that the two variables move in opposition to each other.

A positive correlation does not prove cause and effect. The Excel CORREL function
can also be used to calculate correlation.

e  Covariance is a measure of how much two random variables change together.

e  Exponential smoothing is like a moving average used to forecast the next value in a
time series.

Using a Pivot Table to Create a Histogram

A Pivot Table can also be used to create a more customized histogram.

EXERCISE 10-2. A CUSTOMIZED TEST SCORE HISTOGRAM EXAMPLE

Create a histogram that shows test score distributions by following these steps:
1. Highlight the data to be plotted. Select the Insert tab and click PivotTable.

2. Confirm the range and put the Pivot Table in the same worksheet with the location
of F3, as shown in Figure 10-15.
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Figure 10-15. Create PivotTable dialog

3. Drag scores to the Rows box, as shown in Figure 10-16.
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Figure 10-16. Test scores as rows
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4. Right-click the PivotTable column and select Group, as shown in Figure 10-17.
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Figure 10-17. Selecting Group from the context menu

5. By default, the Grouping dialog box sets the lower range to the lowest score and
the upper range to the highest score, with a default interval of 10, as shown in
Figure 10-18. Click OK.
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starting at: | 62
Endingat: | 97
By: 10

OK | | Cancel

Figure 10-18. Grouping dialog
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6. Drag the scores to the Value box. The result indicating the frequency for each
grouping category is shown in Figure 10-19. Notice that the categories are
approximately what the grading categories would be: 92 to 100 would be an A,
82 to 91 would be a B, etc.
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Figure 10-19. Grouping categories

7. To plot a histogram, click the Insert tab and select Column Chart, 2D Column. The
result, which plots the frequency for each category, is shown in Figure 10-20.
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Figure 10-20. Histogram

8. The chart can be tweaked by clicking a column and pressing Ctrl+1 to open the
Format Data Series pane on the right side of the screen. Adjust the Gap Width slider
to zero to remove the space between columns.

9. The title can be modified by clicking the title, which now says Total, and changing it
to “Frequency Distribution of Test Scores,” as shown in Figure 10-21.
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Figure 10-21. Histogram with title

Scatter Chart

It is possible to see the visual relationship between two variables by plotting a scatter chart and then
allowing the program to calculate the R-squared value. R-squared is a statistical measure of how close the
data are to the fitted regression line—the best-fitting straight line through the points. It is also known as the
coefficient of determination. R-squared values range from 0 to 100. An R-squared value of 100 means that all
movements of one value are completely explained by movements of the other variable. X is the independent
variable, and y is the dependent variable.
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EXERCISE 10-3. GRADE-ABSENCE RELATIONSHIP SCATTER
CHART EXAMPLE

This example explores whether there is a relationship between class absences and numeric grades,
with 1 being the lowest grade and 4 the highest. The grade data is shown in Figure 10-22.
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Figure 10-22. Grade and absence data

Follow these steps:

1. Highlight the data, click the Insert tab, and select Scatter (X, Y), as shown in
Figure 10-23.
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Figure 10-23. Insert Scatter (X, Y) or Bubble Chart option

2. Select the Scatter option, as shown in Figure 10-24.
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Figure 10-24. Select Scatter option
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3. Click the + sign at the upper right of the chart and select Axis Titles, as shown in
Figure 10-25.
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Figure 10-25. Select Axis Titles

4. Click the Axis Title on the horizontal or x axis and change it to Absences. Change
the label on the vertical, or y, axis to Grades and change the chart title to
“Relationship between Grade and Absences,” as shown in Figure 10-26.
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Figure 10-26. Chart with title

5.

[ = R

Right-click the plot area and select Add Trendline..., as shown in Figure 10-27.
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Figure 10-27. Select Add Trendline...
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6. Inthe Format Trendline pane on the right, scroll down and select Display Equation
on Chart and Display R squared value on chart, as shown in Figure 10-28. The
formula for the line, including the slope and y intercept, is shown. Note that the
R-squared value of 0.9603 (shown in decimal form) indicates a high correlation.
This is an inverse relationship, which means the more absences, the lower

T - s chapi0ex Excel CHART TOOLS T M-8
m HOME  INSERT  PAGELAVOUT  FORMULAS  DATA VEW  POWERQUERY  POWERPWOT  DESIGN  FORMAT Meil =
- it
. i
Pae A nsert Defete Format Find &
S . % 2 Clear - Select e
Clipboard fo .. i £d
Chart Y Jx
A ) E H | A " F
Format Trendline bist. S

TRENDUINE OFTIONS *

< 2 Ol
absences grade R . "
Bs 8 Relationship between Grade and Absences
)
1 — Palynamisl
6 2 T *
5 2 T Poyy
4 3 . .
e ) Moving
FEL Hoerage
2 4 2
* * rerudline Name
: : dlire: b
7 1 ® Automatic Linear [grade]
1 4 Custom
Forecast
Forward 00 pesicd
Absenses Packward o0 period

Figure 10-28. Chart showing the formula and R-squared value

Summary

This chapter has only begun to scratch the surface of the ability of Excel to calculate statistical values by
using the Excel Analysis ToolPak. It has shown how to create visual displays of data, using the built-in
charting tools. It has shown how to determine whether there is a relationship between two values. An entire
book could be written on these topics.
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HDInsight

Chapter 1 described Hadoop as an open source distributed file system that allows processing of vast
amounts of data. Microsoft’s implementation of Hadoop on its Azure cloud platform is called HDInsight,
which is designed to handle large amounts of data in the cloud. HDInsight uses Azure blob storage for
storing the data, to make Hadoop available as a service in the cloud. Azure is useful for storing large datasets
in the cloud in a cost-effective manner. Microsoft only charges for resources actually used.

Apache Hive supports analysis of large datasets stored in Hadoop. Hive is a data warehouse
infrastructure built on top of Hadoop for providing data summarization, query, and analysis. Originally
developed by Facebook, it is now an open source Apache project.

This chapter explores the easiest way to export data for analysis from Azure HDInsight into Excel.

Getting a Free Azure Account

Earlier chapters covered how to use the Azure Data Marketplace, which is essentially free for certain databases.
The example in this chapter requires an Azure account. A 30-day trial account can be obtained by going to
https://azure.microsoft.com/en-us/pricing/free-trial/.

The screen shown in Figure 11-1 will appear.

[File Edit View Hegtesy Beokmars Tools Help

8% Aoure FREE Trial - Try Acur—. %

Wt/ e mikcr bt comyen- s/ peicing ree-trial

Free one-month trial

Sign up for free and get $200 to YV Machvioes Tk haobat suh
Sp’:.‘nd on all AZUTE.‘ St‘.‘I‘ViCES " S0 Databases +" Media Streaming
T - ~ Websites ~* Active Directory
it now >
ry = ~* Hadoop v" Everything eke..
Or buy now s
Fraquenty Asked Questions »

More questio

Virtual Machines

Cuickly provision Windows and Linue Vv, apps, and infrastructure using
Microsoft-managed datacenters in 13 regions around the world.

Figure 11-1. Azure free trial screen as of July 2015
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Click Try It now, and you will be prompted to enter your information to set up a free one-month trial.

Importing Hadoop Files into Power Query

This example shows how to run a Hive query on a large dataset, using an HDInsight on Windows Azure
Blob Storage. It then demonstrates how to use Power Query to import the data into Excel, so that it can be
analyzed using Pivot Tables and Power Map.

Creating an Azure Storage Account
To do this tutorial, you need the Windows Azure account just created.

1. Signin to the Azure portal
https://manage.windowsazure.com

The screen shown in Figure 11-2 will appear. Log in with your Azure credentials.

file Edn Yiew Hipory Gockmaks Took Help

A 50 re Partal ®
celtesponss types codesid_tokenBredirect_uri=l (&) v & | | Q, Search B 9 4+ & B =

€ | B Microsott Corporstion (US)  Prtps/leginmitrosoftonine.com/com

Microsoft Azure

Type the email address of the account you want to sign in with,

I
[ cotnoe |

Cloud optimize
your business

ﬁ Your work of 5hos] account can Be uied anywhere you see this
aymbol. © 2015 Muresont Teems of use Privacy & Cookier

Figure 11-2. Microsoft Azure portal

2. Afterlogging in, click +NEW at the lower left-hand corner of the Azure portal
screen, as shown in Figure 11-3.
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Figure 11-3. Azure portal screen

3. Select Data Services » Storage and Quick Create, as shown in Figure 11-4. Enter
a unique name for the URL. This example will use testhive. Select a location
closest to where you are.

file Eet Yiew Hipory Jookmarks Jook Help

e windowsaturecom T pr

R all items

’ CHACK CREATE

DATA SERVICES

WGE ACCOUNT v

Figure 11-4. Setting up a storage account in Azure
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4. Click Create Storage Account in the lower right and wait for the account to be
created. The resulting screen will appear, as shown in Figure 11-5.

Fe Edit View Higtory Bookmarks Tool Help

Sterage - Micrascft Azure ®
SWorkspaces/Storagekstension/storage @ = || Q Search TBe O +$ a0

Figure 11-5. New storage account

5. Highlight the new account and click Manage Access Keys at the bottom of the
screen. The Manage Access Keys pop-up will appear, as shown in Figure 11-6.
Notice the primary and secondary access keys. Clicking the icon to the right of
the key will copy it to the clipboard. Click the check mark at the bottom right of
the screen, to close the window.
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Figure 11-6. Manage Access Keys

Provisioning a Hadoop Cluster
To provision a Hadoop Cluster, follow these steps:
1. Click +NEW in the lower left corner of the screen.

2. Select Data Services » HDInsight » Hadoop and fill in the values on the right
side of the screen, as shown in Figure 11-7. Choose a cluster name. Two nodes
should be sufficient for this example. Azure sets the default user name to Admin.
You will need to create a password of at least ten characters, including at least
one capital letter, one number, and one special character, and enter it twice, as
prompted. Be sure to remember the password entered.
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Figure 11-7. Setting up the HDInsight cluster

3. Click Create HDInsight Cluster at the bottom lower right of the screen. Then the
screen shown in Figure 11-8 will appear after the cluster is created, which may
take 20 minutes or more.

fdit Veew Higtory Eockmarks Jook Help

28 Storage - Microsoft Azwe %
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Figure 11-8. Showing new cluster
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4. Click HDInsight from the left pane to see the list of clusters, as shown in
Figure 11-9. The cluster that was just created should be shown.

Dle [Edit Yiew Haory Bookmads Jools Hep
Dinsight - Microsoft Azure %
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o

Figure 11-9. List of HDInsight clusters

5. Select the cluster that was just created and click Query Console at the bottom of
the screen. If requested, enter your admin username and password. The screen
shown in Figure 11-10 will appear.
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data in Microson Excel
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Figure 11-10. HDInsight Query Console
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6. Scroll down to see Solutions With Sample Data.

7.  Click the Hive Editor tab at the top of the screen. In Hive Editor, enter a query
name and accept the default SQL as Select * from hivesampletable to select
all records as shown in Figure 11-11.

[Eile Edit View Higteey Beokmasks Teols Help
Heve Editar x

€ | @ Mitps/mytesthive azurehdingight.met/Hoene HiveE ditar @ v || Q Search TE O 4+ N O =

HTC20

1 Select * from hivesampletable

Query Name e ' Stalus
HTC20 job_1433718445158_0001 ‘% Completed

Microsoft

Figure 11-11. SQL query to select all records

8. Click Submit.

9. To see the query results, click the query name at the bottom left of the screen, as
shown in Figure 11-12.
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Figure 11-12. Query results

10. Onthe HD Query Console screen, click File Browser at the top of the screen.
The results are shown in Figure 11-13.
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Figure 11-13. List of clusters
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11.  Click the first item in the Name column on the left and then on your cluster
name, to get the results shown in Figure 11-14.
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https//myhado..e/FileBrowser

€ | @ hipe/myhadoopeluster] anurehdinsight. et/ Home FileBiowse @ v || Q Seorch e 9 ¢ A ®| =

HDInsight Query Console

sallary Hive Editor Job History Help + Feedback

isterl

Hame Type Last Modified Size (bytes)
app-logs <Directony= Tr23/2015, 704 20 AM
apps <Directory= Tr23/2015. 63504 AM
examphe <Direclony> /2312015, 6:40:15 AM
HdiSamples «Directony= Tr2a2015. 6:40:28 AM
have <Directony Tr232015. 64007 AM
mapred <Directory= 772312015, 6:35:18 AM
Portal-Cuenies <Directory> 41975, 5.00.00 PM
femplaton-hadoop =Directory= 7232015, 70419 AM
user <Direciony= 2372015, 6:3601 AM
yarn <Directory> 232015, 6:35:21 AM

Microsoft

Figure 11-14. List of files in cluster

Importing into Excel

There are several ways to import this data into Excel. This section will demonstrate how to download the file
to a text file with fixed-length fields.
Follow these steps:

1. Go back to the screen shown in Figure 11-12, by clicking Job History at the top of
the screen and then clicking the query name. Then click Download File.

2. TheJob Log for the download is shown in Figure 11-15, which reports that 59,793
rows were downloaded. The number you see may differ.
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Figure 11-15. Job Log for downloads

3. Click the blue box at the bottom of the screen labeled Download File. When prompted
for the program to use to open the file, select Notepad. The result will appear in
Notepad, as shown in Figure 11-16. This appears to be a log file for web site accesses.
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en-US  Android Motorola Droid X Colorade United States 28.5811416 1 @
en-US RIM CS RIM 9658  Massachusetts United States  3468.538566 8 2
en-US RIM 05 RIM 9658  Massachusetts United States  66.8533378 @ 1
en-US RIM 05 RIM 9658  Massachusetts United States ML @ @
en-US RIM 05 RIM 9338 Massachusetts United States  2.3198876 @ 1
€n-US RIM 05 RIM 9338 Massachusetts United States ML @ @
€n-US  ANdroid Samsung SCH-15e@ california united States  1.7547729 1 1
en-Us  Android Semsung SCH-iSe@ Illinois United States 857.1453275 1 [}
en-us  Android Samsung SCH-ise@ New Jersey uUnited states  12.4155326 @ [}
en-Us  Androdd LG V5748 New York united States  MULL L]
en-Us  Androdd LG VSEER  Mevada United States  ©.4996229 e L
en-us  Android LS VSEER  NMevada Umited States  1.1773128 ] 2
en-Us  Androdd LG VSEE0  Nevaca United statss  7.7791362 @ 1
en-Us  Androdd LG vsale california united States  39.4991038 L] @
en-US  Android LG vsale califernia United States 2.3677288 L] 1
en-Us  android LG vsale  California United states 2.517187 8 2
en-Us  android LG vssle California united states 3.788173 8 3
en-Us  iPhone CS Apple  iPod Touch 3.1.3 Pennsylvania  United States 19.858022 L]
en-US  Android LG Illinois United States 7.141643 8 4
en-US  Android LG vsssa  Illinois United States 41.2376733 8 ]
en-Us  Android LG vses@  Illinois United States 1.4319383 8 1
en-US  Android LG vseee  Illinois United States 5.8357112 @ 2
en-US  Android LG vseee  Illinois United States 18.882861% .3 3
en-US  Android Samsung SCH-isee Texas United States  77.833459 2 L]
en-Us  Android Samsung SCH-iSe Texas United States  @.4882386 @ 1
en-Us  Android Samsung SCH-iSe@ Texas United States  46.2687482 L] 2
en-Us  Android Samsung SCH-isee Texas United States 18.4176749 -] 3
en-Us  Android LG vss1e  California united States  9.3417195 1 2
en-Us  Android LG vss1e  California united states  @.2494368 1 1
en-us  Android LG vssle  California United States 11.02079e5 L ]
en-us  Android LG vssle  California United States 1.214271 e 1
en-Us  Androdd LG vse1e  California United States  1.3144414 ] 2
en-Us  Android LG vssle California United States  3.6776226 L] 3
en-Us  Androdd LG vs31e california United States  20.5633449 @ 4 w
< >
_|

Figure 11-16. Log file for web site accesses
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Do a Save As to save the file to the desktop, to make it easier to access.

Open Excel and click the Power Query tab. Select from File and then From Text
and Browse to find the downloaded file.

The file will be loaded into the Query Editor, as shown in Figure 11-17. Note that
Power Query parsed the fixed-length fields to neatly put all the data in separate
columns, but there are no descriptive column headings.

Figure 11-17. File loaded into Power Query

[F] . Tragdam  Ad mn
- o] [vo3 =
é).] Cpy Properties m éﬁ . -;.« B-fi Remove Duplicates  § W T Data Type: Whole Number = 2 Merge Queries
& [T advanced Editor 5 BRE  HH HH p pemovetron - il g oo 5T Use First Row As Headers = 10 Append Queries
cm"f‘ M“"— Shaow R(MW(- ':.IF. M"‘M: o - Crony 1 Replace Values £+ Combine Binaries
Load Preview: Column: Columns* Row:® Rows Column By w2
Close Query Manage Columns Reduce Rows Sort Transform Combine
F = Table. elumn  {{"Column1®, Int84.Type], {"Column2®, type time], {"Column3®, type text}, {"Columnd®, - Que.ﬂ; Settings
. Columnl |~ Column2 = | Column3 | ~| Columnd |~ Columns | =] Columné = | Column7? | Columns * | Columng
1 5 E5420PM enis Android Simiung  SCHIS00 Caforria UntedStates  13.9208007 EROFERTICS
2 23 705044 PM en-US Android HTC Incradible Pennsyivania Uinited States NULL &Y  Name —
3 F F:19:45 PM enUS Android HTC Incredible Pennsylvania United States 14787402 i 2260000 saat
4 23 7:19:47 PM enUS Android HTC Incredible Pennsybvania Uinited States 0.2459568 All Properties
5 28 1:37:50 AM en-US Android Motorala Drold X Colorado United States 20.3095339 4 APPLIED STEPS
6 8 12:55:31 AM en-US Android Mororola Droid X Colorado United States 162961668 PRI
7 28 12:53:50 AM en-US Android Motorola Droid X Colorado United States 17715228 X Changed Type
8 =] 4:44:21 PM en-US Android Motorola Droid X Utsh United States 11,6755987
9 28 4:43:41 PM en-Us Android Motorala Droid X Utah United States 36.9445892
10 28 L3719 AM en-US Android Motorola Droid X Colorage United States 285811416
n 30 5:19:36 PM en-US RIM 05 RIM 9650 Massachusens United States 3468 538966
12 30 SAT:18PM en-US RIM 05 RiM 9650 Massachusetts United States 668533378
13 30 5:16:40 PM en-US RIM 05 RIM 9650 Massachusens United States NULL
14 43 12:44:46 AM en-Us RIM 05 RIM 9330 Massachusetts United States 213198875
15 43 12:44:41 AM en-US RIM 05 RIM 9330 Massachusetts United States NULL
16 45 9:24:03 PM en-US Android Samsung SCH4500 Caifornia United States 17547729
17 45 S.09:43 PM en-US Android Samsung SCH-I500 Iinois United States 857.1453275
18 45 £01:50 PM en-US Android Samsung SCH4500 New Jersey United States 124195326
19 49 3:05:50 AM en-US Android (L} ETA0 Mew York United States KuLL
20 59 1:23:42 AM en-US Android {1 V5560 Nevada United States 0.4996229
2 59 1:23:45 AM en-US Androld 15 V560 Nevada United States 11773128
22 59 1:23:42 AM en-US Android 15 V660 Nevads United States 7.7791862 v

7.

To rename critical columns, right-click the column heading, select Rename, and
enter a new descriptive name, as shown below.

Old Name New Name
Column2 Datetime
Column4 0S

Column5 Manufacturer
Coluimn6 Model
Column7 State

Column 8 Country
Column10 Accesses
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The result is shown in Figure 11-18.

Hom Trapsto i Colymn (i ~
i) ) o
@ T [ Properties El':'l == W5 [l Remove Duplicates 5 Data Type: Text = [ Merge Queries
g .
5] LTadvanced Editor tH I%: Remove Emrors - i1 LU = B Use First Row As Meaders = [T Append Queries
Close &  Refresh Choose Remove Keep Remove Spit  Group
Load=  Preview= Columns Columns™ Rows = Rows™ Column= By .2 Replace Values =+ Combine Binaries
Close Query Manage Columns Reduce Rows Sort Transform Combine
fe = Table.RenameColumns(#-Changed Type™.({"Column7™, “state”}, ("Column2®, “datetime], ("Columnd”, “os7), e
ng; nged Type™.(( 1 {C 13 3] Query Settings »

W Columal || datetime Column3 |~ o5 [=| manufacturer | = model [=] [ " [*] ca
40 53 12:08:04 en-ls Android LG VS0 Califomia 4 PROPERTIES
4 83 121220 AM en-Us. Android ] V910 California A Name
42 S8 1Z1221AM enUS Android 1 Veg10 California 22 1437858522830 D004 smeut
43 53 L1:15:36 AM ereUS Android G VES10 California All Properties

109 6:55:15 PM en-US RIM O5 RIM 9330 Massachu
4 ¢ s 4 APPLIED STEPS
45 109 E55:10PM en-US RIM 05 A 5330 Massachusatts
s 114 EI606AM eniss Android Samsung SCai500 Texas pees g N
47 114 4:16:08 AM en-US. Android Samsung SCHA500 Texas Siangad hbe

: X Renamed Columns

48 114 41607 AM en-US Android Samzung SCH-S00 Texas
49 114 4:16:07 AM ereUS Androkd Samsung SCHAS00 Texas
50 141 6:33:24 PM ereUs RIM 05 A 9330 Massachusetis
51 145 §:30:28 AM er-US iPhone 05 Apple iPhone 4 3x New York
52 145 11:32:01 PM en-US iPhone 05 Apple iPhone 4.3.x New York
53 156 73135 PM en-Us iPhone 05 Apple iPhone 4.3.x Pennsylvania
L 158 TR1E9PM en-US iPhone 05 Apple iPhone 4.3.x Pennsylvania
55 156 7:31:31 PM er-US. EPhone 05 Apple iPhone 4 3.x Pennsyhvanis
56 156 23559 AM en-Us. iPhone 05 Apgie iPhone 4 30 Pennsylvanis
57 156 FELE6PM en-Us iPhone 05 Apple iPhone 4.3.x Pennsylvania
58 156 6:52:14 PM en-Us iPhone 05 Appie iPhone 4.3.x Pennsylvania
59 181 B44.06 PM en-US Android HTC Thunderbolt Iinois
&0 182 E:45:22 PM en-US Android G VS50 Missouri
61 182 64622 PM eneUs Android ] V660 Missourl v
6:( 135 £:31:39 PM en-US Android L5 V660 Coborada

Figure 11-18. Power Query Editor after columns are renamed

8. Toload the data into a spreadsheet, click Close & Load on the left end of the
ribbon and select Close & Load. The data is loaded into a spreadsheet, as shown
in Figure 11-19.
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BE S & x; chapter! Imapaug!3dex - Excel TABLE TOOLS T m -8 %
_ HOME | INSERT  PAGELAYOUT  FORMULAS  DATA  REVIBW  VIEW  POWERQUERY  POWERPNOT  QUERY  DESIGN ""'H

] ) EEE - - -k L Equation =
B B FE@e o@di g BB Ear By § 4 o
PivotTable Recommended Table  Pictares Onl Rsmmuw M m Line  Colus ww Shcer Tumeline ik "et
O oetTables A% “-' Bwrrops - Wl | P L AN Ve ks S = Heee
Tables lustrations Apps Charts % Reports Power Map Sparidines Fitters Links Symbols -~
a1 MERE S A v
A | B | 4 o £ | F G | H | 1 | J | K H .
Workbook Queries %
Touey
[ljob 1437658522639.0004 std. [3
55,793 rows loaded.

Figure 11-19. Data loaded into spreadsheet

Creating a Pivot Table
To create a Pivot Table to analyze accesses by state, manufacturer, and model, follow these steps:
1. Click Insert and Pivot Table. Accept the default of putting it in a new worksheet.

2. Drag state to the Columns box, manufacturer and model to the Rows box, and
accesses to the Values box. The result, which shows accesses by manufacturer
and model, is shown in Figure 11-20.
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Figure 11-20. Pivot Table showing accesses by manufactuer and model

Creating a Map in Power Map

This example shows how to map the data using Power Map. Follow these steps:

BEH S 2 PIVOTIABLE TOO0LS T @ SO
Bl o mseRt eaceuavour  FoRMULSs VIEW ~ POWERQUERY  POWERPWOT  AMALYZE  DESGN el
G v = E e e P
o Cafbri AN == General 1 E iF] Z Autase Fi3
— = - * [T
= B I 3 A === =4 c g 3 %38 Conditional Farmatas Cell b % Find &
 Foarnat Painter $-id L $o% o Formatting = Table~ Seybes~ & Clear~ o - Sabact ”
Cligooard & Font Number n seres cem Eesting ~
A3 - Jr | countofaccesses v
A B F G H K L . "
1 PivotTable Fields M
Z Choose fields ort: o
3 [Count of accesses .Icohmn Labels - e T
4 Row Labels hd P9 Californla Colorado District Of Columbla Georgla Illinols Massachusetts Missourl Nevada New Jersey New York Pennsylva =, [ TR PR s
5 |= 1 + model
L] - 1 . state
7 =apple 1 2 et
g iPhoned.3.x 1 2 Columad
9 iPod Touch 3.1.3 . Mcesses
10 SHTC 1 Columnll
Incredible MORE TABLES. -
2 Thunderbolt 1
Al u » 3 : 3 . Drag filds between aress belou:
4 V660 19 5 2 3
5 V570 1 T FATERS
L] VESL0 1n tate »
7 = Motorola 4
8 Drodd X 4
3 =M 1 = ROWS T VALUES
E. 9330 8 manufacturer ¥ Count of acce.. *
2 9650 3 madel -
2 = Samsung 2 4 1 1 12
a2l crwienn B a B ' 12

Defer Layout Update

1. With the data loaded into the spreadsheet, click the Insert tab and then Map and
Launch Power Map

2. Accept the default of country and state as the default geographic fields and click

Next, as shown in Figure 11-21.
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me o chapter] Tmapaug 13 e - Microsoft Power Mas for Exce 7 ®m _ A

Bl - e o @

I - = —] [—
’ / - Lz [ | l L T =l
Play  Add Themes Map  Flat  Fing Add  Refresh Tour  Layer
Tour Scene *  Labels Map Locstion  Leyer  Data Edior  Pane
Map Layer Ingest Tene Vit
Tour 1 x = = 5 »
1 Layer 1 e

CHOOSE GEOGRAPHY
4 job 1437658522639 _0004_stdout

accesses

A : j ; i . =

Columnll

Colimnd
Colmad
| country
datetire
\ manufacturer
madel
o

A
| state

1 Rt y ,;:'o @ GEOGRAPHY AND MAF LEVEL
1 bj - : . ) " @ country Courtryffegion =

: 0 4 o state Sate/Provinee +
bons o L ® O

FINISHED

Figure 11-21. Selecting geographic fields

3.  Click Accesses for height and right-click OS and select Set as Category, as shown
in Figure 11-22, which shows the map panned over to the United States.

e e chapberTTmapaug T dex - Miirosoft Power Mag for Extel T m - B X
FILE HOME Send a Smile &
. I o — — —
& 28 X 1 BA =
Pkl e F S = [2 & = E N H
Play Add Creste Capture  Themes Map  Flat fdd Refresn Shapes 3D Temt Towr  Layer
Tour Scere Video Screen = labels Map Location  Layer Data . Chart  Box Editor  Pane
Tour Map Layer nsert Time View
Tour 1 *x = i= o *®
- - Luperl 3
1 ¥ Layer 1 .
W3 = | e
g i B #renecs GEOGRAPHY [#]
At I FEE 4 . Map by state (State/Province) 9%
o L 9 I propietary devsioprraest ® by =
2 - 0 mmos Calumnd
W Unicnown R
- country
L] Windiows Phes
. e datetime
. marufacturer
-
. i madel
- -
= - - o 05
- = ’ . -
- Z sate
- [ -

- - - - - - = ®®® HE}H l] ™ i c

. c:\m‘.om'
L» bing / @ @ ;I':ﬂl

\ & g wn

Figure 11-22. Map showing accesses by OS in the United States
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A similar display for Europe is shown in Figure 11-23.

e aber]Imapaug T 3dtx - Microsolt Poser Map for Excel :m _ B %
> + ' = i E E N H
Play  Add M Tent Tow  Layer
Tour Scere art  Box Editor  Pane
T nsert T Wiea
Tour 1 x d = 8 X
Layer 1
3 i=— 5 W sraroic Layer -
‘_} ' [ #renecs GEDGRAPHY I
- 0 oy B cropcetary deveinpment Map by state [State/Proninee) 90
& & amos
- » W veknown
-~z A0 o B Windows Phore
T
o - o
- a o
. -’ DDD o
a 2 - 7 o
I o n o
-, o
o o '
o (A) - y
S & - M oo e &
a i ( < ) { )j HEIGHT
" o -y . accesses (Sur
|'/\_/\-
o A
& CATEGORY

e SRy ogo. i

FINISHED.

Figure 11-23. Map showing access by OS in Europe

If you are finished with the HDInsight cluster you just created, delete it, so that you will not be
charged for it.

Summary

This chapter has just scratched the surface of the power of creating and accessing Hadoop clusters in
Azure and moving the data into Excel and Power Query for analysis using Pivot Tables and Power Map to
provide a graphic display of the data broken out by OS.

241



Index

A

Analysis ToolPak. See Excel Analysis ToolPak
Azure HDInsight, Excel
import power query
account creation, 226
create Pivot Table, 238
Hadoop Cluster, 229
import data, 234
using Power Map, 239
trial screen, 225
Azure Marketplace
browse screen, 49
import data dialog, 53
Real GDP, 51
capita records, 52
import into excel, 53
by slicer, 54

Big data
agriculture, 8
Apache Hadoop
commercial implementations, 13
definition, 12
HDFS, 13
MapReduce, 12
Apache Spark, 14
characteristics, 12
Cholera map, 4
cost savings, 5-6
definition, 1, 11
Google Earth, 5
Google flu trends, 4
HDFS, 11
industrial equipment, 8
industrial internet, 6
life cycle, 12
medicalized smartphone, 7
Microsoft self-service BI, 14

middle managers, 2
natural resource, 1
personal computers, 8
predictive policing, 5
relational database
dBASE programs, 11
normalization, 9
projection, 9
selection, 9
role of, 1
storage capacity, 9
time line chart, 2
time-series chart, 3
tracking malaria, 5

C

Charting data, 208
Control Program/Monitor (CP/M) computers, 15

D

Data Analysis Expressions (DAX)

analyze sales data, 129

calculated columns, 127

calculated fields/measures, 127

CALCULATE function, 136

key functions, 128

KPI creation, 140

operators, 128

Pivot Table creation, 142

store sales, 138

SUMX function, 135

update formulas, 128
calculated fields, 130
profitability, 132

Database schema, 77
Data forms, 32
Data model

calculated columns, 70
calculated fields, 72
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Data model (cont.) statistical functions, 208
candidate key, 58 status bar menu customization, 205-206
composite key, 58 string manipulation, 29
database, 57 text file format, 18
enablePowerPivot, 55 XML format, 19
excel table creation, 58 XML with attributes, 20
field, 57 Excel Analysis ToolPak
foreign key, 58 Anova tools, 214
load data, 62 correlation coefficient, 214
3NE 58 covariance, 214
normalization, 58 enable, 208
Pivot Table exponential smoothing, 214

multiple tables, 67 test score analysis, 210
two tables, 66 Extensible Markup Language (XML), 19
primary key, 58
record, 57 G
related table, 58
relational databases, 57 Garbage In, Garbage Out (GIGO), 31
relationship, 58
source table, 58 H
table, 57

Data scrubbing, 25 Hadoop Cluster, 229

Data validation, 31 file list, 233-234

Data wrangling, 25 lists, 231

Descriptive statistics new cluster, 230
bell curve, 206-207 Query Console, 231
calculation, 207 query results, 233
dialog, 211 record selection, 232
measures of dispersion, 207 setting up, 230
output, 212 Hadoop Distributed File System (HDFS), 11, 13
statistical functions in Excel 2013, 208 Histogram

Data Analysis ToolPak, 212
E.F dialog, 213
’ Pivot Table, 214

Excel plot, 213
correct capitalization, 25
as database, 16 I
data forms, 32
data scrubbing, 25 Inferential statistics, 206
data tab, import data, 23
data validation, 31 J
data wrangling, 25
delimited fields, 26 JavaScript Object Notation (JSON) format, 22
file extensions, 16
formats, 18
JSON format, 22 K! L
record selection, 34 Key Performance Indicator (KPI), 140-143
remove duplicates, 30
spreadsheet to database, 15 M
statistical calculations

analytical tools, 203-204 Measures of dispersion, 207
graphical tool, 208 MSQuery, 94-98
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NewSQL database, 77

NoSQL database, 77
CAP Theorem, 13
characteristics, 13
definition, 13
implementations, 14

P

Pivot Chart, 35, 42
Pivot Table
Azure Marketplace (see Azure Marketplace)
breakdown creation, 40
changes, 39
creation, 37
definition, 36
in Excel 2013
analysis tool window, 35
preview, 36
Grand Totals, 43
Grouping window, 41
histogram, 214
questions, 37
sales by day of week
analyzing, 43
creation, 45
slicers, 47
subtotals, 43
time line, 48
Power Map
insert section, 174
installation, 173
layer section, 174
map section, 174
plotting, 173-174
time section, 174
tour section, 174
troubleshooting
California crime statistics, 175, 180
2D chart, 184, 193
European unemployment rates, 185
plotting multiple
statistics, 180
time animation exercise, 193
unemployment rates, 191
view section, 174
Power Query
Data Catalog Search option, 149
importing CSV files from folder, 155
group by, 160

INDEX

importing JSON data, 162

installation, 145

population data, 149-150

Query Editor, 146

ribbon, 146

S&P 500 stock index, 151

Power View, 99

access database, 111
diagram view, 112
import tables, 112
matrix view, 115
order totals, 114
relationships, 113
reports, 113

add map, 108

bar chart, 105

column chart, 106

considerations, 100

customer and city, 115

design surface, 99

fields, 100

multiple years, 107

orders by employee, 120

orders by product, 122

single spreadsheet
fields pane, 103
filters pane, 101
GDP data, 101

summarized data, 100

using titles, 109

viewing data, 104

Proper() function, 25

Q,R
Query Editor
group by, 160
Home ribbon, 146
population data, 150

S

Scatter chart
grade-absence relationship, 220
R-squared value, 219, 224.
SEQUEL. See Structured query language (SQL)
Slicers, 47
Structured query language (SQL)
aggregate functions, 79
description, 77
equijoin, 80
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Structured query language (SQL) (cont.)
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extract summary statistics, 89
history, 77

import external database, 80, 86
join condition, 86

MSQuery, 94

NewSQL, 77

NoSQL, 77

outer join, 80

SQL++, 78

subtotals, 79
syntax, 78
total order value report, by employee, 91
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Two dimensional chart
addition, 184
creation, 193
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