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Introduction to Excel

Excel is a spreadsheet application that is part of the Microsoft Office suite.

Microsoft*

Excel.2010

Starting...

naOffice

2010 Micresoft Corperation, All nghts reserved. Cancel

1.1 What is a spreadsheet?

A spreadsheet is a program that allows to enter data and make calculations with them in a grid
layout.

There are a lot of programs for managing spreadsheets but the most famous are Excel, in
the Microsoft Office suite, and Calc, in the LibreOffice suite. Although Calc is opensource,



https://en.wikipedia.org/wiki/Spreadsheet
https://products.office.com/en/excel
https://www.libreoffice.org/discover/calc

1 Introduction to

Excel

with all the advantages associated therewith, Excel is by far the most widespread and mature

spreadsheet, thus this manual covers Excel 2010. However, some of the procedures and methods

explained in this manual are also valid for Calc.

1.2 Excel 2010 main window

The figure 1.1 shows a screenshot of the Excel 2010 main window where the different parts of

the window have been highlighted.
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Figure 1.1: Excel 2010 screenshot.

1.3 Excel 2010 ribbon

The top ribbon of Excel 2010 contains a lot of buttons that performs different actions. These

buttons are arranged in panels, and panels are arranged in tabs. The main ribbon tabs are:

File — Performs file management tasks (new file, open file, save file, print file, etc.). It also

contains general configuration options and help.
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Home Insert Page Layout Farmulas Data Review View & 9 =

Q Save . o
- Information about Book1 WA
Save As

(5 Open Permissions

£ Close @ Anyone can cpen, copy, and - -

change any part of this workbook.

r Pratect Properties =
Info Workbook ~ Size
L —

Title
Recent Tags
Prepare for Sharing Categaries
New b . .
Before sharing this file, be aware
that it contains: Related Dates
Print Check for Author's name Last Modified Never
Issues -
Created Today, 14:37
Save & Send Last Printed Never
Help Versions Related People
@ M There are no previous Author Alfr
:] Options versions of this file. )
Manage Add an aut...
Exit | Versions~ | Last Modified By Mot saved y...

sShow All Properties

Home — Common tools (clipboard, fonts, alignment, numbers format, insert rows and

columns, etc.)

Home Insert Page Layout Formulas Data Review View

e - - o B
% cut Calibri S Wrap Text General . o ﬂ @ = Q( @ ¥ Autosum ﬂ iﬁ
123 copy ~ @] Fin -
Past _ B IU- EiMergeacenter - | B« o, » | < 9 | Conditional Format Cell | Insert Delete Format Sort & Find &
f Format Painter - &% > Formatting - asTable - Styles - - - - | &Clear~  Fiter~ Select~
Clipboard 5| Font Al Alignment A Number 5| Styles | Cells | Editing |

Insert — Insert objects in the sheet (tables, illustrations, charts, hyperlinks, text, equations,
etc.)

M Insert | Pagelayout  Formulas Data Review  View @

= EE S e b e — ah
7% bd BB @ B 5. by & 2 ) o e 5 =

PivotTable Table Picture Clip Shapes SmartArt Screenshot  Column  Line Pie Bar Area Scatter Other Line Column Win/Loss Slicer Hyperlink Text Header WordArt Signature Object Equation Symbol
A Art - - - - A - - - Charts = Box & Footer - Line = -

Tables | Tlustrations Charts 5| Sparklines | Fiter | Links | Text | symbols

Page Layout — Configure the printing (page setup, scale, themes, etc. )

Me Insert Page Layout Formulas Data Review View
Colors = s = = 5 = o1 Width: Automatic ~ Gridlines  Headings = R
e O & DR=2 & & [ L
= o ¥ view | ¥ View -

Fonts + 4] Height: Automatic +
Themes Margins Orientation Size Print Breaks Background Print " Bring Send Selection Align Group Rotate
- [O]ereas - - - mrear - Titles | o el 100% T | [ Pant [ Print | Forward - Backward+  Pane -
Themes | Page Setup M Scale to Fit G| Sheet Options G Arrange




1 Introduction to Excel

Formulas — Functions arranged in categories and formula auditing.
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1.3.1 Contextual tabs

These tabs only appears in some contexts, as for example, when creating a chart or a picture.

Chart design Allows to select the type of chart.

EEH92-c- = Bookl - Microsoft Excel ETETTo0E
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Chart layout Allows to insert and configure some parts of charts (title, axis, leyend, gridlines,
etc.)
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Chart format Allows to change the aspect of charts (height, width, font, colors, background,
etc.)
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Picture Allows to modify images (borders, rotation, crop, color, filters, special effects, etc.)
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In addition to these tabs, users can create their own tabs and customise them with buttons as
their convenience.

There exists also a quick access toolbar just above the ribbon that can be customised with the
most common buttons (see figure 1.2.

1.3.2 Access dialogs

When you click the right bottom corner of any panel, the corresponding dialog is show where
all the related options are available.

Example. The figure 1.3 shows the font dialog with all the options related to fonts (font
family, font style, font size, etc.)

1.3.3 Contextual menu

Clicking the right button of the mouse (right-clicking) a contextual menu is showed with some
buttons or options to perform actions in that context. This menu has different options depending
on the part of the windows that is clicked.

Example. The figure 1.4 shows the contextual menu showed right-clicking any cell.
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Figure 1.2: Excel 2010 quick access toolbar.
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Figure 1.4: Cells contextual menu.

1.4 Workbooks, worksheets, rows, columns and

cells

An Excel file is a workbook with several worksheets that are two dimensional tables divided in
columns and rows. The intersection of a column with a row is a cell that is where data are entered.
Sheets have a maximum of 16,384 columns and 1,048,576 rows.

Each worksheet has a name and are arranged in tabs at the bottom. Columns and rows
have also names; columns are named with letters at the top of the column and rows with
numbers to the left of the row. This way each cell is identified by the name of the worksheet,
the name of the column and the name of the row where is located, and cells names follow the
pattern name-of-worksheet ! column-name row-name. However, to refer to any cell in the
active worksheet, the worksheet name may be omitted.

Example. The name of the selected cell in the figure 1.5 is Sheet1!C4.

The names of rows and columns can not be changed, but worksheet names can be changed
double-clicking it and typing the new name.

1.4.1 Ranges of cells

A range of cells is a rectangular block of adjacent cells that is identified by top-
left cell and the bottom-right cell separated by a colon, following the pattern
top-left-cell-name:bottom-right-cell-name.
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Figure 1.5: Cells, rows, columns and worksheets in Excel.

Example. In the figure 1.6 the range B3:E5 is selected.

A B i D E F G

e = I =R TR N R

Figure 1.6: Range of cells.

1.4.2 Selecting cells, rows, columns, ranges and worksheets

To select a cell just click it. To select a row click the header of the row or press the keys
Shift+Spacebar. To select a column click the header of the column or press the keys
Ctrl+Spacebar. To select a range click one corner cell and drag the cursor over the desired
cells. To select the whole worksheet click the top-left corner of the worksheet o press the keys
Ctrl+A.




1.5 Data edition

Example. This animation shows how to select the cell C3, after the row 3, after the column C,
after range B3:D7 and finally the whole worksheet.

1.5 Data edition

1.5.1 Insert data

Data are entered into the cells activating the cell (clicking it) and typing directly in the cell or in
the input bar.

Example. This animation shows how to enter the text ‘Excel” in cell B2 and the number 2010
in cell C2, and after change the number of cell C2 to 2013.

Excel has a smart autocomplete feature that proposes completing the data that is typed with
some predictions.

1.5.2 Delete data

To delete the content of a cell or a range of cells simply select the it and press Supr key. It’s also
possible to delete the cell contents with the button Clear All.

1.5.3 Remove cells, rows, columns and worksheets

To remove a whole cell (no only the content), right-click the cell and select the option Delete. . ..
In the dialog that appears select Shift cells left if you want the cells to the left of the
removed cell move to the left to fill the gap, or Shift cells up if you want the cells below the
removed cell move up to fill the gap.

To remove a whole row, right-click the header of the row and select the option Delete. . ..

To remove a whole column, right-click the header of the column and select the option
Delete.. ..

To remove a worksheet, right-click the tab with the name of the worksheet and select the
option Delete. ... Warning: Removing worksheets can not be undone!

Example. This animation shows how to remove a cell, a row, a column and a worksheet.
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1.5.4 Insert cells, rows, columns and worksheets

To insert a new cell in a position, right-click the current cell in that position and select the option
Insert.... In the dialog that appears select Shift cells right if you want to move the cells
to the right to make a gap for the new cell, or Shift cells down if you want to move the cells
down to make a gap for the new cell.

To insert a new row, right-click the header of the row above which you want to insert the
new row and select Insert.

To insert a new column, right-click the header of the column to the left of which you want to
insert the new column and select Insert.

To insert a new worksheet, right-click the tab with the name of the worksheet to the left of
which you want to insert the new worksheet and select Insert. In the dialog that appears select
“Worksheet'.

Example. This animation shows how to insert a cell, a row, a column and a worksheet.

1.5.5 Cut, copy and paste

Like in many other Windows applications, you can use the clipboard to cut, copy and paste cells,
rows, columns and ranges contents.

To cut or copy a cell, row, column or range, right-click it and select the option Cut or Copy
respectively, or press the keys Ctrl+x or Ctrl+c respectively. Both options copy the content of
the cell, row, column or range to the clipboard, but the difference between cut and copy is that
cut delete the content from the current cell, row, column or range, while copy no.

To paste the content of the clipboard in a new cell, row, column or range, select the cell or the
first cell of the row, column or range and click the button Paste or press the keys Ctrl+v.

Example. This animation shows how to copy and paste the content of a cell, a row, a column
and a range and a worksheet.

1.5.6 Autofill

An useful feature of Excel is the autofill of cells following a serie or pattern. In some cases, like
for example dates, it is enough to write the content of the first cell and then click the bottom-right
corner of the cell and drag the cursor over the column or row to get the cells filled with the
following dates.

For number or text, this actions replicates the content of the first cell in the others. To autofill
with a serie of numbers is necessary to enter the first two numbers of the serie in two consecutive
cells, then select both cells, click the bottom-left corner and drag the cursor over the column or
row to get the cells filled with the numbers following the serie.
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1.6 Column and row sizing

Example. This animation shows how to replicate the content of cell Al to range A2:A10, next
how to auto fill the range B1:B10 with the following dates to the date in cell B1, and finally how
to auto fill the range C1:C10 with the serie of even numbers.

1.5.7 Undo and redo

'n . The Undo button undoes
the last data edition action performed and the Redo button reverses the last undone action. If

In the quick access toolbar there are buttons Undo ) and Redo

you press the undo button several 1 times, it undoes the last n actions, and the same happens
with the redo button.

Example. This animation shows how to remove the content of cell B2, then change the
content of cell C2 two times, then undo that actions and finally redo the same actions.

1.6 Column and row sizing

Columns width and rows height can be easily changed. To change the width of a column click
the line between the column you want to resize and the next column in the column header, and
then drag the pointer mouse to increase or reduce the column width. If you double-click this
line the column width will auto resize to the width of the widest cell content in the column.

In a similar way, to change the height of a row click the line between the row you want to
resize and the next row in the row header, and then drag the pointer mouse to increase or reduce
the row height. If you double-click this line the row height will auto resize to the height of the
highest cell content in the row.

Example. This animation shows how to resize the width of column C and the height of row
3 to fit the content of cell C3.

1.7 File management

Data of workbooks are stored in files. Although Excel makes backups copies of your work
regularly, is a good practice to save your work in files often.

1.7.1 Save afile

To save the content of a workbook in a file press the tab File and select the option Save. In the
dialog that appears type the file name and select the storage unit and folder where to save the
file. The default extension for Excel 2010 file names is xIsx.
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1 Introduction to Excel

1.7.2 Open afile

To open an Excel file press the tab File and select the option Open. In the dialog that appears
select the storage unit and folder where the file is saved and the file to open, an press the button
Open.

1.7.3 Create a new workbook

To create a new workbook press the tab File and select the option New. In the dialog that appears
select Blank workbook. It’s possible to create new workbooks from predefined templates.

1.7.4 Close a workbook

To close an open workbook press the tab File and select the option Close. If the last changes in
the workbook haven’t been saved, a warning will appear allowing you to save the file before to
close it.

1.8 Exporting and importing data

Excel can export and import data in many formats. One of the most common formats is csv
(comma separated values). In this format data is saved in a plain text file one row per line and

separating columns with commas or semicolons.

1.8.1 Export to csv format

To export a worksheet to csv format file, click the option Save as of the ribbon’s File tab. In
the dialog that appears select the option CSV (Comma delimited) (*.csv) from the drop-down
list Save as type, give a name to the file, select the folder where to save it and click OK.

Example. This animation shows how to export a worksheet with a students database to a csv
format file.

1.8.2 Import from csv format

To import csv format file click the option Open of the ribbon’s File tab. In the dialog that
appears click the button to the right of the File name box and select the option Text Files
(*.prn;*.txt;*.csv), select the csv format file and click OK.

If you want more control in the importation process, click the From Tex button of the Get
External Data in the ribbon’s Data tab. In the dialog that appears select the csv format file and
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1.9 Getting help

click the Import button. This brings another dialog where you can select if fields are delimited by
a special character or are a fixed number of characters, the delimiter character (Tab, Semicolon,
Comma, Space or other), the data format or every column (General, Text or Date). After that
click the Finish button and in the dialog that appears select the cell where to put the imported
data and click OK.

Example. This animation shows how to import the csv format file with the students database

of the previous example.

1.9 Getting help

One of the most useful features of Microsoft Office programs is the system of help that they
have. To get help about any issue in Excel click the option Help in the Help tab of the ribbon,
and then click Microsoft Office Help. This shows a browser where you can enter some key
words and Excel will search topics related to these words and present the search results in a list.
Clicking the desired topic will show you help info about that topic.

Example. The figure 1.7 shows the help search results for the word “cell”.

&) Excel Help = = =R
©LOREOMN GBS B
cell +* 2 Search -
Excel -

Search results for cell

m

<] Back Next p

Move or copy cells and cell contents
Article

Apply or remove cell borders on a worksheet
Article

Apply or remove cell shading
Article

CELL function
Article

Reposition the data in a cell
Article

Excel Help | | @ offline 4

Figure 1.7: Excel 2010 help.
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Formatting data

Content of cells can be formatted in many ways: changing the data type, the font family, the
alignment, the color, the border, etc. Most formatting options are grouped in the Format Cells
dialog. To show this dialog click the bottom right corner of the Font panel in the ribbon’s Home
tab.

2.1 Data types

Excel manages several data types. The most common are numbers, dates and times, and text.
All available data types are in the Number tab of the Format Cells dialog (see figure 2.1).

2.1.1 Formatting numbers

By default cells with numeric content are of type Number, but there are other numeric types like
Currency and Accounting. Number is used for general display of numbers, while Currency and
Accounting are used for monetary values. In all cases you can specify the number of decimal
places. For monetary values you can also specify the symbol for the currency (€ by default).

Example. The table in this animation shows the price of fruits during several months and the
average price. The animation shows how to change the format of prices to currency type with 3
decimal places.
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2 Formatting data

Format Cells @

Mumber |AJignment| Font | Border | Fill |Prohecﬁon

Category:
[EC I . | | Sample

Number 3423475
Currency '

S?;Uﬂﬁﬂg General format cells have no spedfic number format.
a

Time:
Percentage
Fraction
Scientific
Text
Spedial
Custam

[ o || cancel

Figure 2.1: Number dialog.

2.1.2 Formatting dates and times

By default cells with content following the pattern day/month/year are of type Date, but there

are a lot of ways of formatting dates, like for example, year-month-day or day-month_name-year
etc.

Example. The table in this animation shows the price of fruits during several months and the
average price. The animation shows how to change the format of dates following the pattern
Month-Year, with the three first letters of months and the two last digits of years.

By default cells with content following the pattern hours:minutes:seconds are of type Time,
but there are a several ways of formatting times.

2.1.3 Formatting text

By default cells with non numeric content are of type Text. It’s possible to apply this type even
to numbers, like for example phone numbers.

Text entered in a cell spreads to adjacent cells to the right if these cells have no content. To
confine text to a certain width in the cell, select the cell and click the button Wrap Text in the
Alignment section in the ribbon’s Home tab.
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2.2 Align cell contents

2.2 Align cell contents

By default numbers are aligned to the right and text to the left, but it’s possible to change the
alignment of cell contents in the Alignment tab of the Format Cells dialog (see figure 2.2).

Format Cells @

Number | Alignment | Font | Border | Fill |Protecﬁon

Text alignment Qrientation

Horizontal: + -
|General |Z| Indent: . *_
Vertical: |0 E"

|Bottom IZ|

[ Justify distributed

Text ——#

-

*

Text control .
E i’::kb::;t Degrees
|:| Merge cells

Right-todeft
Text direction:

cmexe ]

[ ok || Cconcel

Figure 2.2: Alignment dialog.

2.2.1 Horizontal alignment

To change the horizontal alignment select Left, Right, Center or Justify in the Horizontal drop
down list of the Alignment tab. You can also align the cell contents with the buttons of the
Alignment panel in the Home tab of the ribbon (see figure 2.3).

Leftalignment —p = = «— Rightalignment

|

Center alignment

Figure 2.3: Horizontal alignment buttons.

Example. The table in this animation shows the price of fruits during several months and the
average price. The animation shows how to align the average prices centered.
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2 Formatting data

2.2.2 Vertical alignment

To change the vertical alignment select Top, Bottom, Center or Justify in the Vertical drop down
list of the Alignment tab. You can also align the cell contents with the buttons of the Alignment
panel in the Home tab of the ribbon (see figure 2.4).

Top alignment — = = -« Bottom alignment

.|

Center alignment

Figure 2.4: Vertical alignment buttons.

2.3 Font properties

To format the font of cell contents select the font family, font style, font size and font color from

the Font tab of the Format Cells dialog (see figure 2.5). You can also apply some effects like
underline, superscript and subscript.

Format Cells (=]
Mumber Fill | Protection |
Font: Font style: Size
Calibri Regular 11
Cambria (Headings - ~| |8 -
D Italic 9 D
M Agency FB Bold 10
T Aharoni Bold Italic
T Algerian 12
T Andalus 2 | |14 2
Underline: Color:
None [~] || (7]Normal font
Effects Preview
Strikethrough
Superscript AaBbCcYyZz
Subscript
This is a TrueType font. The same font will be used on both your printer and your screen.

o) [

Figure 2.5: Font dialog.

It’s also possible to change the font family, style, size and color from the Font panel in the
ribbon’s Home tab, and also with the contextual toolbar that appears right-clicking the cell.
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2.4 Borders and background

Example. The table in this animation shows the price of fruits during several months and the
average price. The animation shows how to change the font family of all table to Arial, size 10

pt.

And this animation also shows how to change the font style of average prices to bold and the
color of fruits names to blue.

2.4 Borders and background

To format the borders of cells select the line style and color, and click the borders where to apply
that line in the table of the Borders tab in the Format Cells dialog (see figure 2.6).

Format Cells @
| Mumber I Alignment I Font | Border | Fill | Protection |
Presets
Mone Qutline Inside

Click here for
top horizontal lines

Click here for
inner horizontal lines Color:

Click here for Automatic || B .

bottom horizontal lines 7 (] El [
The selected border style can be applied by dicking the presets, previewdiagram or the buttons

abaove.

Click here Click here Click here
forleft  forinner for right
vertical  vertical vertical

lines lines lines

: L

Text

[ ox || concel

Figure 2.6: Border dialog.
It’s also possible to change the border of cells with the Border button =" of the Font panel
in the ribbon’s Home tab, and also with the contextual toolbar that appears right-clicking the
cell.

Example. The table in this animation shows the price of fruits during several months and the
average price. The animation shows how to put lines to some cell borders.

To format the background of cells select the background color and pattern style in the Fill
tab of the Format Cells dialog (see figure 2.7).
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2 Formatting data

Format Cells @
|Nu.n'|ber I Alignment | Font | Border | Fill |Prohecﬁon
Background Color: Pattern Color:
” Mo Color || | Automatic El
ONEEEEEEN iimmsmﬂ 5
OmO0O0000000
IEEREEOE@EO
EEEEEEEEEE
FEEEENEENEEN
EEEEEENENEN
EEfiEEENEN
[Fi_IIEFFeds... ] ’MoreColors... ]
Sample

[ o || cancel

Figure 2.7: Fill dialog.

It’s also possible to change the background color of cells with the Background colour button
@ of the Font panel in the ribbon’s Home tab, and also with the contextual toolbar that appears

right-clicking the cell.

Example. The table in this animation shows the price of fruits during several months and the
average price. The animation shows how set the background colour of some cells.

2.5 Merge cells

To merge several cells in one, select the range of cells and click the button Merge & Center in
the Alignment section in the ribbon’s Home tab. If there are more than one cell with content in
the range, merging will keep the content of the upper-left cell only. By default content of merged
cells is centered.

Example. The table in this animation shows the price of fruits during several months and the
average price. The animation shows how merge the cells of the first row and center the title.
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2.6 Copy and paste format

2.6 Copy and paste format

J

To apply the format of a cell to others select the cell, click the Format painter button to

copy the cell format. Then then select the range of cells to paste the that format.

Example. The table in this animation shows the price of fruits during several months and the
average price. The animation shows how to apply the same format of the fruit rows to a new
row for pineapples.

2.7 Conditional formatting

Excel allows to apply a format to a cell depending on its value and according to some rules.
To set a new rule click the Conditional Formatting button and select New Rule. There are
different types of rules:

e Format all cells based on their value Applies a format style based on the value of the cell.
There are 4 types of styles:

— 2-Color Scale Applies a colour in a continuous scale ranging from one colour for the

minimum value or percentage to other colour for the maximum value or percentage.

Example. The table in this animation shows the price of fruits during several
months and the average price. The animation shows how to apply to prices a
colour background in a continuous scale from green (the minimum price) to red (the
maximum price).

— 3-Color Scale The same than 2-Color Scale but with a third intermediate colour in the
scale.

— Data bar Plots an horizontal bar in each cell with a length proportional to the value
of the cell.

Example. The table in this animation shows the price of fruits during several months
and the average price. The animation shows how to apply to prices a data bar format.

— Icon Sets Divide the distribution of selected cell values in several parts according to in-
tervals or percentiles, assign an different icon to each part, and plot the corresponding
icon in each cell.

Example. The table in this animation shows the price of fruits during several months
and the average price. The animation shows how to apply to prices an icon set
format. The icon set has three icons: red is applied to values under the 33 percentile,
yellow is applied to values between 33 and 67 percentiles, and green is applied to
values over 67 percentile.
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2 Formatting data

e Format only cells that contain Applies a format to the cell if satisfies a logical condition.

Example. The table in this animation shows the price of fruits during several months and the
average price. The animation shows how to apply to prices higher than 2 a red colour.

e Format only top or bottom ranked values Applies a format to a number or percentage of
top or bottom values.

Example. The table in this animation shows the price of fruits during several months and the
average price. The animation shows how to apply to the three top higher prices a red colour.

o Format only values that are above or below average Applies a format to cells with values
above or below the average of selected cells.

Example. The table in this animation shows the price of fruits during several months and the
average price. The animation shows how to apply a red colour to prices above the average and a
green colour to prices below the average.

2.8 Predefined styles

Excel has a lot of predefined styles for formatting cells and tables. To apply a predefined cell
style click Cell Styles button and select the desired style. It's possible to define new cell styles.
For that select the cell with the format to define as a style, click Cell Styles button and select
New Cell Style option. In the dialog that appears just give a name to the new style, press OK,
and the new cell style will appear in the cell styles menu.

To apply a predefined table style click Format as Table button and select the desired style.
It’s also possible to define new table styles. For that click Format as Table button and select
New Table Style option. In the dialog that appears just give a name to the new style, define
the table format (font, borders and fill), press OK, and the new table style will appear in the
table styles menu.
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Calculus with formulas

Spreadsheets are used mainly for doing calculations and one of the most powerful features of
spreadsheets are calculation formulas. In this section we will see how to use them.

3.1 Enter formulas

To enter a formula in a cell always start typing an equal sign = and then the formula expression.

Formula expressions can contain arithmetic operators: addition +, subtraction -, multiplica-
tion *, division / and powers ~ and named predefined functions like SUM, EXP, SIN, etc. This
allow to use Excel as a calculator. When Excel evaluates expressions first evaluate named
functions, then powers, then products and quotients, and finally additions and subtractions, but
it’s possible to use parenthesis to force the evaluation of a subexpression before.

Example Assuming that cells A1, Bl and C1 contain the values 6, 3 and 2 respectively, the
next table shows some formulas and their respective results.

Formula Result

A1+B1-C1 7
Al+B1*C1 12
(A1+B1)*C1 18
A1/B1-C1 0
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3 Calculus with formulas

Al/(B1-C1) 6
A1+B1°C1 15
(A1+B1)'C1 81

Example. This animation shows how to enter the formula 4+2 in cell A1, the formula 4-2 in
cell B1, the formula 4*2 in cell C1, the formula 4/2 in cell D1, the formula 4°2 in cell E1 and the
formula ((4+1)*2)"3 in cell F1.

3.2 Using relative and absolutes cell references in for-

mulas

Formula expressions can content references to cells. When Excel evaluates formulas it replace
every cell reference by its content before doing the calculation.

Example. This animation shows how to use the formula =A1+B1 to add up the content of
cells Al and B1 in cell C1.

References that are formed by the name of the cell or range are known as relative references,
because referenced cells change when you copy a cell with a formula and paste in another cell.
In general, when you copy a formula 7 columns to the right and m rows down, the referenced
cells in the formulas will be updated by the cells 7 columns to the right and m rows down, an
the same if you copy the cell to the left or top.

Example. This animation shows how to copy the formula =A1+B1 in cell C1, with relative
references to Al and B1, to the cell E4, that is 2 columns to the right and 3 rows down. Observe
how the formula in cell E4 is updated to =C4+D4.

A common way of copying the formula of a cell to adjacent cells is clicking the bottom-right
corner of the cell and dragging the cursor to the desired range of cells.

Example. This animation shows how to generate the first ten numbers of the Fibonacci
sequence. Cells A1l and Bl contains the two first numbers of the serie and cell C1 the formula
=A1+B1 that add the two first numbers up and gives the third number of the serie. For generating
the rest of the serie it is enough to copy the formula of cell C1 to the range D1:J1. Observe how
references in formulas of these cells are updated.

Although relative references are very helpful in many cases, sometimes we need the references
in a formula to remain fixed when copied elsewhere. In that case we need to use absolute references,
that are like relative references but preceding the column name or the row name with a $ sign to
fix either the row, the column or both on any cell reference.

Example. This animation shows how to calculate the IVA of a list of prices. Cells A2 to A5
contains the prices and cell F1 contains the IVA percentage. For calculating the IVA of first price
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3.3 Functions

we use the formula A2xF$4/100 where we fix the row of cell F4 because we wan it remain fixed
when copying the formula down. Observe how the reference to cell F4 doesn’t change when
copying the formula down.

Example. This animation shows how to calculate the multiplication table using absolute
references.

In general, if you want to fix a reference in a formula that you pretend to copy horizontally,
you must precede the column name with a $ sign; and if you pretend to copy the formula
vertically, you must precede the row name with a $ sign.

3.2.1 Naming cells and ranges

Cell references are somewhat abstract, and don’t really communicate anything about the data
they contain. This makes formulas that involve multiple references difficult to understand. To
overcome this difficulty Excel allows to give name to cells or ranges. To define a cell or range
name, select or cell range and click the Define Name button of the Defined Names panel in the
ribbon’s Formulas tab. In the dialog that appears give a name to the cell and click OK. Cell or
range names must begin with a letter and can’t include spaces.

You can also set the name of a cell or range in the name box of the input bar (see figure 3.1).

Type the cell or range name here ———# NamEe - % |

Figure 3.1: Name box for giving names to cells or ranges.

After that you can use that cell o range name in any formula. Observe that references with
names are always absolutes.

Example. This animation shows how to calculate the IVA of a list of prices using a cell name
for the cell that contains the IVA percentage.

3.3 Functions

Excel has a huge library of predefined functions that performs different calculations organised
by categories. There are three ways to to enter a function in a formula expression:

e Type it rawly if you know its name and syntax.

e Select it from the buttons of the Functions Library panel in the ribbon’s Formulas tab.
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3 Calculus with formulas

fF ZRE@PE A @B

Insert AutoSum Recently Financial Logical Text Date & Lookup & Math More
Function < Used = = < > Time = Reference = & Trig ~ Functions =

Function Library

e Click the Insert Function button * from the input bar. This will show you a dialog
where you can type some key words for looking the desired function an select it (see
figure 3.2). This dialog also shows help about the function and its syntax.

Insert Function @

Search for a function:

Type a brief description of what you want to do and then dick ‘ | Go I
Go

Or select a category: |Most Recently Used IZ|

Select a function:

SUM{numberl;number?;..)
Adds all the numbers in a range of cells.

Help on this function ’ QK ] ’ Cancel

Figure 3.2: Insert function dialog.

3.4 Numeric functions

Numeric functions work with numbers or cells that contains numbers. They are the most
frequently used.

3.4.1 SUM function

The most common function is SUM that calculates the sum of several numbers. Its syntax is
SUM(number1,number?2, . ..) where numberl, number2, etc. are the numbers or cell ranges that

you want to sum.

Example This animation shows how to calculate the sum of the subject grades for every

student in a course.
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3.4 Numeric functions

3.4.2 SUMIF function

The SUMIF function its similar to the SUM function but only sum numbers that satisfied a given
criterion. Its syntax is SUMIF (range,criterion, sum-range) range is the cell range to check the
criterion, criterion is the condition expression of the criterion, sum-range is the range with the
values to sum (if this argument is not provided, the sum is calculated over the values of the
range argument that meet the criterion).

The expression with the condition can be a number, a cell reference, a logical expression
starting with a logical operator (=,>,<,>=,<=,<>) in double quotes, or a pattern text with wildcards
like the question mark 7 (that matches any character) or the asterisk * (that matches any character
string) in double quotes.

Example This animation shows how to calculate the sum of the grades greater than or equal
to 5 for every student in a course.

3.4.3 COUNT function

The COUNT function counts the number of cells with numbers in a range. Its syntax is
COUNT (valuel,value2, ...) where valuel, value2, etc. are the values or cell ranges to count.

Example This animation shows how to calculate the number of subjects grades for every
student in a course.

3.4.4 COUNTIF function

The COUNTIF function its similar to the COUNT but only counts number of cells that satisfied
a given criterion. Its syntax is SUMIF(range,criterion) range is the cell range to check the
criterion and criterion is the condition expression of the criterion,.

The expression with the condition can be a number, a cell reference, a logical expression
starting with a logical operator (=,>,<,>=,<=,<>) in double quotes, or a pattern text with wildcards
like the question mark 7 (that matches any character) or the asterisk * (that matches any character
string) in double quotes.

Example This animation shows how to calculate the number of passed subjects (grade greater
than or equal to 5).

3.4.5 MIN function

The MIN function calculates the minimum value of several numbers. Its syntax is
MIN (numberl,number2,...) where numberl, number2, etc. are numbers or cell ranges for
which you want the minimum.
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3 Calculus with formulas

Example This animation shows how to calculate the minimum grade for every student in a

course.

3.4.6 MAX function

The MAX function calculates the maximum value of several numbers. Its syntax is
MAX (numberl,number2, ...) where numberl, number2, etc. are numbers or cell ranges for
which you want the maximum.

Example This animation shows how to calculate the maximum grade for every student in a
course.

3.4.7 ISNUMBER function

The ISNUMBER function checks if a value is number or not and returns the logical value TRUE in
the first case and FALSE in the second. Its syntax is ISNUMBER (value) where value is a value or
a cell reference.

Example This animation shows how to check if the cells of a range contain numbers or not.
Observe that in the example cells with numbers are aligned to the right and that dates are

numbers.

3.5 Logical functions

Logical functions are very useful to take decisions.

3.5.1 IF function

The most important logical function is the IF functions, that checks whether a condi-
tion is met and returns a value if is true or another value if is false. Its syntax is
IF(condition,true_value,false_value), where condition is the logical condition to test,
true_value is the returned value if the condition is true, and false_value is the returned value if the
condition is false.

In the logical condition expression you use logical operators like equal =, not equal <>, greater
>, less <, greater than or equal to >=, less than or equal to <=, etc. In the true or false value you
can put numbers, text in double quotes, dates, cell references or other formulas.

Example This animation shows how to use the IF function to decide if students pass or don’t
pass a course depending on whether the average grade is greater than or equal to 5.
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3.5 Logical functions

3.5.2 AND function

The AND function will return TRUE if all its arguments are true and FALSE if at least one
argument is false. Its syntax is AND(contidionl,condition2, ...), where conditionl, condition2,
etc are logical conditions.

The following table, known as a truth table, shows the returned value by the AND function
according to the corresponding values of its arguments.

A B | AND(AB)
TRUE | TRUE | TRUE
TRUE | FALSE | FALSE
FALSE | TRUE | FALSE
FALSE | FALSE | FALSE

Example. This animation shows how to use the AND function to see which students have
passed all the subjects of a course with a grade greater than or equal to 5. Observe that conditions
that involve blank cells are always false.

3.5.3 OR function

The OR function will return TRUE if one or more of its arguments are true and FALSE if all its
arguments are false. Its syntax is OR(contidionl,condition2, .. .), where conditionl, condition2,
etc are logical conditions.

The following truth table shows the returned value by the OR function according to the
corresponding values of its arguments.

A B | OR(AB)
TRUE | TRUE | TRUE
TRUE | FALSE | TRUE
FALSE | TRUE | TRUE
FALSE | FALSE | FALSE

Example. This animation shows how to use the OR function to see which students have not
passed some subjects of a course with a grade greater than or equal to 5.
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3.5.4 NOT function

The NOT function will return TRUE if its argument is FALSE, and FALSE if its argument is TRUE.
Its syntax is NOT (condition), where condition is a logical condition.

The following truth table shows the returned value by the NOT function according to the
corresponding values of its argument.

A | NOT(A)
TRUE | FALSE
FALSE | TRUE

3.6 Date and time functions

Date and time functions performs operations with dates and times respectively.

Excel convert automatically any entry with with a date or time formats into a serial number.
For dates, this serial number represents the number of days that have elapsed since the beginning
of the twentieth century (so that January 1, 1900, is serial number 1; January 2, 1900, is serial
number 2; and so on). For times, this serial number is a fraction that represents the number of
hours, minutes, and seconds that have elapsed since midnight (so that 00:00:00 is serial number
0.00000000, 12:00:00 p.m. (noon) is serial number 0.50000000; 11:00:00 p.m. is 0.95833333; and so

on).

3.6.1 Time elapsed between two dates or times.

To calculate the time elapsed between two dates or times, just enter a formula that subtracts the
earlier date or time from the later date or time. In the case of dates, Excel will return the number
of days between these dates. If you want to express it in year units, just divide the number of
days by 365.25. In the case of times, Excel will return the number of hours between these times.
If you want to express it in days unit, just change the cell format to General.

Example. This animation shows how to calculate the time elapsed between two dates and
two times.

3.6.2 TODAY function

The function TODAY returns the system date (usually the current date). Its syntax is TODAY () and
this functions doesn’t have arguments.
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3.6 Date and time functions

Example. This animation shows how to calculate current age of a person using the TODAY

function.

3.6.3 DATE function

The function DATE returns a date serial number for the date specified by the year, month, and
day argument. Its syntax is DATE (year ,month,day), where year is the year, month is the month
(in number) and day is the day.

Example. This animation shows how to calculate the date given the year, moth and day.

3.6.4 DAY, WEEKDAY, MONTH and YEAR functions

The DAY function returns the day of the month of a date. Its” syntax is DAY (date), where date is
the serial number of the date.

The WEEKDAY function returns the day of the week of a date. Its’ syntax is
WEEKDAY (date, type), where date is the serial number of the date and type has three pos-
sible values (1: 1 equals Sunday and 7 Saturday, 2: 1 equals Monday and 7 equals Sunday; 3: 0
equals Monday and 6 equals Sunday).

The MONTH function returns the number of the month of a date. Its” syntax is MONTH(date),
where date is the serial number of the date.

The YEAR function returns the year of a date. Its” syntax is YEAR(date), where date is the
serial number of the date.

Example. This animation shows how to calculate the day, week day, month and year of a
date.

3.6.5 NOW function

The function NOW returns the system time (usually the current time). Its syntax is NOW() and this
functions doesn’t have arguments.

Example. This animation shows how to calculate current age of a person using the TODAY
function.
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3.6.6 TIME function

The function TIME returns a time serial number for the time specified by the hours, minutes and
seconds argument. Its syntax is TIME (hours,minutes,seconds), where year is the year, month is
the month (in number) and day is the day.

Example. This animation shows how to calculate the date given the year, moth and day.

3.6.7 HOUR, MINUTE and SECOND functions

The HOUR function returns the hour of a time. Its” syntax is HOUR (time), where time is the serial
number of the time.

The MINUTE function returns the minute of a time. Its’ syntax is MINUTE (time), where time is
the serial number of the time.

The SECOND function returns the hour of a time. Its” syntax is SECOND (time), where time is
the serial number of the time.

Example. This animation shows how to calculate the hour, minute and second of a time.

3.7 Text functions

Text functions performs different actions on text data type.

3.7.1 TEXT function

The TEXT function converts a number into text using a format specified by the users. Its syntax
is TEXT (number , format) where number is a number or a cell reference that you want to convert
to text, and format is the format pattern for the text in double quotes. In that pattern you can use
a 0 for numbers, . for decimal separator, d for days, m for months, y years, h for hours, m for
minutes and s for seconds. Also you can use currency signs and the percentage sign %.

Example This animation shows how to convert different numbers, dates and times to text.

3.7.2 VALUE function

The VALUE function converts a text string into a number. Its syntax is VALUE (text) where fext is
a text or a cell reference with text that represents a number.

Example This animation shows how to convert different text strings representing numbers,
times and percentages to numbers.
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3.7 Text functions

3.7.3 T function

The T function checks if a value is text and if so, returns the text; Otherwise, the function returns
an empty text string. Its syntax is T(value) where value is a value or a cell reference.

Example This animation shows how to check if the cells of a range contain text or not.
Observe that in the example cells with text are aligned to the left.

3.7.4 ISTEXT function

The ISTEXT function checks if a value is text or not and returns the logical value TRUE in the
first case and FALSE in the second. Its syntax is ISTEXT (value) where value is a value or a cell
reference.

Example This animation shows how to check if the cells of a range contain text or not.
Observe that in the example cells with text are aligned to the left.

3.7.5 LEN function

The LEN function counts the number of characters of a text string. Its syntax is LEN (text) where
text is a text string or a cell reference with text.

Example This animation shows how to count the number of characters of several words.
Observe that numbers are previously converted to text, and that blank cells have 0 characters.

3.7.6 CONCATENATE function

The CONCATENATE function joins together two or more text strings into a combined text string. Its
syntax is CONCATENATE (text1,text2,...) where textl, text2, ... are text strings or cell ranges
with text to join.

Example This animation shows how to concatenate the first name and the last name of some
persons with a blank space between them.

3.7.7 FIND and SEARCH functions

The FIND function returns the position of a specified character or sub-string within a given
text string. Its syntax is FIND(find_text,within_text, [start_num]) where find_text is the
sub-string to find, within_text is text where to find the sub-string, and start_num is an optional
argument that specifies the position in the within_text string, from which the search should begin
(if omitted the search starts from the first character). The search is case-sensitive.

The SEARCH functions works the same that the FIND function except that is not case-sensitive.
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Example This animation shows how to calculate the position of some text sub-strings in a
text with the FIND and the SEARCH functions.

3.7.8 SUBSTITUTE functions

The SUBSTITUTE function replaces one or more instances of a specified text sub-string with
another one supplied within a given text string. Its syntax is SUBSTITUTE(text, old_text,
new_text, [instance_num]) where fext is the text where to perform the substitution, old_text
is the sub-string to replace, new_text is the new text string that it is used to replace the old_text
string, and instance_num is an optional argument that specifies which occurrence of the old_text
should be replaced by the new_text (if this argument is not specified all instances of old_text are
replaced with the new_text). The search is case-sensitive.

Example This animation shows how to replace some sub-strings in some texts by other text
strings.

3.7.9 LOWER and UPPER functions

The LOWER function converts all characters in a text string to lower case. Its syntax is LOWER (text)
where text is the text to convert to lower case.

The UPPER functions works like the LOWER function but it converts text to upper case.

Example This animation shows how to convert to lower case some text strings.

3.8 Database functions

See the section 5.7.

3.9 Mathematical functions

Some common mathematical functions included in the function library are exponentials, loga-
rithmic and trigonometric.
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3.9 Mathematical functions

3.9.1 SQRT function

The SQRT function calculates the root square of a number. Its syntax is SQRT (number) where
number is a number or a cell reference for which you want the square root.

Example This animation shows how to calculate the square root of grades in a course.

3.9.2 EXP function

The EXP function calculates the exponential of a number. Its syntax is EXP (number) where number
is a number or a cell reference for which you want the exponential.

Example This animation shows how to calculate the exponential of grades in a course.

3.9.3 LN and LOG functions

The LN function calculates the natural logarithm of a number (that is with base e). Its syntax
is LN (number) where number is a number or a cell reference for which you want the natural
logarithm.

The LOG function calculates the logarithm of a number in a given base. Its syntax is
LOG (number, [base]) where number is a number or a cell reference for which you want the
logarithm and base is the base of the logarithm (if this argument is omitted, then base 10 is
taken).

Example This animation shows how to calculate the natural logarithm and the base 10
logarithm of grades in a course.

3.9.4 PI function

The PI function returns the constant value of 7t. Its syntax is PI() without arguments.

3.9.5 SIN, COS and TAN functions

The SIN function calculates the sine of an angle in radians. Its syntax is SIN(angle) where angle
is a number or a cell reference with the radians for which you want the sine.

The COS function calculates the cosine of an angle in radians. Its syntax is C0S (angle) where
angle is a number or a cell reference with the radians for which you want the cosine.

The TAN function calculates the tangent of an angle in radians. Its syntax is TAN(angle) where
angle is a number or a cell reference with the radians for which you want the tangent.
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3 Calculus with formulas

If angles are in degrees, they have to be converted to radians before with the function
RADIANS (degrees) where degrees is a number or a cell reference with the degrees that you want
to convert to radians.

Example This animation shows how to calculate the sine, cosine and tangent of several angles.
Observe that the sine of an angle o 180 degrees is not exactly 0 because the RADIANS function
does not calculate the radians corresponding to a number of degrees with total accuracy.

3.9.6 ROUND function

The ROUND function rounds a number to a specified number of digits. Its syntax is
ROUND (number ,digits) where number is a number or a cell reference that you want to round
and digits is the number of digits to which you want to round the number.

Example This animation shows how to round the grades in a course.

3.9.7 ABS function

The ABS function calculates the absolute value of a number. Its syntax is ABS (number) where
number is a number or a cell reference for which you want the absolute value.

3.10 Statistical functions

Excel provides functions to calculate the main descriptive statistics, probability distributions
and also to make inferences about the population. For an introductory text to Statistics visit the
Statistic manual.

3.10.1 AVERAGE function

The AVERAGE function calculates the arithmetic mean of several numbers. Its syntax is
AVERAGE (number1 ,number2, . ..) where numberl,number2, etc. are the numbers or cell ranges
for which you want the average.

Example This animation shows how to calculate the average grade for every student in a
course. Observe that the average grade is well calculated even when there are blank cells in the

range.
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3.10 Statistical functions

3.10.2 AVERAGEIF function

The AVERAGEIF function calculates the arithmetic mean of numbers in a cell range that meet
a given criterion. Its syntax is AVERAGEIF (range,criterion, [average-rangel) where range
is the cell range to check the criterion, criterion is the condition expression of the criterion,
average-range is the range with the values to average (if this argument is not provided, the
average is calculated over the values of the range argument that meet the criterion).

The expression with the condition can be a number, a cell reference, a logical expression
starting with a logical operator (=,>,<,>=,<=,<>) in double quotes, or a pattern text with wildcards
like the question mark 7 (that matches any character) or the asterisk * (that matches any character
string) in double quotes.

Example This animation shows how to calculate the average grade of students with a grade
greater than or equal to 5 for every subject in a course.

3.10.3 MEDIAN function

The MEDIAN function calculates the median of several numbers. Its syntax is
MEDIAN (numberl,number?2, ...) where numberl,number2, etc. are the numbers or cell ranges for
which you want the median.

Example This animation shows how to calculate the median grade for every student in a
course. Observe that the median grade is well calculated even when there are blank cells in the
range.

3.10.4 MODE function

The MODE function calculates the mode of several numbers. Its syntax is MODE (number1,number2, . . .
where numberl,number2, etc. are the numbers or cell ranges for which you want the mode.

Example This animation shows how to calculate the mode grade for every student in a course.
Observe that the mode grade is not calculated when there are not repetitions of values.

3.10.5 PERCENTILE.EXC function

The PERCENTILE.EXC function calculates the k-th percentile of numbers in a cell range. Its syntax
is PERCENTILE.EXC(range,k) where range is the cell range with the values for which you want
the percentile, and k is the relative frequency (between 0 and 1) of the percentile.

Example This animation shows how to calculate the quartiles (percentiles 25, 50 and 75) of
grades for every student in a course. Observe that if we use a cell reference for the k argument,
putting a relative frequency in that cell (0.25 for first quartile, 0.5 for second quartile and 0.75 for
third quartile) we get the correspondent percentile.
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3.10.6 VAR.P function

The VAR.P function calculates the variance of several numbers. Its syntax is
VAR.P(number1l,number2, . ..) where numberl number2, etc. are the numbers or cell ranges for

which you want the variance.

Example This animation shows how to calculate the variance of grades for every student in
a course. Observe that the variance is well calculated even when there are blank cells in the
range.

3.10.7 STDEV.P function

The STDEV.P function calculates the standard deviation of several numbers. Its syntax is
STDEV.P (numberl,number?2, . ..) where numberl,number2, etc. are the numbers or cell ranges
for which you want the standard deviation.

Example This animation shows how to calculate the standard deviation of grades for every
student in a course. Observe that you can also calculate the standard deviation applying the
square root to the variance.

3.10.8 SKEW function

The SKEW function calculates the skewness coefficient of several numbers. Its syntax is
SKEW (number1 ,number2, ...) where numberl,number2, etc. are the numbers or cell ranges
for which you want the skewness coefficient. Excel 2010 uses the following formula to calculate
skewness:

o= ean E ()

where ¥ is the mean and s is the standard deviation.

Example This animation shows how to calculate the skewness coefficient of grades for every
subject in a course.

3.10.9 KURT function

The KURT function calculates the kurtosis coefficient of several numbers. Its syntax is
KURT (number1,number2, ...) where numberl,number2, etc. are the numbers or cell ranges
for which you want the kurtosis coefficient. Excel 2010 uses the following formula to calculate
kurtosis:
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3.11 Other functions

B nn+1) y Xj—X 4_ 3(n —1)?
8= = 1) (n—2)(n—3) s (n—2)(n—3)
where ¥ is the mean and s is the standard deviation.

Example This animation shows how to calculate the kurtosis coefficient of grades for every
subject in a course.

3.11 Other functions

Other common functions are the following.

3.11.1 ISBLANK function

The ISBLANK function checks if a value is null or a cell is blank. Its syntax is ISBLANK (value)
where value is a value or a cell reference.

Example This animation shows how to check if some cells are blank or not. Observe that cell
A3 is not blank because it contains a blank space.

3.11.2 ISERROR function

The ISBLANK function checks if a value or cell is an error. Its syntax is ISERROR (value) where
value is a value or a cell reference.

Example This animation shows how to check if some cells have errors.

3.12 Auditing formulas

When Excel can not perform an operation or when there is an error in a formula, it shows an
error. Some common errors are

o #NAME? error. Occurs when Excel does not recognize text in a formula. Usually happens
when you misspell the name of a function.

e #VALUE! error. Occurs when a formula has the wrong type of argument. Usually
happens when you try to performs mathematical operations with cells that does not
contain numbers.

e #DIV/0! error. Occurs when a formula tries to divide a number by 0 or an empty cell.
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3 Calculus with formulas

o #REF! error. Occurs when a formula refers to a cell that is not valid. Usually happens
when a formula refers to a deleted cell.

o #NUM! error. Occurs when a formula or function contains invalid numeric values. For
example when trying to calculate the square root of a negative number.

e #N/A error Occurs when a value is not available to a function or formula.

In complex formulas it could be difficult to detect the error. Fortunately, Excel provide some
tools for tracking down errors.

3.12.1 Tracing formulas

The simplest procedure to trace formulas is double click a cell with a formula. This will show
the cells referenced by the formula marked in different colours.

Another possibility is to trace precedents or dependents references. If you select a cell with a
formula and click the Trace Precedents button of the Formula Auditing panel on the ribbon’s
Formulas tab, Excel will show arrows to the cells that affect the value of the selected cell. And
if click the Trace Dependents button of the Formula Auditing panel on the ribbon’s Formulas
tab, Excel will show arrows to the cells that are affected by selected cell. To remove the arrow
simply click the Remove Arrows button of the Formula Auditing panel on the ribbon’s Formulas
tab.

Example This animation shows how to trace a formula to calculate the price of product
without discount, with discount but without taxes and with discount and taxes.

3.12.2 Error checking

If some formula have an error, you can check where the error come from selecting the cell with
the error and clicking the Error Checking button @ of the Formula Audit ing panel on the
ribbon’s Formulas tab. This will display a dialog with the formula expression, an explanation of
the error and several options. If the error is in the selected cell you can click the option Show
Calculation Steps to evaluate the formula (see the section Formula evaluation). But if the
error is in a cell that affects the selected cell you can click the option Trace Error. This will
show red arrows to cells where the error come from.

Example This animation shows how to check an error in a formula to calculate the price of
product without discount, with discount but without taxes and with discount and taxes.
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3.12 Auditing formulas

3.12.3 Formula evaluation

In general, you can evaluate any formula, even if it has no error, selecting the cell with the
formula and clicking the Formula Evaluation button @ of the Formula Auditing panel on the
ribbon’s Formulas tab. This will display a dialog where you can evaluate the formula step by
step.

Example This animation shows how to check an error in a formula to calculate the price of
product without discount, with discount but without taxes and with discount and taxes.
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Plotting charts

A picture is worth a thousand words. That’s why data is usually presented in a graphical form, and
for that reason spreadsheets provide different types of charts. This section presents the main
chart types and how to plot them in Excel 2010.

4.1 Charts creation
Regardless the chart type, the steps to create a chart are:

1. Select the range that contains the data to plot. Data should be arranged in series (vertically
or horizontally) following the next rules:

e Do not leave empty rows or columns within the data range or between data labels
and data.

e Only one row and/or one column should be used for data labels.

e Each data label should be unique.

2. Select the type of chart from the Charts panel on the ribbon’s Insert tab.
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4 Plotting charts
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3. Set the chart design (data serie to plot, order, etc.). You can use the ribbon’s Design tab.
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4. Apply a layout (title, axis, legend, grids, data labels, etc.). You can use the ribbon’s Layout
tab.
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5. Apply a style format (text, line and background colours). You can use the ribbon’s Format
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Charts are embedded in the same worksheet that data by default but it’s possible to put it on
a separate worksheet. For that right-clicking the chart background and select Move chart. In the
dialog that appears select New sheet give a name to the worksheet a click OK.

Charts are linked to data from which they come. This means that any change in the data will
be immediately reflected in any derived chart.

4.2 Types of charts

There are eleven major chart types (Column, Line, Pie, Bar, Area, Scatter, Stock, Surface,
Doughnut, Bubble and Radar) and each has many subtypes.

Each chart type has a purpose and requires data to be arranged in a particular way. So
choosing the right chart is probably the most important decision. The main chart types and their
purpose are presented below.
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4.2 Types of charts

4.2.1 Column and bar charts

A column or bar chart is a set of bars (usually rectangles) graphed over an horizontal and vertical
axis (also known as XY axis). Each bar is graphed over the corresponding category with a
length proportional to the value of the category in the data serie. Usually more than one data
serie are plotted and bars corresponding to different series are differentiated with colours. In
a column chart, categories appear horizontally and values appear vertically, whereas in a bar
chart, categories appear vertically. Column charts, unlike bar charts, is suitable for emphasizing
data variations over a period of time.

Example. The figure 4.1 shows a column chart showing the evolution of fruit prices. Looking
at the chart you can quickly realize that strawberries are the most expensive (longest bars) and
apples the cheapest (shortest bars) along the time. Also that the prices of strawberries and
bananas are decreasing, the prices of oranges are increasing and the prices of apples are almost
stables.

Fruit Prices Evolution

€5.00
£€4.50
€4.00
€3.50
€3.00
€250 - W Bananas

u Apples

€2.00 - ¥ Oranges
€1.50 -
€1.00 -
€0.50 -
€0.00 ~

m Strawberries

Jan-15 Feb-15 Mar-15 Apr-15

Figure 4.1: Example pie chart comparing fruit prices.
Excel offers a lot of shapes for the bars (rectangles, cylinders, cones, pyramids) in 2-D an 3-D,
and allows to stack bars. Also is possible to add error bars to the bars.

Example. This animation shows how to create a column chart for the apple prices evolution
(one data serie).

And this animation shows how to create a column chart for the fruit prices evolution (several
data series).

4.2.2 Line charts

A line chart display a serie of data points called markers connected by straight line segments.
Each marker is graphed over the corresponding category at a height proportional to the value
of the category in the data serie. It’s similar to a column chart but using markers at the end of
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4 Plotting charts

bars instead of bars, and joining them with straight line segments. Line charts are suitable for
displaying and comparing trends over a period of time.

Example. The figure 4.2 shows a line chart showing the evolution of fruit prices. Looking
at the chart you can quickly realize that strawberries are the most expensive (higher markers)
and apples the cheapest (lowest markers) along the time. Also that the prices of strawberries
and bananas are decreasing (lines with negative slope), the prices of oranges are increasing (line
with positive slope) and the prices of apples first decrease an then increases.

Fruit Prices Evolution
€5.00
€4.50
€4.00 —
€350 T
€3.00 \ —4—Apples

€250 ,A.f —@—Bananas

€2.00 - == 0ranges

€1.50 — - - — —e—Strawberries
€1.00

€0.50
€0.00 T 1
Jan-15 Feb-15 Mar-15 Apr-15

Figure 4.2: Example pie chart comparing fruit prices.

Excel offers different subtypes of line charts, with or without data points in 2-D and 3-D, and
also allows to stack lines.

Example. This animation shows how to create a line chart for the fruit prices evolution.
Looking at the chart you can quickly realize which prices are increasing and which prices are
decreasing.

4.2.3 Area charts

An area chart is similar to a line chart but filling the area between the line and the horizontal
axis. Area charts are suitable for displaying the relative importance of values over time. It'ss
similar to a line chart, but because the area between lines is filled in, the area chart puts greater
emphasis on the magnitude of values and less emphasis on the flow of change over time.

Example. The figure 4.3 shows an area chart showing the evolution of accumulated fruit
prices. Looking at the chart you can quickly realize that strawberries are the most expensive (the
largest area) and that accumulated prices are decreasing.

Excel allows to plot areas in 2-D or 3-D and also to stack areas.

Example. This animation shows how to create an area chart for the evolution of accumulated
fruit prices.
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Figure 4.3: Example pie chart comparing fruit prices.

4.2.4 Pie charts

A pie chart is a circle divided into slices called sectors. Each sector represents a category of the
data serie an has an angle or area proportional to the quantity that correspond to the category.

Pie charts are suitable for displaying the parts of a whole. Unlike the other charts presented
so far, which can graph multiple data series, pie charts can graph just one data series.

Example. The figure 4.4 shows a pie chart comparing fruit prices. Looking at the chart you
can quickly realize that strawberries are the most expensive (biggest sector) and apples are the
cheapest (smallest sector).

Fruit Prices

u Apples
MW Bananas
W Oranges

B Strawberries

Figure 4.4: Example of pie chart comparing fruit prices.

Again Excel has several subtypes that allows you to emphasize a part of the whole in 2-D or
3-D.

Example. This animation shows how to create a pie chart comparing the fruit prices of
January.
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4 Plotting charts

4.2.5 Doughnut charts

Doughnut charts are similar to pie charts except for its ability to display more than one data
series.

Example. The 4.5 shows a doughnut chart comparing fruit prices in January and April. The
inner doughnut correspond to prices of January and the outer to prices of April. Looking at the
chart you can quickly realize that, although the price of apples were smaller in April than in
January, it was relatively higher in April than in January, compared to the rest of fruit prices.

Fruit Prices Evolution

m Apples
B Bananas
W Oranges

B Strawberries

Figure 4.5: Example of doughnut chart comparing fruit prices.

Example. This animation shows how to create a doughnut chart comparing the fruit prices
in January and April.

4.2.6 XY Scatter charts

An XY scatter chart is a point cloud graphed using Cartesian coordinates. Each point correspond
to a pair of values. The first value of the pair determines the position on the horizontal axis and
the second value of the pair determines the position on the vertical axis. XY Scatter charts are
suitable for displaying correlation among the data pairs of two numeric variables.

Example. The figure 4.6 shows an XY Scatter chart relating banana and strawberry prices.
Looking at the chart you can quickly realize that there is a positive correlation (when banana
price increase, strawberry price increase too).

Example. This animation shows how to create an XY Scatter chart relating banana and
strawberry prices.

4.2.7 Histograms

A histogram is a graphical representation of the distribution of numerical data. It’s similar
to a column chart but data values are grouped into interval classes and each bar represents a

48



https://en.wikipedia.org/wiki/Pie_chart#Doughnut_chart
http://aprendeconalf.es/office/excel/manual/img/example_chart_doughnut.gif
https://en.wikipedia.org/wiki/Scatter_plot
http://aprendeconalf.es/office/excel/manual/img/example_chart_scatter.gif
https://en.wikipedia.org/wiki/Histogram

4.3 Chart design
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Figure 4.6: Example of XY scatter chart relating banana and strawberry prices.

class. Histograms charts are suitable for displaying frequency of data values in one numeric
variable.

To plot an histogram previously is required to load the Analysis ToolPak add-in.

Example. This animation shows how to create an histogram of the grades in a course.

4.3 Chart design

4.3.1 Changing the data source

You can change the data range graphed in a chart anytime clicking the Select Data button
of the Data panel on the ribbon’s Design tab. This brings a dialog where you can select the
new data range, switch rows and columns series, add new data series to graph and their labels,
remove or edit existing data series or change the order in which are graphed in the chart.

Observe that is possible to plot in the same chart data in separated ranges.

Example. This animation shows how to add the orange prices data serie to a column chart
for the apple prices evolution.

4.3.2 Switching rows and columns

When Excel creates a new chart with x and y axis, it automatically graphs the data by rows in
the selected range so that the column headings appear along the horizontal axis and the row
headings appear in the legend. If you want to switch from row series to column series, that is,
that row headings appear on the horizontal axis and the column headings appear in the legend,
click the Switch Row/Column button of the Data panel on the ribbon’s Design tab.
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4 Plotting charts

Example. This animation shows how to switch from row series to column series in a column
chart for the fruit prices evolution.

4.4 Chart layout

After creating a chart you can add new layout elements like chart titles, axis titles, legends, data
labels, grids, trend lines, error bars, etc. or modify the existing ones.

Data label Error bar Trend line Data serie
p A

/!

Chart tie » Fruit Prices
6.000€
5.000€ Grid line
Vertical axis labels —— 4.000¢ - = A pples

Vertical axis tide p--g 3.000€ - = Bananas

e Oranges

2.000€
s Strawherries
1.000€ 7 Linear (Oranges)
) . 0.000€ +
Horizontal axis labels — = jan1s Feb-15 Mar-15 Apr-15

Horizontal axis title B~ Month Legend

Figure 4.7: Parts of a chart.

To format any element of a chart right-click the element (bar, line, title, axis, legend, etc) and
select the corresponding option at the bottom of the contextual menu. This will open a dialog
where you can perform the desired changes for the selected element.

4.4.1 Titles

You can add a title to the chart selecting the chart and clicking the Chart Title button of the
Labels panel on the ribbon’s Layout tab. That will show a drop down menu that let you choose
between a centered overlay title (inside the chart area) or an above chart (outside the chart
area).

Example. This animation shows how to add a title to a column chart for the fruits prices
evolution and how to change the font colour.

4.4.2 Axes

You can add a title to the horizontal or vertical axes selecting the chart and clicking the Axis
Title button of the Labels panel on the ribbon’s Layout tab.
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Example. This animation shows how to add a title to the horizontal and vertical axes of a
column chart for the fruits prices evolution. The vertical axis title is rotated 90 degrees.

One of the most important parts of a chart are axis scales. Excel allows you to configure the
axis scale setting the minimum and maximum showed in the axis, the major and minor units,
the format of thick marks (small lines intersecting axis that indicate categories, scale units or
chart data series) and their labels, or even the scale type (linear by default or logarithmic). To
configure an axis right-click any label of the axis (not the axis title) and select the Format Axis
option from the contextual menu. This will open a dialog with a lot of axis options. Change
whatever you want and click Close.

Example. This animation shows how to change the scales of the horizontal and vertical axes
of a column chart for the apple prices evolution. Observe that in the original chart the minimum
value of the vertical axis scale is 1.26, what magnify the differences between month prices. To
avoid that the minimum value of vertical scale is set to 0, and the major unit is set to 0.1. Also
the format of tick marks labels is changed to currency with two decimal places. On the other
hand, the tick marks labels of the horizontal axis are rotated 30 degrees counterclockwise.

4.4.3 Grid

A grid is composed of horizontal or vertical lines (usually equally spaced) over the axes. Grids
are helpful to mark out more precisely the position of markers, bars, lines or other chart elements
in the axis scales.

Excel allows to plot both horizontal and vertical grid lines for major and minor tick marks.
To plot vertical grid lines right-click any label of the horizontal axis and select the Add Major
Gridlines option for drawing lines over the major tick marks, or Add Minor Gridlines for
drawing lines over the minor tick marks. To plot horizontal grid lines do the same but right-
clicking any label of the vertical axis. Once the grid line is plotted you can change its format
right-clicking any label of the axis and selecting the Format Major Gridlines or Format Minor
Gridlines option.

Example. This animation shows how add vertical major grid lines and horizontal minor grid
lines. Also show how to change the line style of minor grid lines.

4.4.4 Legends

A legend is key that identifies patterns, colors, or symbols associated with the markers of a chart
data series. The legend shows the data series name corresponding to each data marker.

Excel usually plots a legend to the right of the chart but it’s possible to change the legend to
other position or to remove it. To plot the lenged of a chart click the Legend button of the Labels
panel on the ribbon’s Layout tab. This shows a drop down menu with different positions for the
legend. After plotting the legend, if you want to format it right-click it and select Format Legend.
This will open a dialog where you can choose the legend position, the frame and background
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colours and many other legend aspects. Finally if you want to remove a legend, just select it and
press the Supr key.

Example. This animation shows how add a legend for the fruits to the right of a column
chart with the fruit prices evolution. Also it shows how to plot a frame around the legend and
how to move the legend to the top.

4.4.5 Data series

The aspect of any graphic element used to represent a data serie in a chart (bars, markers, lines,
sectors, etc) can be easily changed. To format the graphic element corresponding to a data serie
right-click it and select the Format Data Series option. This will open a dialog where you can
change the shape, border and background colours, space between elements, and many other
aspects. It’s also possible to format only one element of the serie. For that you need to click it
two times (not double-clicking), then right-click it and select the Format Data Point option.

Example. This animation shows how to change the background colour of orange bars in a
column chart for the fruits prices evolution. It also shows how to add a glow effect over the
highest bar.

4.4.6 Data labels

Sometime is useful to plot the values for a data serie next to their bars, markers, lines, sectors or
other chart elements. To plot the values of a data serie right-click the chart element (bar, marker,
line, sector, etc) corresponding to the data serie and select the Data Labels option. This will
plot the value corresponding to each bar, marker, sector, etc. close to it.

Example. This animation shows how add a legend for the fruits to the right of a column
chart with the fruit prices evolution. Also it shows how to plot a frame around the legend and
how to move the legend to the top.

4.4.7 Chart styles

Finally, the Chart styles panel on the ribbon’s Design tab has many predefined chart styles
that combine different colours for graphics elements and backgrounds. Apply one of those styles
is as easy as select the chart an click the desired style.

Also, the Shape styles panel on the ribbon’s Format tab have predefined styles for the
background area and frame of the chart.

Example. This animation shows how to apply some chart and shape styles to a column chart
with the fruit prices evolution.
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A database is an organised collection of data. Usually databases are composed of records that
contains information about the same object (person, company, product, etc), and records are
composed of fields that contains every piece of information (name, address, phone number,
price, etc.).

Example The next table show a students database with fields First name, Last name, Address,
City, Birth date, Average grade and Passed credits.

First name | Last name Address City Birth date | Average grade | Passed credits
Maria Sanchez Garcia c. Estrella, 9 Madrid | 23/10/1994 5,8 78
Carlos Pérez Lopez c. Bravo Murillo, 34 3°-D Madrid 16/08/1993 7,9 123
Luis Gonzalez Roca c. Antonio Lopez, 67 1°-A | Madrid 07/07/1995 8,2 45
Camen Aguirre Jorddn c. Espada, 12 4°-C Sevilla 06/03/1994 42 28
Luisa Martin Garrido c. Cervantes, 14 Albacete | 22/01/1994 6,7 54
Alberto Pintado Marin c. Arroyo, 27 2°-C Sevilla 10/03/1995 41 12
Marina Gomez Gomez c. Veldzquez 28 4°-A Madrid 12/04/1994 7,7 62
Javier Yagiie Pinzon c. Rosales, 76 8°-B Madrid 18/12/1993 6,1 82
Lucas Guerrero Monzén | c. Isaac Peral, 30 Bajo Albacete | 12/01/1995 5,4 32

5.1 Database creation in Excel

Excel allows to define databases as tables where fields are defined in columns and records in
rows. The first row of the table contains labels for each field. This tables are also called data
lists.
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To create a data list first enter the name of the fields in the first row of the table, each in one
column. This first row with the field names is the headers row. Field names must be unique and
there musn’t be blank cells in the headers row. After creating the fields enter first record data in
the appropriate columns of the row immediately below the one containing the field names. To
Excel recognise this table as a data list, click the Format as Table button on the ribbon’s Home
tab and then click a thumbnail of one of the table styles in the drop-down gallery.

After that you can enter the remaining records, one by row. After entering the data of a field
press the Tab key to go to the next field of the same record, or to the first field of the next record
if you are in the last field of a record.

Example. This animation shows how create a data list of students with the fields First name,
Last name, Address, City, Birth date, Average grade and Passed credits.

After creating a data list Excel will give a name to it, but is advisable to give it a descriptive
name (see the Naming cells and ranges section).

5.2 Data validation

When entering data to a data list is important to validate data to maintain database integrity.
Data validation allows to specify which type and range of data are accepted by a cell or field
(column). To apply a validation rule to a field, select the field column of the data list and click
Data validation button of the Data tools panel on the ribbon’s Data tab. In the dialog that
appears, select the validation criteria from the drop-down list of the Setting:

o Whole number allows only integers numbers between a specified minimum and a maximum
or greater o less than a specified number.

o Decimal allows decimal numbers between a specified minimum and maximum or greater

or less than a specified number.
o List allows a list of defined entries.
e Date allows dates between two specified dates or before or after a specified date.
o Time allows times between two specified times or before of after a specified time.

o Text length allows text with a restricted length.

After selecting the validating criteria, enter the correspondent parameters (minimum or
maximum numbers, dates, times or range with the entries of the list). You can also define an
input message in the Input Message tab and an error message in the Error Alert tab that will
be shown if an invalid entry is entered in the field.

Example. This animation shows how create a validation rule for the Average grade field in a
data list of students.

54



http://aprendeconalf.es/office/excel/manual/img/example_database_creation.gif
/office/excel/manual/formulas.html#Namingcellsandranges
http://aprendeconalf.es/office/excel/manual/img/example_data_validation.gif

5.3 Importing databases

5.3 Importing databases

Excel offers the possibility to import data from diverse sources like csv text files, XML files,
relational databases like Access or web data sources.

5.3.1 Importing data from csv text files

To see how to import data from csv text file see the section 1.8.2.

5.3.2 Importing from web data sources

There are many web pages that offers open data in a suitable format for import from Excel. To
import data from a web data source click the From Web buttom of the Get External Data panel
on the ribbon’s Data tab. This opens a web browser where you must enter the URL of the page
with de data source. When the browser shows the data table some yellow arrows appears that
allow you to select the rows and columns of the table to import.

Example This animation shows how to import the IBEX 35 serie from Yahoo finances.

5.3.3 Importing data from Qandl

Quandl is a finance and economic data repository with hundred of open data series. It's possible
to import data from Qandl to Excel easily, but you need the Quandl add in for Excel. To install
the Quandl add in for Excel follow these instructions.

After installing the add in a new tab labelled Quandl appears in the ribbon. To import a data
serie from Qand], first search the data serie clicking the Search button on the ribbon’s Quandl
tab, enter some key words for the search and click the Show Results button, select the data serie
desired from the search results, click the Insert Selected Codes buttom and click the Close
button. This will insert the Quandl code of the data serie (if you know the Quandl code of the
data serie you can avoid the search and enter it directly in a cell). Finally, select the cell with the
Quandl code and click the Download button on the ribbon’s Quandl tab. This will download the
data serie and put it in a range below the cell that contais the Quandl code.

Example This animation shows how to import the IBEX 35 serie from Quandl.

5.4 Data sorting

To sort the data list records on a single field, you simply click that field’s AutoFilter button (the
button with the triangle that appears to the right of the header) and then click the appropriate
sort option on its drop-down list: - Sort A to Z or Sort Z to A in a text field. - Sort Smallest to
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Largest or Sort Largest to Smallest in a number field. - Sort Oldest to Newest or Sort Newest to
Oldest in a date field.

Other option to sort a data list on a field is to select a cell of the field column an click the
Sort A to Zbutton 2} of the Sort & Filter panel on the ribbon’s Data tab, to sort ascending,

or the Sort Z to A button it to sort descending.

Excel then will reorder all the records in the data list according to the ascending or descending
order selected.

Example. This animation shows how to sort a students database. First ascending on the Birth
date field, next descending on the Average degree field, and finally ascending on the Last name
field.

If you need to sort a data list on more than one field, select a cell of the data list and click
the Sort button of the Sort & Filter panel on the ribbon’s Data tab. Then, in the dialog that
appears, select the first sorting field column and the sorting order (ascending or descending),
next the second sorting field column an the sorting order, and so on.

Example. This animation shows how to sort a students database on the fields City ascending
and Average grade descending.

You can also sort a range of cells in general indicating the name of the columns instead of the
field names.

5.5 Summarizing data

With large tables or data lists is difficult to extract relevant information. For that purpose, Excel
provides several methods for summarizing data.

5.5.1 Totaling and subtotaling fields

A common operation is to apply a function to a whole field in a data list, as for instance the
SUM function for summarizing or the AVERAGE function for averaging all the values in a field
column. This could be done activating the Total row check box of the Table Style Options
panel on the ribbon’s Table Options tab. This will add a total row at the bottom of the table.
Clicking any cell of this row you can choose which function to apply to the whole field.

Example This animation shows how to sum the passed credits of students in a students
database. It also shows how to average the average grade.

Excel also allows subtotaling a field by categories of other field. This procedure only works
with data lists formatted like tables, so if a data list have been formatted like a table first it has to
be converted to a range selecting any cell of the table and clicking the Convert to Range button
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of the Tool panel on the ribbon’s Table Tools - Design tab. After that, you have to sort the
data list by the field with the categories to summarize (see the section 5.4). Finally, to subtotaling
a data list click the Subtotal button of the Outline panel on the ribbons’ Data tab. This will
display a dialog where you have to select the field with the categories in the At each change
in drop-down menu, the function to apply (sum, count, average, etc.) in the Use function
drop-down menu, check the fields to with apply the subtotaling function in the Add subtotal
to list, and click OK.

Example This animation shows how to subtotaling the passed credits of students in a students
database by the city where they live.

5.5.2 Pivot tables

A pivot table is a powerful tool for exploring data. It help you organise and summarize the
raw data in your data list, revealing patterns or relationships that might not be obvious at first
glance.

To create a pivot table click on any cell of a data list and then click the PivotTable button on
the ribbon’s Insert tab. This display a dialog where you can select the range for the pivot table
(by default Excel select the whole data list) and choose between placing the pivot table in a new
workbook (default) or in the same workbook (in this case you have to indicate in which cell).
After click OK, a pane appears on the right side of the pane:

e Report Filter for the fields that enable you to page through the data summaries shown in
the actual pivot table by filtering out sets of data — they act as the filters for the report.
So, for example, if you designate the Year Field from a data list as a Report Filter, you can
display data summaries in the pivot table for individual years or for all years represented
in the data list.

e Column Labels for the fields that determine the arrangement of data shown in the columns
of the pivot table.

e Row Labels for the fields that determine the arrangement of data shown in the rows of
the pivot table.

e Values for the fields whose data are presented and summarized in the body cells of the
pivot table. By default Excel will use the SUM function to summarize values. To use
another function click the field and select the Value Field Settings option in the menu
that appears. In the dialog that appears just select the function that you want to use for
summarizing and click OK.

Example This animation shows how to create a pivot table for a students database. The pivot
table shows and summarizes the passed credits by degrees on rows and by cities on columns.

This animation shows how to arrange the previous pivot table to show the passed credits
summarized first by city and then by degree and vice versa, both on rows.
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This animation shows how to arrange the previous pivot table to show, in addition to the
passed credits, the average grade of students. The passed credits are summarized using the SUM
function while the average grade is summarized using the AVERAGE function.

This animation shows how to filter the previous pivot table to show only the values of course
year 2014 and not to show the physics degree.

To change the format of a pivot table you can use the Layout panel on ribbon’s PivotTable
Tools - Design tab. This panel has four buttons:

e Subtotals Allows to show subtotals at top of groups, at bottom of groups or not to show
subtotals.

e Grand Totals Allows to show grand totals for rows, for columns, for both rows and
columns, or not to show grand totals.

e Report Layout Allows to show the groups in compact form (all the grouping fields in the
same column), in outline form (every grouping field in a different column) or in tabular
form (like the outline form but adding extra rows for the subtotals).

e Blank rows Allow to insert or not a blank row after each group.

It’s also possible to apply a predefined style to a pivot table just selecting the desired style
from the PivotTable Styles panel on ribbon’s PivotTable Tools - Design tab.

Example This animation shows how to format and how to apply a style to the previous pivot
table.

5.5.3 Pivot chart

Pivot tables can be accompanied by pivot charts, that is an interactive chart where you can
present and summarize data grouped by some fields like a in a pivot table. To create a pivot
chart from a pivot table, in the worksheet with the pivot table click the PivotChart button of the
Tools panel on the ribbon’s PivotTable Tools - Options tab. This will show a dialog with
the charts types. Select the desired chart type and click OK. After that Excel inserts a chart in
the same worksheet of the pivot table reflecting the same information of the pivot table. Fron
now on, any change in the pivot table will be reflected in the pivot chart.

Example This animation shows how to create a pivot chart from a pivot table for a students
database.

Of course, you can change the pivot chart layout as any other chart (see section 4.4).
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5.6 Data filtering

With huge databases it’s difficult to find the desired information. To overcome this problem
Excel provide several methods to filter the database. Filtering is the procedure for specifying the
data that you want displayed in an Excel data list.

5.6.1 Apply a simple filter

The easiest way to perform this basic type of filtering on a field is to click the AutoFilter button
(the button with the triangle that appears to the right of the header). This display a drop-down
menu that contains at the end a list box with a complete listing of all entries made in that
column, each with its own check box. In this list click the check box in front of the (Select All)
option at the top of the field’s list box to clear the check boxes, then click each of the check boxes
corresponding to the entries for the records you do want displayed in the filtered data list, and
finally click OK. Excel then hides rows in the data list for all records except for those that contain
the entries you just selected.

Example This animation shows how to filter the students of Sevilla and Albacete in a students
database.

To perform more sophisticated filters you can use the other filter options of the AutoFiller
button. These filter options depend on the type of entries in the field:

e If the column only contains dates, the menu contains a Date Filters option with a
submenu that allows you to filter dates equals to, before o after a given date; dates
between two given dates; dates of today, yesterday and tomorrow; dates of this week, last
week and next week; dates of this month, last month and next month; dates of this quarter,
last quarter and next quarter; dates of this year, last year and next year; and dates in a
specific period (quarter or month).

e If the column contains only numbers or a mixture of dates with numbers, the menu
contains a Number Filters option with a submenu that allows you to filter numbers
equal or not equal to a given number; numbers greater than, greater than or equal to, less
than, less than or equal to a given number; numbers between two given numbers; top 10
numbers; number above the average and numbers below the average.

e If the column only text or a mixture of text, date and numbers, the menu contains a Text
Filters option with a submenu that allows you to filter text equal or not equal to a given
text; text that begins or end with a given text; and text that contains or does not contains a
given text.

If the filter selected requires some parameter (date, number or text), a dialog appears where
you must enter that data and click OK.
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Example This animation shows how to filter the students born before 1/1/1995, with an
average grade greater than or equal to 5, and whose name begins with M, in a students
database.

5.6.2 Apply a complex filter

Simple filters are enough in most cases, but sometime you need to filter data according to more
complex criteria. Fortunately Excel provides a method to perform filters based on calculated
criteria with formulas.

To perform a filter with calculated criteria first you have to specify the criteria somewhere
in the worksheet that contains the data list. The criteria must have a cell header and a logical
formula in the cell just below. In the logical formula you can use functions and references to the
cells, but it's important to note that all references must be to cells in the first row of the data
list. After that, to apply the filter you need to select a cell in the data list and click the Advanced
button ? of the Sort & Filter panel on the ribbons’s Data tab. This shows a dialog where
you have to enter the range of the data list (usually Excel auto recognise it), the range of the filter
criteria and click OK. Excel will apply the logical formula to every row of the data list and show
only the records where the formula returns TRUE.

Example This animation shows how to filter the students with an average grade greater than
or equal to 5, and a number of passed credits over the average, in a students database, using a
calculated criteria. Observe how is used the data list name and the field name to reference the
column of passed credits in the average calculation.

5.6.3 Clear a filter

To clear an active filter in a data list click the AutoFilter button of the column with the active
filter and select the option Clear Filter. After that Excel will show all the records hidden by
the removed filter, but the rest of filters will continue active. To clear all the filters in a data list,
select a cell of the data list and then click the Clear button of the Sort & Filter panel on the
ribbons’s Data tab. This will show all the records of the data list.

5.7 Database functions

Excel have some predefined functions that can be applied to data list. Some of them apply other
function only to records in a data list that match a criteria you specify.
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5.7 Database functions

5.7.1 Define a criteria

The criteria must be defined in a range and must include at least one header with a field name
that indicates the field whose values are to be evaluated and one cell just below with the value or
expression to be used in the evaluation. The expression with the condition is a text string starting
with a logical comparator (=,>,<,>=,<=,<>) or a pattern text with wildcards like the question mark
7 (that matches any character) or the asterisk * (that matches any character string). You can
specify multiple conditions in different columns. If you want to apply the function to all the
records of the data list, just leave the cell with the criteria conditions blank.

5.7.2 DSUM function

The DSUM function sums the values in a numeric field (column) of records in a data list that
match the criteria you specify. Its syntax is DSUM(database,field,criteria), where database
is the range of the data list, field is the name of the field that contains the values to add up (it
must be a numeric column) enclosed in double quotes, and criteria is the range that contains the
criteria with the conditions you specify.

Example This animation shows how to sum the passed credits of students from Madrid born
in 1994 or after with an average grade greater or equal to 6, in a students database.

5.7.3 DCOUNT function

The DCOUNT function counts the values in a numeric field (column) of records in a data list that
match the criteria you specify. Its syntax is DCOUNT (database,field,criteria), where database
is the range of the data list, field is the name of the field that contains the values to add up (it
must be a numeric column) enclosed in double quotes, and criteria is the range that contains the
criteria with the conditions you specify.

Example This animation shows how to count the students with an average grade greater
than or equal to 6 whose name begins with L, in a students database.

5.7.4 DMIN function

The DMIN function returns the minimum in a numeric field (column) of records in a data list that
match the criteria you specify. Its syntax is DMIN(database,field,criteria), where database
is the range of the data list, field is the name of the field that contains the values to add up (it
must be a numeric column) enclosed in double quotes, and criteria is the range that contains the
criteria with the conditions you specify.
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5.7.5 DMAX function

The DMAX function returns the maximum in a numeric field (column) of records in a data list that
match the criteria you specify. Its syntax is DMAX (database,field,criteria), where database
is the range of the data list, field is the name of the field that contains the values to add up (it
must be a numeric column) enclosed in double quotes, and criteria is the range that contains the
criteria with the conditions you specify.

Example This animation shows how to calculate the minimum and the maximum average
grade of students from Madrid born before 1995, in a students database.

5.7.6 DAVERAGE function

The DAVERAGE function averages the values in a numeric field (column) of records in a data list
that match the criteria you specify. Its syntax is DAVERAGE (database,field,criteria), where
database is the range of the data list, field is the name of the field that contains the values to
add up (it must be a numeric column) enclosed in double quotes, and criteria is the range that
contains the criteria with the conditions you specify.

Example This animation shows how to average the average grades of students from Madrid
born in 1994 or after with an average grade greater or equal to 6, in a students database.

5.7.7 DSTDEVP function

The DSTDEVP function calculates the standard deviation the values in a numeric field
(column) of records in a data list that match the criteria you specify. Its syntax is
DSTDEVP (database,field,criteria), where database is the range of the data list, field is the
name of the field that contains the values to add up (it must be a numeric column) enclosed
in double quotes, and criteria is the range that contains the criteria with the conditions you
specify.

Example This animation shows how to calculate the standard deviation of average grades of
students from Madrid born in Madrid before 1995, in a students database.

5.7.8 DGET function

The DGET returns the value of field (column) in the record of a data list that match the criteria
you specify. Its syntax is DGET (database,field,criteria), where dafabase is the range of the
data list, field is the name of the field that contains the values to return enclosed in double quotes,
and criteria is the range that contains the criteria with the conditions you specify.

If no record satisfy the criteria, the function returns a VALUE! error, and if more than one
records satisfy the criteria the functions return a NUM! error.
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5.7 Database functions

Example This animation shows how to find the student with the highest grade in a student
database.

Other functions allow to search values in a list or table.

5.7.9 VLOOKUP and HLOOKUP functions

The VLOOKUP function finds things in a table or list by row. Its syntax is VLOOKUP (value, table,
col-index, [approx-matchl]), where value is the value you want to look up, table is the range
of the table or list in which to perform the search, col-index is the the column number (starting
with 1 for the left-most column of fable range) that contains the return value, and approx-match
is an optional logical argument that specifies whether to find an approximate match (TRUE by
default) or an exact match (FALSE). The function looks the value argument up in the first column
of the table argument. If the approx-match argument is TRUE, the table should be ordered by the
firs column (the column where to look the value up) and the function will return the value of the
col-index column in the same row that the closest value to value in the first column of the table
range. If approx-match is false, the function will search for the exact value in the firs column and
it will return the value of the col-index column in the same row that the first matched value in
the first column. If no value in the first column matches the value argument, the function will
return a #N/A error.

Example This animation shows how to look the phone up of a student in a students
database.

The HLOOKUP function works like the VLOOKUP function but it performs a search by columns.
Its syntax is HLOOKUP (value, table, row-index, [approx-matchl), where value is the value
you want to look up, table is the range of the table or list in which to perform the search, row-index
is the the row number (starting with 1 for the top-most row of fable range) that contains the
return value, and approx-match is an optional logical argument that specifies whether to find an
approximate match (TRUE by default) or an exact match (FALSE).

63



http://aprendeconalf.es/office/excel/manual/img/example_function_dget.gif
http://aprendeconalf.es/office/excel/manual/img/example_function_vlookup.gif

	Índice de contenidos
	List of Figures
	1 Introduction to Excel
	1.1 What is a spreadsheet?
	1.2 Excel 2010 main window
	1.3 Excel 2010 ribbon
	1.3.1 Contextual tabs
	1.3.2 Access dialogs
	1.3.3 Contextual menu

	1.4 Workbooks, worksheets, rows, columns and cells
	1.4.1 Ranges of cells
	1.4.2 Selecting cells, rows, columns, ranges and worksheets

	1.5 Data edition
	1.5.1 Insert data
	1.5.2 Delete data
	1.5.3 Remove cells, rows, columns and worksheets
	1.5.4 Insert cells, rows, columns and worksheets
	1.5.5 Cut, copy and paste
	1.5.6 Autofill
	1.5.7 Undo and redo

	1.6 Column and row sizing
	1.7 File management
	1.7.1 Save a file
	1.7.2 Open a file
	1.7.3 Create a new workbook
	1.7.4 Close a workbook

	1.8 Exporting and importing data
	1.8.1 Export to csv format
	1.8.2 Import from csv format

	1.9 Getting help

	2 Formatting data
	2.1 Data types
	2.1.1 Formatting numbers
	2.1.2 Formatting dates and times
	2.1.3 Formatting text

	2.2 Align cell contents
	2.2.1 Horizontal alignment
	2.2.2 Vertical alignment

	2.3 Font properties
	2.4 Borders and background
	2.5 Merge cells
	2.6 Copy and paste format
	2.7 Conditional formatting
	2.8 Predefined styles

	3 Calculus with formulas
	3.1 Enter formulas
	3.2 Using relative and absolutes cell references in formulas
	3.2.1 Naming cells and ranges

	3.3 Functions
	3.4 Numeric functions
	3.4.1 SUM function
	3.4.2 SUMIF function
	3.4.3 COUNT function
	3.4.4 COUNTIF function
	3.4.5 MIN function
	3.4.6 MAX function
	3.4.7 ISNUMBER function

	3.5 Logical functions
	3.5.1 IF function
	3.5.2 AND function
	3.5.3 OR function
	3.5.4 NOT function

	3.6 Date and time functions
	3.6.1 Time elapsed between two dates or times.
	3.6.2 TODAY function
	3.6.3 DATE function
	3.6.4 DAY, WEEKDAY, MONTH and YEAR functions
	3.6.5 NOW function
	3.6.6 TIME function
	3.6.7 HOUR, MINUTE and SECOND functions

	3.7 Text functions
	3.7.1 TEXT function
	3.7.2 VALUE function
	3.7.3 T function
	3.7.4 ISTEXT function
	3.7.5 LEN function
	3.7.6 CONCATENATE function
	3.7.7 FIND and SEARCH functions
	3.7.8 SUBSTITUTE functions
	3.7.9 LOWER and UPPER functions

	3.8 Database functions
	3.9 Mathematical functions
	3.9.1 SQRT function
	3.9.2 EXP function
	3.9.3 LN and LOG functions
	3.9.4 PI function
	3.9.5 SIN, COS and TAN functions
	3.9.6 ROUND function
	3.9.7 ABS function

	3.10 Statistical functions
	3.10.1 AVERAGE function
	3.10.2 AVERAGEIF function
	3.10.3 MEDIAN function
	3.10.4 MODE function
	3.10.5 PERCENTILE.EXC function
	3.10.6 VAR.P function
	3.10.7 STDEV.P function
	3.10.8 SKEW function
	3.10.9 KURT function

	3.11 Other functions
	3.11.1 ISBLANK function
	3.11.2 ISERROR function

	3.12 Auditing formulas
	3.12.1 Tracing formulas
	3.12.2 Error checking
	3.12.3 Formula evaluation


	4 Plotting charts
	4.1 Charts creation
	4.2 Types of charts
	4.2.1 Column and bar charts
	4.2.2 Line charts
	4.2.3 Area charts
	4.2.4 Pie charts
	4.2.5 Doughnut charts
	4.2.6 XY Scatter charts
	4.2.7 Histograms

	4.3 Chart design
	4.3.1 Changing the data source
	4.3.2 Switching rows and columns

	4.4 Chart layout
	4.4.1 Titles
	4.4.2 Axes
	4.4.3 Grid
	4.4.4 Legends
	4.4.5 Data series
	4.4.6 Data labels
	4.4.7 Chart styles


	5 Managing databases
	5.1 Database creation in Excel
	5.2 Data validation
	5.3 Importing databases
	5.3.1 Importing data from csv text files
	5.3.2 Importing from web data sources
	5.3.3 Importing data from Qandl

	5.4 Data sorting
	5.5 Summarizing data
	5.5.1 Totaling and subtotaling fields
	5.5.2 Pivot tables
	5.5.3 Pivot chart

	5.6 Data filtering
	5.6.1 Apply a simple filter
	5.6.2 Apply a complex filter
	5.6.3 Clear a filter

	5.7 Database functions
	5.7.1 Define a criteria
	5.7.2 DSUM function
	5.7.3 DCOUNT function
	5.7.4 DMIN function
	5.7.5 DMAX function
	5.7.6 DAVERAGE function
	5.7.7 DSTDEVP function
	5.7.8 DGET function
	5.7.9 VLOOKUP and HLOOKUP functions



