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INTRODUCTION

This intermediate level guide deals with some of the more scientific facilities available in Excel. It also
covers database facilities (sorting and selection) plus customization of charts.

OPENING THE EXAMPLE FILE

Log into an E508 with password: pa$Sword as usual and startup Excel 2013:

1. Clickonthe Start button, choose All Programs then Microsoft Office 2013 and Excel 2013
2. Clickon Open Other Workbooks (or you can use <Ctrl 0>) then Computer and [Browse]
3. Clickon My Computer then double click on Data (D:)

4. Double click again on the Training folder and choose phoenix.xlsx

5. Press <Enter> for [Open]

Note: For those using these notes on a computer not run by Information Technology, the example file can be downloaded
from the link provided on the web page at step 4 above.

The set of data which appears is information on the size, weight and color of 50 (mythological) birds eggs recorded from

nests ata variety of altitudes. The initials of the collectors arealsoincluded.

SELECTING CELLS

Excel has various shortcuts for selecting a range of cells (besides the usual method of dragging through the required cells).

These include:
* entire rows/columns: clickonthe row/column heading number/letter (or press <Shift/Ctrl space>)

* ablock of cells: clickinthe top left corner of the block then, holding down <Shift>, press <arrow> keys to extend
the selectioninthe directions of the arrows. Alternatively, selectthe top left cell then hold down <Shift> and
clickinthe bottom right cell

*  arow/column range: click onthe startingrow/column headingthen either hold down <Shift> and use the

<arrow> keys or <Shift> click on the end row/column heading
* non-adjacent cells or blocks: hold down <Ctrl> as you make your selection

*  part rows/columns: clickonthe cell at the startof the selectionthen hold down both <Ctrl> and <Shift> and
press the <arrow> key inthe direction required. Alternatively, hold down <Shift> and double click on the active
cell borderin the direction required. Repeat this, using either method, to extend the new selection to a block of
cells

* the data set: hold down <Ctrl> and press the <a> key. Note that <Ctrl *> can be used to select just part of the
data - up to a blank column/row

*  the entire worksheet: clickonthe Select All button (the grey bluerectangle inthe top left corner of the
worksheet, where the row and column headings meet) or you can press <Ctrl a> twice (ifthe currentcellis
within the data) or once ifitis anempty cell
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You canalsoselectarangeof cells usinga command —on the far right of the HOME tab on the Ribbon choose [Find & Select]
then Go To.... Inthe Reference: box, type inthe cell or range of cells you wish to select. Note that when usingthis method,
the selectionis added to the Go to: listsothat you caneasily makethe same selectionagain.Named ranges alsoappearin
this list. Go To... is also activated by <Ctrl g> or <F5>.

Try using some of the above methods to select different areas of the worksheet.

SIMPLE DATA MANIPULATION

USING MULTIPLE SHEETS

Inthe Essential Guide, everything was done on a singleworksheet, however a workbook can contain several sheets, each
with different sets of data, charts etc. Indeed, charts areusually stored on separate chart sheets.

The sheet tab (at the foot of the screen) shows the worksheet name. New sheets can be created; old ones renamed, copied
or deleted. Inthe exercisebelow, you will createa copy of the phoenix sheet (thisis a good idea with any worksheet as it
allows you to play around with the data while preserving a copy of the original).

To create a new worksheet:

1. Clickonthe [New sheet] button to the right of the PHOENIX tab (you can also use <Shift F11>)

25 |
% ‘ Insert...
27 % Delete
28 | Rename
29 | Move or Copy...
30| Q] View Code
31
32| E Protect Sheet...
33 ‘ Tab Color »
34 Hide
35|
36
1 1 : Select All Sheets
PHOENIX Sheetl | 1,

To rename the worksheet:

2. Right click on the new Sheet1 tab and select Rename from the shortcut menu (note that you can Insert new sheets
here). Alternatively, double click on the tab name to select it - Sheet1 is now highlighted 3. Type inthe new name
(call it Red-Brown -you'll be usingthis later)then press <Enter>

To make a copy of a worksheet:

4. Positionthe cursor over the PHOENIX tab, press the right mouse button then, from the shortcut menu, select Move
or Copy...
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5. Inthe Move or Copy window, click onthe Create a copy check box inthe bottom left corner and set Before sheet: to
(move to end) - note that you canalsocopyor move a worksheet to anentirely new workbook or one already open

under To book:

6. Press <Enter> for [OK] and a copy, PHOENIX (2), will becreated on the right

To delete a worksheet (e.g. the copy of the data):
7. Right click on the PHOENIX (2) tab then select Delete from the shortcut menu

8. You need all the sheets here, sopress <Esc> or click on [Cancel] - normally youwould press <Enter> for [Delete] to
confirmthe deletion

Note: No warning message appears ifasheet is empty.
The order of the sheets can be altered simply by draggingand droppingthe sheet tabs.
9. Positionthe mouse cursor over the Red-Brown sheet tab

10. Hold down the mouse button and drag the sheet to the right hand side

11. Release the mouse button to drop the sheet tab inthe new position

You canalso color-codethe sheet tabs. This aids sheetidentificationif you have a lot of sheets. Note that the active sheet

tab name turns green when selected:
12. Right click on the Red-Brown sheet tab and choose Tab Color

13. From the selection of Standard Colors choose Dark Red on the far left

14. Clickonthe PHOENIX sheet tab to seeits full color (the activesheet tab is always colored white)

Other options when you rightclickona sheet tab include Protect Sheet (you can protect a sheet with a password), Hide (to
hide a sheet) and Select All Sheets (if you have several sheets identically laid outand want to carry out the same calculations
on each —any action on the one sheet is repeated on the others).

CELL REFERENCES WHEN USING MULTIPLE SHEETS

If you want to use a cell onanother sheet in a formula, then you have to includethe sheet name in the cell reference. The full
reference is of the form Sheet!Cell (you may have already noticed such references, e.g. when you have used the Chart

Wizard). Usuallyit's easiesttofill in the reference by moving to the sheet concerned and clicking on the required cell:
1. Move to the empty sheet by clickingonthe Red-Brown tab
2. Incell Altype =10%
3. Clickonthe PHOENIX tab then on cell D2 - note how the cell reference is added to the formula

4. Press <Enter> andcell A1 on the Red-Brown sheet is filled in

5. Move up to A1, note the cell reference inthe formula again, then press <Delete> to empty the cell contents (they are
not needed here)

SORTING THE DATA
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It's often useful to have data displayedinsomeorder - alphabetical orincreasing/decreasing numbers.To sortthe data
based on a particular column, the activecell must be inthat column. Here, you aregoing to sort the data in order of
increasingnestaltitude:

1. Move to the original copy of the data by clicking onthe PHOENIX tab

2. Move the activecell into column B - click on any cell containing data (don’t select more than one cell)

3. Clickon [Sort & Filter] on the far right of the HOME tab (or right click on a cell and choose Sort) then choose Sort
Smallest to Largest - note: for more complex sorts use Custom Sort...

The eggs should now be ranked in order of nest altitude, with the lowest at the top. Note how the sample numbers in
column A have changed.

4. Repeat step 3 but choose Sort Largest to Smallest — the highest mountains now appear at the top

Tip: Occasionally you maywant to sort only partof the data, leavingthe surrounding data exactlyasitis.Todo this you must
firstselectthe data before you clickona sortbutton. Try this outifyou like, but make sureyou reverse anysort before you
continue the course- use the [Undo] button to undo any changes.

SORTING DATA IN EXCEL

When sortingdata in Microsoft Excel, it's very important to decide whether you want justpartof the data sorted or the
whole dataset. To understand how sorting works, try itout on anexample file:

1. Load up Excel and [Open] the filecalled phoenix.xlsx inthe D:\Training folder
2. Decide which column you want to sorton (e.g. Column B) and clickon any cell inthat column

3. Clickonthe [Sort & Filter] button inthe Editing group on the rightof the HOME tab and choose Sort Smallest to
Largest to sortthe dataintoincreasingvalues

4. Repeat step 3 but choose Sort Largest to Smallest to sortthe data into decreasingvalues

5. Press<Ctrlz> (or clickonthe [Undo] button) twice to return the data to its original order - or, with this data, you
could use [Sort & Filter] on Column A

Note how all the data inthe rows moved together as the sort was applied. Excel sorts blocks of data, delimited by blank rows
or columns. This next exercise demonstrates this very clearly:

Select all thedata - press <Ctrl a>

Press <Ctrl c> to [Copy] the data, clickon cell I1 and press <Enter> to paste in the copied cells

Right click on the 15 inthe row numbers down the left and chooselnsert to inserta blank row

P W N PR

Clickonanycell with data in column J then on [Sort & Filter] and choose Sort Smallest to Largest - you will find that
only the area of data containingthatcell is sorted

5. Press<Ctrlz> (for [Undo]) to return the data to its original order then again to remove the empty row
SORTING SELECTED DATA

Ifyou only want to sortpart of the data, you have to selectitfirst:
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1. Clickonthe column headingletter B to select that column

2. Clickon [Sort & Filter] and chose Sort Smallest to Largest - a warning message appears:

[ Sort Warning ‘M‘

Microsoft Excel found data next to your selection. Since you have not
selected this data, it will not be sorted.

What do you want to do?

Q) iExpand the selectio

3. Select Continue with the current selection - press <Enter> for [Sort]

You will find column Bis now sorted but the rest of the data hasn'tmoved. This could be a disaster ifthe rows represented
data records (as they do here - the data is now corrupted). Fortunately, the defaultis to sortall the columns (you had to
reset this option at step 3).

4. Press<Ctrlz> (or clickon [Undo]) to return the data to its original order

The warningdoesn't appear if cells intwo or more columns are selected, as you'll seenext. You cansort on more than one
columnin aselection, but the columns must be next to each other (ie you can't <Ctrl> select— if necessary, move the

columns around to get them in a suitableorder) and sortingis carried outbased on the left-most column:

5. Dragthrough the column headingletters B to E to select those columns

6. Clickon [Sort & Filter] and choose Sort Smallest to Largest - all four columns aresorted, based on column B, with no
warning

7. Press<Ctrlz> (or clickon[Undo]) to return the data to its original order

You canalsosorton partof one or more columns

8. Dragthrough cells Alto G15
9. Clickon [Sort & Filter] and choose Sort Largest to Smallest - justthose cells aresorted
10. Press <Ctrl z> (or clickon [Undo]) to return the data to its original order

If you wanted the sortbased on column B then you have to use Custom Sort..., as you’ll see next.

ADVANCED SORTS

If you use Custom Sort then you have various additional options available. This command even allows youto carryout sorts
withinsorts:

1. Clickonanycellincolumn A then click on [Sort & Filter] and choose Custom Sort... The Sort dialogbox

appears:
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Sort
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'"'}'J, Add Level ‘ [ < Delete Level j [ E@ Copy Level ”

l Options... I V| My data has headers

Column
Sort by

Sample #

Sort On

E] Values

Order

E] Smallest to Largest E]

o Cone )
2. Usingthe list arrow attached to the Sort by box, set the column for the initial sort—eg Color
3. Leave Sort On as itis but decide whether you want the Order tobe AtoZorZto A
4, Next, clickonthe [Add Level] button to add another sortinglevel
5. Set the column and order for the second sortlevel —e.g. Collector, Ato Z
6. Clickon [Add Level] for a further sortinglevel
7. Set the column and order for the third sort level — e.g. Mass (g), Largest to Smallest
8. The My data has header should already be set on, so press <Enter> for [OK] to carry out the sort

The Red-Brown and Blue-Green eggs should now be separated out, with each sorted first by Collector then Mass. Next, try

sortingon partof the data - repeat the example at the end of the previous section but this time sorton column B:

9. Press <Ctrl z> (or click on [Undo]) to return the data to its original order
10. Drag through cells Al1to G15

11. Click on [Sort & Filter] and choose Custom Sort...

12. Set the Sort by to Nest Altitude (m)

13. Press <Enter> for [OK] to carry out the sort

14. Press <Ctrl z> (or click on [Undo]) to return the data to its original state

FURTHER SORT OPTIONS

Custom Sort has various options which can sometimes be of interest. For example, you might not want to sortalphabetically

atall buton a completely different criterion —e.g. based on the Months of the Year or on the Days of the Week. These two

examples are builtinto the system, but you can specify your own criterion by creatinga custom list:

1.
2.

Clickonanycellinthe data

Move to the FILE tab then choose Options at the foot of the liston the left

Click on Advanced , scroll down to the bottom, then click on [Edit Custom Lists...] inthe General section—the Custom

Lists dialogbox appears
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Custom Lists (L7 (S

{Cstom Lists | \

Custom [ists: List entries:

- . Add
Mon, Tue, Wed, Thu, Fri, Sat, S

Monday, Tuesday, Wednesday,

Jan, Feb, Mar, Apr, May, Jun, Ju

January, February, March, Apri

Press Enter to separate list entries.

Import list from cells: E Import

ok Cancel |

(8

Clickinthe List entries: areaand type RFA, BN, FLC, CDS, BRV then clickon[Add]

Finally, click on [OK] twice to closethe Custom Lists and Excel Options windows

Now click on [Sort & Filter] and choose Custom Sort...

Set Sort by to Collector and Order to Custom List...

Select RFA, BN, FLC, CDS, BRV then click on [OK] twice to carryout the sort— note the sorted values in column G

Finally, press <Ctrlz> (or click on [Undo]) to return the data to its original order

Note that you can make a custom list (orindeed any sort) Case sensitive by clicking on the [Options...] box. This allows you to
specify that xyz and XYZ should be treated as two distinctentries inthe list. Note alsothatifyou turn casesensitivesorting

on then you have to explicitly turnif off when you've finished.

The [Options...] box also allows you to sortfrom left to right instead of top to bottom (if your data happens to have been

typed inthat way). To demonstrate this:

d W N PE

7.
8.

Clickonany cell containing data then press <Ctrl a> to select the surrounding data range

Press <Ctrl ¢> to [Copy] the data then move down to cell A54 — clickonitto make it the activecell
Click onthe more arrow attached to the bottom of the [Paste] button and choose Paste Special...
Turn on the Transpose option then press <Enter> or click on [OK]

Select all thedata except the firstcolumn - clickin B54, hold down <Ctrl> and <Shift> and press the <down arrow>
key followed by <Ctrl Shift <right arrow>>

Click on the [Sort & Filter] button, select Custom Sort... then click on the [Options...] button

r N
Sort Options [ ? Iﬁ,l

Orientation

@ Sort top to bottom
~) Sort left to right

[ OK ] [ Cancel

Under Orientation inthe Sort Options window, select Sort left to right — press <Enter> for [OK]

Set Sort by to Row 55 (i.e. Altitude) and Order to Smallest to Largest then press <Enter> for [OK]
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This optionis also useful for moving columns of data around a worksheet (instead of cut and pas te). To do this you would

create a dummy row above your data (to set up the required sort order). Here:

9.

10.

11.

Press <Ctrl Home> to move to cell A1 then press <Ctrl a> to select A1:G51

Click on the [Sort & Filter] button, select Custom Sort... then click on [Options...] and check that Sort left to right is
still set- press <Enter> for [OK]

Set Sort by to Row 1 and Order to A to Z then press <Enter> for [OK] You should find the columns are now sorted by

the column names!

SORTING BY ICONS OR COLORS

Another sortoption allows youtosort data by its color —either the color of the cell background or the font color.You can

alsosortbyaniconsets.First,you need to coloryour data:

1.

W % N o U AW

Select the Mass data incolumn K — click on cell K1 then press <Ctrl Shift down-arrow >

Click on the [Conditional Formatting] button inthe Styles group on the HOME tab and selectlcon Sets then any of
the pre-set scales —the cells will haveicons added

Clickonanydata cell inthe right block of data then on [Sort & Filter] and choose Custom Sort...
Click on [Options...] andreset the Orientation to Sort top tobottom - press <Enter> for [OK]
Check that My data has headers is checked on —ifitisn’t,clickonthe words or in the little box
Now set Sort by to Mass and Sort On to Cell Icon

In Order, choose the iconyou want to be On Top

Clickon [OK] to carryoutthe sort— the rows with that iconshould belisted first

To alsosortbyfurther icons/values, choose Custom Sort... then [Add Level] and repeat steps 6 and 7 If you want, try

usinga colorset atstep 2 andsort on that at step 6.

CREATING SUBTOTALS

Microsoft Excel will automatically createsubtotals on data which has been previously sortedinto the required order. First,

choose the data range to which subtotals are to be applied:

1.
2.

Press <Ctrl Home> to move to cell A1then clickon [Sort & Filter] and choose Sort A to Z

Next, move to the DATA tab and click on [Subtotal] in the Outline group - the Subtotal window appears:
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3
4
5.
6

Subtotal M

At each change in:

Collector =]

e Tuneton

Sum IZI

Add subtotal to:
[ Colour ~
["] Diameter (cm)

[ Length (cm) 1

[T] Mass (g)
[] Nest Altitude (m)

Sample #

Replace current subtotals |
[] Page break between groups \
Summary below data \

[F_{emoveAIl] [ OK ] [ Cancel ]

Usingthe list arrow provided, set At each change in: to Collector
Set Use function: to Count
Change Add subtotal to: to Color (you also need to untick Sample #)

Press <Enter> for [OK] to calculatethe subtotals

You can have more than one subtotal in each row, but cannotvary the functions us edin each. Count would obviously give
the same resultwhichever column you had chosen. If you want to include different subtotal functions then you have to

calculatethem on separate rows:

7.
8.
9.

10.
11.
12.

On the Data tab, click on [Subtotal]

Usingthe list arrow provided, set Use function: to Sum

Change Add subtotal to: from Color to Diameter, Length and Mass (tick them on)
Turn off Replace current subtotals

Press <Enter> for [OK] to calculatethe subtotals

Press <Page Down> to see the Grand Totals inrows 62 and 63

OUTLINES

Whenever you calculatesubtotals, Microsoft Excel automatically gives you special outlinebars, which can beused to hide

unwanted data. These areplaced to the left of the row numbers:

1,

3.
4.

Click on outlinenumber 1 (to the left of Column A heading)- onlythe Grand Totals are displayed for thatblock of
data

Click on outlinenumber 2 - the Counts and Totals appear for each Collector
Click on outlinenumber 3 - the Totals also appear for each Collector

Click on outlinenumber 4 - all the data reappears

You canalsouseoutlines todisplaytheinformation for one (or more) Collectors:

5.
6.

Clickon outlinenumber 3 - only the subtotals areshown
Clickon one of the plus signs (+) inoutline 3 - the data for that Collector reappears
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7. Clickonanother plussign (+) inoutline3 to showdata for a second Collector
8. Clickonaminussign(-)inoutline 3 to againhidethe data for a particular Collector
9. Redisplayallthedata - click on outlinenumber 4

Subtotals arerecalculated automatically whenever a data valueis changed:

10. Type a new valueof 20 incell D2 and watch how the Subtotal (and Grand Total) changes
11. Press <Ctrl z> to [Undo] the change and return the data to its original value

Note that once subtotals havebeen calculated, they can be moved to other cells onthe worksheet - sothat a singlerow
could containa variety of subtotal functions (e.g. you could dragthe Count into the Sum row). You canalso calculate
subtotals by usingthe relevant SUBTOTAL function (see below).

Ifyou only want subtotals for parts of your data, you use grouping:

Drag through rows 11 to 19 (to selectthe BRN data)

Click on the [Group] button —the outlines appear justfor that data
Repeat steps 1 and 2 for the FLC data (rows 30 to 39)

Use the minus (-) and plus (+) signs to show/hidethese groups

Clickon outlinenumber 2 to displayallthedata

o v kA W N P

Press <Ctrl a> to selectall the data then click on [Ungroup] and choose Clear Outline to return to normal
To turn off the outlines and subtotals:
7. On the DATA tab, click on [Subtotals]

8. Clickonthe [Remove All] button

Finally,youshould beaware of the facilities provided by Pivot Tables. These produce summary statistics very similarto
subtotals. Followthe link provided to learn more about these.

THE SUBTOTAL FUNCTION

Another way of obtainingsubtotals isto use the Subtotal function with filters:

1. Make surethe current cell is inthe block of data (press <Ctrl Home> to move to cell A1)

2. Move to the HOME tab on the Ribbon then click on [Sort & Filter] and select Filter

w

Set up a filter on the Color - click on the list arrow in cell B1 then turn off (Select All) and turn on Blue-Green — press
<Enter> for [OK]

Move to cell C52 and press <Alt => (or click onthe [Sum] button, next to [Sort & Filter])
Press <Enter> to accept the formula which appears: =SUBTOTAL (9,C2:C51)
Repeat step 3 but this time choose Red-Brown - note how the subtotal is recalculated

Try using further filters on the Collector (cell A1) and note the new totals

©® N o U Bk

Edit the Subtotal functionto read =SUBTOTAL (1,C2:C51) - note the other valuesettings, 1 is for Average

while 2 is for Count etc.

9. Finally,turn off the filtering by repeating step 2
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Note: Always check that all the data rows have been includedinthe Subtotal function - if necessary,amend the formula

which appears.

10. [Close] the phoenix example file- there is no need to savethe changes you have made

CREATING DATA SUBSETS

Excel offers limited databasefacilities whereby you can extract a subset of the data to work on. As an example, let's store a
copy of the red-brown eggs on the sheet created earlier.

1. Make surethatthe activecell is somewhere withinthe data on the PHOENIX tab
2. Clickonthe [Sort & Filter] button and choose Filter - a filter arrow is added to each column heading

3. Clickonthe filter arrow incell F1 and turn off Blue-Green and press <Enter> for [OK] - only red-brown eggs are now

shown (the row numbers turn blueand ittells you 29 of 50 records found at bottom left)
4. Select all the Red-Brown records - press <Ctrl a>
5. Press <Ctrl c> or click on the [Copy] button (or right click and choose Copy)
6. Move to the Red-Brown worksheet by clickingonits tab
7. Make sureyou areincell A1then justpress <Enter> for [Paste]

8. To resize (autofit) all thecolumns inone go, press <Ctrl a> to select all the cells then double click on any of the

dividinglines separating one column headingfrom its neighbor

9. Clickonthe PHOENIX tab to move backto the original data and click onany cell to end the selection You’ll see later

aneasier way to make a copy of the blue-green eggs on a new Blue-Green sheet.

Excel allows you to set selection criteria on more than one column - for example, you might want eggs that areboth red-
brown and which have a diameter of more than 8.5cm. To do this:

10. Clickonthe filter arrow incell D1 and choose Number Filters then Greater Than...

11. Inthe Custom AutoFilter window which appears type avalueof 8.5 inthe right-handbox

12. Press <Enter> for [OK] - only red-brown eggs over 8.5cm in diameter are now displayed

Finally, turn off both selection criteria and redisplayall the original data as follows :

13. Clickonthe [Sort & Filter] button and choose Clear

Note: you canturn off the criteria oneat a time by usingthe listarrowatthe top of each columnandchoosing Clear Filter

From ...

14. To remove the filter arrows, click onthe [Sort & Filter] button and choose Filter

More complicated selections can be made using [Advanced] inthe Sort & Filter section on the Data tab. To learn more about
filters, see the Microsoft Excel 2013: Filters advanced notes.
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INTRODUCTION

Microsoft Excel provides a very simple mechanism for selecting data subsets. Filters can be set up to
choose specific values or a range of values. Several filters can be used, each acting further on the
current data subset. An advanced filter is provided for more complicated selections.

SIMPLE FILTERS

The simplestway to understand how filters work is to try them out on an examplefile:

1. Load up Excel and Open the filecalled phoenix.xlsx inthe D:\Training folder
2. Make surethe activecell is within the set of data (e.g. clickoncell A1)
3. Onthe HOME tabclickonthe [Sort & Filter] button on the right and choose Filter

Filter arrows are now attached to the column headings inrow 1. Filtering textual data and numeric data is usually slightly
different andis dealtwith inturn below.

FILTERING TEXT
1. Clickonthe filter arrow attached to cell F1
2. Turn off (Select All) then turn on Blue-Green — press <Enter> for [OK]

You now only have the rows whose color is Blue-Green. Note the row numbering down the left hand side of the screen has
turned blue, whilethe filter arrow in cell F1 now has a filter symbol added. These changes indicatethat a filteris in operation
on this column. Note alsothatthe number of filtered records displayedis shownin the bottom left corner of the Excel
window - here it says 21 of 50 records found.

To redisplayallthedata:

3. Clickonthe filter arrow attached to cell F1 andturn on (Select All) — press <Enter> for [OK]

You can, similarly, seta filter for more than one value:

4. Clickonthe filter arrow attached to cell G1 and turn off (Select All)
5. Next, turn on BN and BRV - press <Enter> for [OK]

Here you have data rows where collector matches either BN or BRV. Sometimes, however, you may require to set other

matching criteria (apartfrom'equals'):

6. Clickon the filter arrow attached to cell G1 and choose Text Filters
7. Fromthe listthatappears choose Does Not Equal... - the Custom AutoFilter dialogbox appears:

Custom AutoFilter m

Show rows where:
Collector

 does not equal EI | E]
© And () Or ]
I | I

Use 7 to represent any single character
Use * to represent any series of characters

[ OK ][ Cancel ]
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8. Into the upper box on the right type *R* (the * is awildcard, as explained on screen)
9. Press<Enter> orclickon [OK]
Only collectors withoutan R as the initial aredisplayed (29 records). You might have thought that the R needed to be

surrounded by other characters, suchthatcollector RFA would have been shown. To see how to solvethis:

10. Repeat step 6 and note that Excel has changed the criteria to Does Not Contain...

11. Repeat steps 7 to 9 but this time set a match of 2*R*?

The ? stands for a singlecharacter, indicating that Excel shouldn'tapply the criteria tothe first(or,inthis case,last) character
inthe text. You now have 41 records, including collector RFA.

Here's another example:

12. Clickonthe filter arrow attached to cell GI and choose Text Filters then Custom Filter...
13. Clickonthe list arrow attached to the upper box on the left and choose is greater than
14. Clickonthe list arrow attached to the upper box on the right and choose BRV

15. Make surethe And option button is set on

16. Clickonthe list arrow attached to the lower box on the left and choose is less than

17. Clickonthe list arrow attached to the lower box on the rightand choose RFA

18. Press <Enter> or click on [OK]

Note that greater than and less than work with words (alphabetically). Only therecords for collectors CDSand FLC are
displayed (BRV and RFA, used inthe criteria,arenotincluded). You couldalso haveused the ordinary filter mechanismto
show these (and the previous)results but this first method isn’tsatisfactory when you have lots (e.g. 50+) of different values.

Note alsothe options begins with (and does not begin with) and ends with (and does not end with) which work exclusively
with text. Incidentally, you cannotreference a cell or calculatea valuein the boxes on the right.
19. Clickonthe filter arrow attached to cell GI and turn on (Select All) — press <Enter> for [OK]

FILTERING NUMBERS

When you clickon a filter arrow for a numeric set of data, you are given a longlist of different values. Often, each number is
unique (whereas color can be only one of two values and collector one of five). Ifyou select one valuefrom the listyou get
justthe one row. In these circumstances, you haveto customize your filter:

1. Clickonthe filter arrow attached to cell D1 and choose Number Filters then Greater Than...

2. Inthe upper box on the righttype 8 then press <Enter> for [OK]

The 23 records displayed havea diameter valuegreater than 8. You can find data less than a particular value using Less Than,
or data between two values using Between (this wasn’tinthe listoftext filers).To find data outsidea range the Oroption

must be used:

3. Clickonthe filter arrow attached to cell D1 and choose Number Filters then Between...

Note how the filteris automatically setup with is greater than or equal to and is less than or equal to.

4. Inthe upper box on the righttype 8

5. Clickinthe lower box on the rightandtype 10 - press <Enter> or click on [OK]

Only20records should now appear - those between 8 and 10. To see the other 30 values:

6. Clickonthe filter arrow attached to cell D1 and choose Number Filters then Custom Filter...
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7. Clickonthe list arrow attached to the upper box on the left and choose is less than

8. Turn on the Or option

9. Clickonthe list arrow attached to the lower box on the left and choose is greater than
10. Press <Enter> or click on [OK]

Another filtering option for numbers is above/below average and Top 10 (the largest 10 values). Options here also let
you choose more or less than 10 values, the bottom 10 values, or a percentage (e.g. top 10%): 11. Click on the filter
arrow attached to cell DI and choose Number Filters then Above Average 12. Repeat step 11 but chooseTop 10...-a
dialogbox appears:

@ Y
Top 10 AutoFilter | 2 [t
Show

Top E] 10 | Items E]

‘ Cancel l

LS

13. Choose Bottom then set the number of values requiredto 20 — press <Enter> for [OK]

Tip: Whenever a filteris running,ifyou usethe [Sum] button to total a column, you get the Subtotal function instead. As the
filter criteria change, so does the total. Make sure the functionincludes all therows.

MULTIPLE FILTERS

Inthe examples to date, a filter has been appliedtoa single column of data but you canset several filters on different
columns. With the data still filtered for the 20 bottom values:

1. Clickonthe filter arrow attached to cell G1, turn off (Select All) and turn on BRV — press <Enter>

2. Clickonthe filter arrow incell F1, turn off (Select All) and turn on Red-Brown — press <Enter>
You now have three filters in operation. Each of these can be turned off individually by usingthe filter arrows attached to the
headingcells and choosing (Select All). To turn off all filteringin a singlestep:

3. Clickonthe [Sort & Filter] button then select Clear

Note: The Sort & Filter buttons are also availableonthe DATA tab on the Ribbon (as you'll seelater).

FILTERING DATES

You've alreadyseen how the filteringcriteria changewhen dealing with text and numbers. An even wider set of criteriais
provided for dates. The current example filedoesn’t have any dates to filter, so create some:

Incell Alreplacethe current columnheadingwith Date —press <Enter>

Incell A2, press <Ctrl #> to format the cell as a date (day1is 1January 1900)

Now press <Ctrl ;> to inserttoday’s date — hold down <Ctrl> and press <Enter> to stay in B2
Now double click on the cell handleto copy the dates down the column

Click on the filter arrow attached to cell B1 and choose Date Filters

o v kA w N B

Try out anappropriate Date Filter (e.g. Next Week or Next Month) usingthe filterarrowin A1 7. Repeat steps 5 and

6 but choose All Dates in the Period and selecta month
8. End by removing the filter - click on the filter arrowin A1 andselect Clear Filter from “Date”
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FILTERING BY COLOR AND ICONS

Another featurein Excel allows youto apply a filter based on the background color of the cells:

Move to any Blue-Green cell then click on the listarrowattached to the [Fill Color] button and choosea suitable color
Double click on the [Format Painter] button inthe Clipboard group on the left of the HOME tab

Click on some of the other Blue-Green cells then click on [Format Painter] again to turn it off

Repeat steps 1 to 3 coloring some of the Red-Brown cells a suitable color

Click on the filter arrow incell F1and choose Filter by Color then select a color

o v A W NP

End by redisplayingthedata - click on the filter arrow incell F1 and select Clear Filter from “Color”

You canalsofilter on conditional formaticons:

Select firstcolumn by clicking on the letter A at the top of the column
Next, click onthe [Conditional Formatting] button, choose Icon Sets then 5 Quarters (bottom |eft)
Click on the filter arrow in cell A1and choose Filter by Color then selectanicon

10. Remove the icons by clicking on [Conditional Formatting] then choose Clear Rules followed by Clear Rules from
Entire Sheet

Finally, turn off the filter arrows:

11. Clickonthe [Sort & Filter] button then select Filter

ADVANCED FILTERING

Advanced filters allow you to construct more complicated filters. They work by creatingtwo special cell ranges - one defines
the data area and the other the filter criteria. The filter criteria can becreated anywhere on the spreadsheet, but the
convention is to placethem above the data area (to match the filters onthe column headings).The firststep, therefore, is to
create spaceabove the existingdata:

1. Dragthrough row numbers 1 to 5 down the far left-hand side of the worksheet

2. Right click on the selection and choose Insert - 5 blank rows should appear

Next set up the filter area,in which the column headings are repeated inthe top row with criteria typed into the rows below.

3. Right click on the 6 of row 6 and choose Copy
4. Clickincell Althen press <Enter> to [Paste] in the headings

5. Clickincell F2,type Blue-Green and press <Enter>

You now have a very simplefilter set up - one matchingthe firstsimplefilter example. To runit:

6. Move to the DATA tab and, inthe Sort & Filter group, click on [Advanced] - a dialogbox appears:
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| hl
Advanced Filter [ 2 [

Action

@ Filter the list, in-place
Copy to another location

Listrange: | SAS6:5GSS6 =]
Criteria range: E[

Copy to 5.5

|| Unique records only

| oK |[ Cancel ]

7. Set up the List Range: as A6:G56 (asabove)andthe Criteria Range: as Al:G2 then press <Enter> or clickon
[OK] to carryoutthe filter

Tip: Note the Unique records only option. This can be used to remove duplicaterecords froma dataset.

Havingseen how advanced filtering works, here's a more complicated example. Each row inthe criteria rangecanbe set up
to give a particularcriterion (similar to the Or option you met earlier), whilewithin each row, more than one test can be
applied (equivalentto And).

8. Clickincell D2,type >8 and press <Enter>

9. Clickonthe [Advanced] button againthen press <Enter> for [OK] to run the filter
10. Incell D3, type <8 then move to cell F3,type Red-Brown and press <Enter>

11. Clickonthe [Advanced] button again
12. Amend the Criteria Range: to Al:G3 then press <Enter> for [OK] to run the filter

You now have rows where the diameter valueis less than 8 and the color red-brown plus rows with the diameter more than
8 and the color blue-green. This couldn'tbe achieved usingsimplefilters.

Ifyou need to find data between two valuesinanadvanced filter then you have to duplicatethe column heading concerned.
Again, it's easiestto see how this works by carryingoutan example:

13. Right click on cell D1 and Copy the columnheading
14. Clickoncell H1 and press <Enter> (for [Paste]) to duplicatethe heading

15. Clickincell H3andtype >7.5 -press<Enter>
16. Clickonthe [Advanced] button then amend the Criteria Range:to Al:H3 - press <Enter> for [OK]

The resultgives you rows where the diameter valueis between 7.5and 8 andthe color red-brown plus rows with the
diameter more than 8 and the color blue-green (as before).

Warning: It's very easy when usingadvanced filters to forget to redefine the criteria area.

17. Dragthrough cells D3 to H3 and press <Delete> to clear the red-brown criteria
18. Clickon the [Advanced] button then press <Enter> for [OK] to carry out the filter

You will find you have ALL the data records displayed. This is becausethefilteris still setup to use row 3, whichis now empty
-i.e.includeanyrecords!

USING MULTIPLE SHEETS

With an advanced filter you canset up criteria on a different worksheet from the data, and can show the results on the
separatesheet if you want:
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10.

Drag though row numbers 1 and 2 then right click and Copy them

Click on the [Insert Worksheet] tab (to the right of PHOENIX) then press <Enter>to Paste inthe rows
Clickonthe PHOENIX tab to view the data

Drag through row numbers 1 to 5 then right click on the selection and choose Delete

Click onthe Sheet1 tab (you must start the filter from the sheet where you want the results to appear)
Clickonanycell to release the current selection then click on the [Advanced] button

Under Action turn on the Copy to another location option

Clickinthe List range: then click onthe PHOENIX tab andtype in A1:G51 (i.e. PHOENIX!A1:G51)
Set the Criteria range: to Al:G2

Set Copy to: to A5 then press <Enter> for [OK]

You will find the filter is carried outon Sheetl, with the original data stillintacton PHOENIX.

11.

You’ve completed this training, so press <Ctrl F4> to Close the file—there’s no need to save it

EXERCISES

This exercise uses the fileadvanced.xlsx whichis availableon ITServices PCs inthe D:\Training folder.

Once the fileis loaded, move to the students tab (note that the data does not refer to real people).

W X N OV A~ WDNPR

10.

11.
12.

Filter the data to find out how many students have Foot as their tutor.

How many of tutor Smith's students livein Private accommodation?

How many students livein a Hall of Residence (i.e. not Private accommodation)?
How many students are called Claire or Clare?

Filter the data to show only the students who have one or more middle initials.
Filter the students to show justthose whose surname begins with S.

How many students camein 2014?

How many overseas students are female?

Filter the students to show the 12 oldest.

Hint: you will need to convert the dates to numbers first(and then backagain after filtering)

Usingan advanced filter, filter the data to show both male students livingin Bridges Hall and unmarried female
students livingin Wessex Hall.

Listthe overseas students who are takingoption 2, 4, 6 or 8.
Filter the students to show all thosewith a birthdayin April. (ifyou don't know how dates are stored and usedin

formulae, work through the notes on Microsoft Excel 2013: Dates and Times). Hint: you will need to create a new
column of data usingthe Month function.

Try to amend this to show all thosestudents with a birthday comingup later this month.

Hint 1: you will need to create another new column usingthe Day function.

Hint 2: a criteriasuchas <30 can be entered directlyintoa cell;ifithas to be calculated then use =">"&xxx where xxx

could be a cell reference or function, for example. Answers to filteringexercises
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TEXT ROTATION AND WRAPPING

. . - =3 Wrap Text
Orientation:

One feature which you may find useful, especiallyif you havea column heading whichis much wider than the data beneath,
is text rotation. Usingthis you can display morecolumns on a screen (or printmore on a page):

1. Select row 1 by clickingonthe row number 1

2. Clickonthe [Orientation] button inthe Alignment group and choose Rotate Text up

Though the headings arenow very narrow, you would have to turn your head sideways to read them. There's a better

solutionas you'll seeina minute.
3. Press <Ctrl z> to [Undo] the orientation— you cantry some of the other options,ifyou like

4. The final option, Format Cell Alignment, gives you even more options —try that next

Here, under Orientation on the right-hand side, note that you canrotate the text to anyangle.
5. Press <Esc> for [Cancel] to closethe dialogbox
6. Ifnecessary, press <Ctrl z> for [Undo] button to reset the text orientation to normal
An even more useful feature is Wrap text. This allows textto wrap onto more than one linewithina cell:
7. Withrow 1still selected, click onthe [Wrap Text] button to the rightof [Orientation]
8. Next, right click on the letter B atthe top of the second column and choose Column Width ...

9. Set the Column Width:to 8 - press <Enter> for [OK] (onlythe firstword of the heading appears)

10. Finally, rightclick on the number 1 at the left of the firstrowand choose Row Height...

11. Set the Row Height: to 50 - press <Enter> for [OK]

You canalsoforcetext onto a new line by holdingdown <Alt> and pressing <Enter>. This would allowyouto store an

address, for example, ina cell. Excel automatically adjusts therow height for you in this case.

12. Clickoncell D1 and press <F2> to enter edit mode

Tip: Double clicking on a cell alsolets you edit its contents without havingto use the Formula Bar.
13. Move the insertion pointto immediately before (¢cm) then hold down <Alt> and press <Enter>
14. Repeat steps 12 and 13 on cell £1 - you canthen autofit the column widths, if you want

15. Finally,selectrow 1 then click on [Middle Align] (above [Center])to displaythe headings perfectly

FURTHER GRAPHICS

SCATTER (X-Y) CHARTS
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A quick examination of the sorted data should showyou that a clear relationship exists between nest altitude and the other
variables-the eggs get smallerthelower the altitude. Try plotting this on a chartnext. With scientificdata, both the
independent and dependent variables oftenvary over a continuous range. This contrasts with the business data usedin the
Essential Guide, where the dependent variables (income, costs, etc.) applied to equal time periods (years).To activatethe

horizontal X-axis, a Scatter chart must be used.

1. Select the data needed for the chart(B1 to E51) —drag through the range B1 to E1, then hold down

<Ctrl> and <Shift> and press <down_arrow> to select the whole columns

2. Clickonthe [Quick Analysis] button attached to the selected data (or press <Ctrl g>)

3. Clickon CHARTS then choose [More ...]

Note the results shown as Recommended Charts. Both the Line and Stacked Column charts arerubbish.The middle Scatter
plotis better (columns C to E areplotted againstthe Altitude) but the points have been joined by a jagged line, whichis not

required. To see more charts:
4. Clickonthe All Charts tab then on X Y (Scatter)

5. The selected chartis perfect - press <Enter> for [OK]

A chartnow appears onthe Phoenix sheet and extra CHART TOOLS tabs areadded to the Ribbon. To move the chartto a new
sheet and add labels:

6. Clickonthe [Move Chart] button on the far right of the DESIGN tab (or right click on the chartand choose Move
Chart... )

7. Choose the New Sheet optionand name the sheet EggPlot - press <Enter> for [OK]

8. Alsoon the DESIGN tab, click on [Quick Layout] and choose the first(Layout 1) — this automatically gives you

placeholders for a titleand the axis labels

9. Clickinthe Chart Title placeholder (there’s no need to delete the existingtext) andtype Phoenix Eggs - press

<Enter>
10. Clickinthe horizontal Axis Title placeholder andtype Metres - press <Enter>

11. Finally,clickinthe vertical Axis Title placeholder andtype Centimetres - press <Enter>
Note how Diameter and Length appearon 2 lines in the legend because you forced new lines inthe cells.

CUSTOMIZING YOUR CHARTS

Excel offers various facilities, includingadding or changing text (titles, axis labels etc.) or the legend; modifying the axes
(range, tick marks etc.); changinglineand shadingpatterns; and addingtrendlines and error bars.You canalsoselect
different font, foreground, background and infill colors.

SECONDARY AXES

Though all three measurements correlate positively with nest altitude, the length and diameter are on a much smaller scale
than the mass and as suchlooka bitsilly onthe same chart. To overcome this, you canadd a second y-axis.

1. Right click on any of the (blue) egg mass points and choose Format Data Series...
2. Inthe new Format Data Series pane, under SERIES OPTIONS choose Plot Series On Secondary Axis
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3. To label the new axis, click onthe [Chart Element] button (the green cross)
4. Move the mouse over Axis Titles andclick onthe arrow (») which appears onthe right

5. Check on Secondary Vertical then type Grams and press <Enter>

6. Inthe Format Axis Title... task pane, set the Text Direction: to Rotate all text 90°

The chartis now much clearer. Note that once a secondary Y-axis has been turned on, you canalso havea secondary X-axis.
This can be useful for comparinga singledata series over two time periods, for example.

TRENDLINES

Excel gives you the opportunity of addingbest-fit lines (lines which showthe trend of your y values as the x values increase,
calculated usingregression analysis) to your plotted data.To do this:

1. Right click once on any of the blue egg mass data points and choose Add Trendline...

You cannow choose from a variety of options

2. First, turn on the Display Equation on chart and Display R-squared value on chart check boxes at the foot of the
pane

To get the best results, you need to maximize R-squared (this shows the proportion of the trend represented by the line). See

what happens ifyou choose a different line:
3. ClickonExponential atthe top of the lines and note how R-squared reduces from 0.9886 to 0.9066
4. Try the other lines,ifyou like, but end by choosing Linear

5. Onceyou have found the best fit, turn off Display R-squared (unless you need it shown)

Knowing the Equation is also useful.If you have a mountain nearby, of altitude 12000 metres, you can plug that value(x) into
the equation to calculatethe likely mass (y) ofan egg laid on its summit (this gives 120g). Similarly, you could pluga val uefor
y (mass)into the equation and calculatex (the altitude).

The final trendlineoptionis forecasting forwards or backwards. This lets you extend the linebackto the axis oronto higher
values. This can be used, for example, to show what would happen to future house prices ifthe trend over the period

covered by the data were to continue. To see this:

6. Next, setthe Forecast to extend the line Backward: by 1158 units (to meet the Y-axis)

7. Press <Enter> orclickon [Close]

8. Repeat the above steps for the other data series, if you want to fully annotate your chart

CHANGING THE LEGEND

You may have spotted that a new entry (Linear (Mass)) has appeared inthe legend, To remove this:
1. Clickonceon the Legend then clickagainonthe new Linear (Mass) entry
2. Press<Delete>to remove this entry

To change the position of the Legend:

3. Clickonthe Legend to display the Format Legend task pane
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4. ClickonLegend Options — the third button showinga column chart

MODIFYING THE AXES

To change the settings for anaxis simply clickon it to display the Format Axistaskbar. Here:
1. Clickonthe left vertical axis (click onthe numbers) to select that axis
2. Inthe Format Axis task pane, click on Axis Options — again, the button showinga column chart

3. Under Bounds, setthe Minimum to 5.0 andthe Maximumto 16.0

You arenow makingfull use of the plotarea. Note what other options areavailable.

CHANGING DATA MARKERS AND LINE STYLE

To change the pointmarkers orlinestyle:
1. Clickonone of the points to be changed - the Format Data Series task pane appears
2. ClickonFill & Line — the firstbutton showing a paint pot
3. No lineis needed for this data, so click on MARKER

4. Clickon MARKER OPTIONS to change the marker Type and/or Size

5. ClickonFILL to changethe Color

Note: Excel alsoallows youtoformat a singledata pointina series.Select the data series, then select the required point — try
this here, ifyou like. Better still, work through the next section.

ADDING DATA LABELS

Sometimes, you may want to add labels to points on your chart. You canadd labels to a whole series or justto specific
points. Try this next:

1. Witha dataseries already selected, click on the pointinthe series to which you want to add a label

2. Next, clickonthe [Chart Elements] (green cross) button and check on Data Labels - you can positionitusingthe
arrow (») on the rightof this

The numeric value of that data pointis now shown. To change this to your own label:
3. Clickonthe label to selectitthen againto enter edit mode
4. Double click and you have a choice of which label to use

5. Here, ignorethese (clickthe mouse button once) and type in your own label —e.g. Point A

6. Repeat the process for any other point you wish to label

CHANGING CHART AND PLOT AREA

The Chart and Plot Areas form the background to the chartitself. By default, a white Plot Area is placed on a white Chart
Area, but you may prefer to have these colored. To do this:
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1. Clickonthe chartbackground (outside the axes) - the Format Chart Area task pane

2. Clickon[Fill & Line], if necessary, then on FILL to change the Color

Note: you canalsochangethe background color from the shortcut menu by right clicking on the Chart Area.
To change the Plot Area:

3. Repeat steps 1 and 2 but, this time, begin by clickinginsidethe axes to display the Format Plot Area pane

CHANGING TEXT

To modify the maintitle, for example:

1. Right click on the words Phoenix Eggs on the chartto displaythe pop-up menu

Note that the Format Chart Title task pane also appears if you need to change more obscuresettings.

2. UseFont to change the style, sizeor font itselfor Fill to set a colored background 3. Press

<Enter> for [OK] to enforce your changes

ERROR BARS

Error bars areanother feature which you may need on a chart. These show the range of values represented by each of your
data points (i.e. ifyou had collected another egg from the same nest, its mass etc. would be expected to liewithin the error

bar range). To show the error bars:
1. Select the (blue) egg mass series by clicking on any of the points on the chart

2. Next, clickonthe [Chart Elements] button then move the mouse over Error Bars and clickonthe arrow (») which

appears on the right

3. Choose More Options... to display the Format Error Bars task pane

4. ClickonError Bar Options —the third button showinga column chart

Here you can decide which sortof error bars you require (Plus, Minus or Both based on the Standard error, Standard
deviation, Percentage or a Fixed value). If you have calculated the values yourself, choose Custom then click on [Specify
Value] and type inordrag through the cells containingthevalues.

5. Leave the Display settings as the defaults but set the Error Amount to Standard Error

6. To end this section closethe task pane by clickingonits [Close] button

FURTHER DATA MANIPULATION

NAMING RANGES

Inthe Essential Guide you sawhow to name a singlecell;you canapplythe same procedure to a cell range and then use this
inyour formulae. Arange of cellsisalso knownas anarray.

1. Move to the PHOENIX sheet and selectcells C2to C51 - clickon C2 then hold down <Ctrl> and <Shift> and press
<down_arrow>
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2. Clickonthe activecell name (C2)inthe Name Box (justabove the headingto column A) - the name will be

highlighted (or right click on the selection and choose Define Name...)

3. Type inthe new name for the range, call it mass, and press <Enter> - note that cells D2:D51 and E2:E51 have
already been named diameter and length for you.

The next section demonstrates the use of named ranges in formulaeand functions.

USING RANGES IN FORMULAE AND FUNCTIONS

A wide range of functions is available within Excel. These can either be typed indirectly, or can be invoked by clickingon the
[Insert Function] button (or use <Shift F3>). Examples include MAX and MIN (the largestand smallestvalues); SQRT; LOG/LN
(logarithms); Pl (i.e. 3.14159); RAND (a random number); and SIN/COS/TAN (the trigonometric functions). Note that all
functions usebrackets - Pl and RAND need dummy brackets ().

1. Move to cell H2 and type inthe formula =mass/length (asyou type, a listofranges/functions appears —ignore

them) then press <Ctrl Enter> (pressing <Ctrl Enter> keeps you in the same cell)
2. Checkyou areincell H2 — if not, move to it

3. Copy the formula a few rows using autofill (i.e. draggingthe cell handle - the mouse cursor changes shapeto a +
when over the handle)

4. To fill downthe whole column, double click on the range/cell's handle— this automatically fillsdown until Excel finds
anempty cell inthe columnto the left

Ifyou didn'tknow this trick already, it's a very useful one. You wouldn't want to dragdown hundreds or even thousands of
rows! It's also onereason why you should avoid empty rows in your data. If the autofill stops atan empty cell,simply double
click on the handle againtojump across therow and continue downwards.

Note how, for each row, the valuefor the mass is divided by that of the length. As an example of usingnamed rangesina
function, work out average values for egg mass, diameter and length at the baseof each column:

5. Move down to cell A53

6. Enter the label Average then press <right_arrow> twice to move to cell C53
7. InC53type =AVERAGE (mass) and press <right_arrow> (the resultshould be 51.79)

8. Incells D53 and E53, type =AVERAGE (diameter) and =AVERAGE (length) respectively (the values should be
7.84and11.21)

When usingranges incomplex formulaeg, itis sometimes necessary to enter the formula as an array formula. You do this by

holding down <Shift> and <Ctrl> as you press <Enter> to end typing. To illustrate this:
9. Move to cell H53

10. Type the formula =AVERAGE (mass/length)

11. Press <Enter> and you will find Excel cannotdo the calculation -a #VALUE! error message appears showingyou that
you haven't entered the formula asanarray
12. Move backto cell H53, press <F2> to enter edit mode then hold down <Ctrl> and <Shift> then press <Enter> again

The resultantvalueof 4.41 represents the average of (C2/D2) + (C3/D3) +... + (C51/D51). Note how Excel has surrounded the
formula by {and } on the command line— sadly, you cannot type these indirectly yourself.
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Although using named ranges seems a user-friendly way of typing informulae, they do not change when a formulais copied.
Whenever you need a formula to change accordingtoits position, the range should be specified explicitly (e.g. as C2:C51). To
demonstrate this, carry out the following:

13. Move to cell C54 and type inthe formula =AVERAGE (C2:C51) — press <Ctrl Enter>
14. Copy the formulainto D54 and E54 simply by dragging C54's cell handle across the cells

When you releasethe mouse button, the formula will be copied across (givingthe same values as inrow53). Move between
the cells and note how the formula has been modified for each column; compare these formulaewith thosein row 53. You
could even copy the formula to cell H54.

TRACING ERRORS

As a spreadsheet is developed, itbecomes more and more difficultto see how the values arebuiltup. Excel provides a very
useful facility thatclearly shows which cells are dependent on which and the sourceof anerror.

First, standardize some of the data. Standardizationisa statistical techniquethatinvolves dividingeach value by the average
for that set of data.ltis often usedto compare data which varies widelyinscale - here, for example, mass ranges up to over
100, whilethe maximum length is justover 15. Dividing by the respective averages (51.79 and 7.84), produces values
between 0 andaround 2 for both series. These could then be plotted on a chartusinga singlevertical y-axis.

1. Move to cell 12
2. Enter the formula =C2/C53 then press <Ctrl Enter> to stayin /2
3. Double click on the cell handle to fill down the column
You will find thatan error (#DIV/0!) occursinallbutthe top two cells. Totrace the error:

4. Move to anycell reportingthe error (e.g. /4)

5. Move to the FORMULAS tab on the Ribbon and click on [Error Checking] inthe Formula Auditing section— the
following window appears:

(o= Checking lw‘

Error in cell 14
=C4/C55

Help on this error

Divide by Zero Error

The formula or function used is dividing by

zero or empty cells. Ignore Error

|
Show Calculation Steps... ]
|
l

Edit in Formula Bar

Options... [ Previous ] [ Next }

A

6. To get further information, click on [Show Calculation Steps...] — this isn’tmuch help here!

7. Press<Esc> twice to closethe Error Checking windows

To see the sourceof the problem more clearly:

8. Clickonthe arrowattached to the [Error Checking] button and choose Trace Error

The arrows showthat /4 is calculated from the values in C4 and C55 (which is empty - hence the division by zero error). Each
of the values should have been divided by the average (in C53 ... or C54). You will see how to fixavalueina formulaina

minute.
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9. End by turning off the tracing by clickingon [Remove Arrows]

Other error messages which might appearinclude #NAME? (unrecognized text ina formula), #NUM! (invalid numeric values
ina formula or function), #REF! (aninvalid cell reference) and #VALUE! (the wrong type of argument or operand has been
used).

FIXING A ROW/COLUMN IN A FORMULA (ABSOLUTE REFERENCES)

As has justbeen seen, when entering a formulaitis sometimes necessary to fix either the row or the column or both. In
Excel, this is achieved either by usinga named cell or by usinga $ notation.

1. Move to cell 12 and press <F2> to enter edit mode

2. Correctthe formulato read =C2/C$53 and press <Ctrl Enter>

The S notation fixes row 53 - had you also wanted to fix column C you would have used $CS53. When both the row and

column are fixed, this is known as a fully absolute reference.

Tip: You canalsofixa cell reference by pressing <F4> immediately after typing the reference when entering a formula. This

circles round the possible notations each time the key is pressed.

3. Double click on the cell handle to copy the amended formula down the column - the error messages should disappear

For practice, you could dragthe formulaincell /2 across toJ2 and K2 then complete the standardized data by double clicking
on the cell handles inJ2 and K2

Move aroundthe new cells and note how the formulae have automatically been adjusted for their relative position -the

columnreference varies whilethe row reference remains fixed. To show how these relate:
4. Move to anycellincolumn C then click on the [Trace Dependents] button on the FORMULAS tab
5. Do this againthen to show all thecells which would be affected if the cell in column C were to change

6. End this section by clickingon the [Remove Arrows] button

Note that you canalsouse[Trace Precedents] to work your way back through a spreadsheet, to see exactly how a value has
been calculated ateach stage.

FREEZING THE COLUMN HEADINGS

When you have data which stretches down more than one screen, you losethe column headings as you scrolldown.You can
permanently display these headings by freezing them:

1. Move to the VIEW tab on the Ribbon and choose Freeze Panes then Freeze Top Row
2. Try usingthe scroll barsto move down the data - the column headings do not disappear

3. Press <Ctrl Home> - this now moves you to cell A2 (not A1)

SPLITTING THE WINDOW

Start by opening the advanced.xls example file (note that does not refer to real people):
1. Load up Excel and [Open] the filecalled advanced.xlsx inthe D:\Training folder

2. Check you areviewing the students data - click on the students tab, if necessary-and that the active cell is A1
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3. Move to the VIEW tab andclick on [Split] in the Window group

The current window is now splitinto four separate panes. There are two horizontal and two vertical scroll bars, which control

the displayinthefour panes. Eachscroll bar controlstwo panes at a time.
4. Tryusingthe scroll barstoalter the displayinthepanes

5. Usethe arrow keys to move the activecell around - sometimes this appears injustone pane, sometimes intwo or
more

6. Clickonanycellinthe top left pane then press <Ctrl Home> to make A1 the activecell

The default splitis to have 4 equally-sized panes, but you canvary this to suityour requirements. You can even setit sothat
justasinglerow is shown at the top (and/or single column atthe left):

7. Positionthe mouse cursor on the horizontal dividingline -the shape will changeto a double-headed arrow

8. Hold down the mouse button and drag the lineupto row 2 (leavingjustrow 1 showing inthe top pane)

9. Repeat steps 7 and 8 but this time dragthe vertical dividinglineto column B (leaving column A showingin the left
pane)

You stillhavethe 4 scroll barsshowing, so you candisplay a differentrow/column if you want to:

READY %3

nn
10. To the rightof the very small horizontal scroll bar below column A, click onceon the [ ] icon to move the displayto
the right - the students’ surnames should now be showing

Often you only need to splitthe worksheet into two panes, justkeeping either the row or column headings showing. With

this data you don't really haverow headings, so remove the vertical split:

11. Positionthe mouse cursor on the vertical dividinglineand dragitto the farleft - the splitdisappears

REMOVING THE SPLIT

You've justseen how to remove the vertical splitby draggingthe splitline.You can, of course, do the same with the
horizontal lineto get backto a singlepane. More normally, however, you remove splits via the [Split] button:

1. On the VIEW tab, click on [Split] — this acts as a toggle, turning splitting on/off Any horizontal

and vertical splitsdisappear.

Inthe previous section,you saw how to create four equally-sized panes. This occurred becausethe activecell was A1. Had it
been any other cell, a different splitwould have occurred:

* Ifthe activecellis a non-edge cell, the worksheet splits into four with the lines drawn above and to the left of the
cell

* Ifthe activecellisinrow 1, it splits intotwo with the splitlineto the left of the cell
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* Ifthe activecellisincolumn A, it splits into two with the splitlineabovethe cell
Try splitting with the activecell in the following positions:
2. Press <Ctrl Home> to make sure you cansee cell A1
3. Move to cell B2 then, on the VIEW tab, click on [Split]
4. Clickon[Split] againto remove the split
5. Repeat steps 3 and 4 starting with the activecell in C1

6. Repeat step 5 startingincell A2

VIEWING DIFFERENT WORKSHEETS

Sometimes you usea splitscreento view two (or more) different worksheets at the same time. These could be sheets within
the same fileor two completely different files. This then lets you compare the data within the sheets or easily copy
information between them.

To view sheets from two different files atthe same time:
1. Press <Ctrl n> for a new blankworkbook (or [Open] an existingfile)

2. Onthe VIEW menu, clickon [Arrange All] The following dialogbox appears:

Arrange Windows m

Arrange

() Horizontal

() Vertical
(") Cascade

[7] windows of active workbook

[ OK ][ Cancel ]

3. Select Horizontal if you want a horizontal splitor Vertical if you want a vertical one

4. Press <Enter> for [OK]

The screen now splits intotwo, as before, with each fileoccupying one half.If you have more than two files open then the
screen splits appropriately -into three, four etc. Practicallyit's rarely sensibleto have more than three sheets showing.

You can now work with the two files atonce, copyingdata between them or putting values fromone fileina formulainthe

other. For example:

5. Clickonanyempty cell inthe new workbook andtype =10%*

6. Now clickonanycell containinga number inthe advanced.xls worksheet - you have to click twice, once to activate

the window and then to select the cell
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7. Note the format of the formulainthe Formula Bar then press <Enter> to carry out the calculation

You canalsousedrag and drop to move or copy data between the files:
8. Clickonthe required cell inthe students worksheet
9. Move the mouse cursor over the dark border (itchanges shape from a cross toanarrow)
10. Hold down the mouse button and drag the cell to the required destination cell on the other file

11. Press <Ctrl z>to [Undo] this and restore the data to the students worksheet

To copydata, you hold down <Ctrl> as you drag the cell:
12. Hold down <Ctrl> and repeat steps 9 and 10 to copy the data into the other file

13. [Close] the new workbook window (there's no need to saveit)

Displaying differentworksheets from the same fileisn'tquite so obvious:

1. [Maximize] the advanced.xls window

2. Onthe VIEW tab, clickon [New Window] - a full-screen copy of the fileis made
3. Againon the VIEW tab again,click on [Arrange All] - the Arrange Window dialogbox appears

4. Select either Horizontal or Vertical then turn on the Windows of active workbook option

5. Press <Enter> for [OK]

You now have two copies of the same filedisplayed.
6. Select the required worksheets by clickingon the appropriatesheet tabs

7. Positionthe mouse cursor on the linedividingthetwo windows and drag itto the left/right (or up/down) if you want

windows of different sizes

8. Press <Ctrl F4> to [Close] one of the windows then [Maximize] the remaining one

Note: When you arrangethe windows, as above, each can be split into two or four panes (as described in the previous

sections).

FREEZING PANES

When you split a worksheet you get up to four panes, each of which scrollsup, down and sideways.

Sometimes you want to fix the cells shown - for example, you only ever want the row of column headings. You can do this by
using freeze instead of split.

1. Press <Ctrl Home> to move the activecellto A1

2. On the VIEW tab, click on [Freeze Panes] then select Freeze Panes

The screen will splitinto four equally-sized panes, as before, but this time you only have two scrollbars. Also, the cells are
not duplicatedinanyway - you can'tdisplay thesame informationin each of the panes.

3. Use the scrollbars to move the panes around - you will find thatthe top left pane never changes

4. Position the mouse cursor over one of the splitlines and try to move it - you'll find that you can't
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5. On the VIEW tab, click on [Freeze Panes] then select Unfreeze Panes - the splitlines disappear

Positioningthefreeze lines acrossthecenter of the screen wasn'tvery clever - normally you freeze justthe top row and/or
left column. You can do this in exactly the same way as you did when splitting, by selecting a cell (other than A1) before you
use freeze. In this particular example, you would probablyjustwantthe column headings and Excel also gives you this
option:

6. On the VIEW tab, click on [Freeze Panes] the choose Freeze Top Row
7. Use the scrollbars to alter the display - note how the column headings arealways present
8. End by unfreezing the panes —click on [Freeze Panes] and select Unfreeze Panes Note that another option

lets you Freeze First Column (as you’ll see next).

Sometimes it's useful not to see some of the data. Here, for example, you might want to showthe student's surnameas a
row heading down the left-hand side (without showingtheir student number). You could always Hide the unwanted column
(or row) but aneasier way hereis:

9. Usingthe horizontal scroll bar, move the display tothe right, sothat column B is on the left

10. Move to cell C2 then, simply, click on [Freeze Panes] and select Freeze Panes

You should now find that both row 1 and column B are fixed as you use the scroll barsto move around your data. The one
problem with this is that you can no longer display column A, though you can move into it usingthe arrow keys - a cell's
currentvalueis shown on the Formula Bar.

11. End by removing the freeze - on the VIEW tab, click on [Freeze Panes] and choose Unfreeze Panes

PRINTING ROW AND COLUMN HEADINGS

If you have data which stretches over several printed pages you might want the row or column headings printed on every
page. This is done under Page Setup. For this data you justneed the column headings:

1. Move to the PAGE LAYOUT tab andclick on [Print Titles] — the Page Setup dialogbox appears:

Page Setup [0 [t
[ Page | Margins | Header/Footer || Sheet | |
Print grea:
Print titles
Rows to repeat at top:
Columns to repeat at left:
Print
[7] Gridiines Comments: | (None) E|
[”] Black and white
Cell errors as: | displayed E|
[”] Draft guality

] Row and column headings

Page order
® e p—
© Down, then over [[z=i= (===
(©) Over, then down -
EREEE
[ print.. | [ Print preview | [ options.. |

2. Onthe Sheet tab, under the heading Print titles, clickinthe Rows torepeat at top: box

3. Clickonthe number 1 on the worksheet to select row 1 - this appearsas $1:$1 inthe box

4. Clickonthe [Print Preview] button to see the effect

5. Usethe [Next Page] button to verify that the headings appear on each page
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6. Finally, press <Esc> to return to normal working then [Close] the advanced.xls file- there's no need to savethe

changes
DATA ANALYSIS

Although Excel is not a comprehensive statistical package, itdoes provide some rudimentary analysistools -including Anova,
Fourier Analysis, Regression and T-tests. For more thorough analyses of your data, a statistical packagesuch as SAS, SPSS,
Genstat or Minitab should be used. Consultthe Statistical Advisory Service for help with this. They canadviseyou on the

suitability and limitations of Excel for your work.

Many of the data analysistools arenotinstalled by default. They can, however, easily beadded in:
1. Move to the FILE tab, choose Options then Add-Ins on the left

2. At the bottom of the screen under Manage, click on [Go...], then check on Analysis ToolPak

Note: Analysis ToolPak — VBA is a very advanced feature offering you the opportunity to make functions availableto your
own programming (with Visual Basic) . The Euro Currency Tools give you the exchange rates when each currency joined the
Euro and areuseful for converting historical data. The Solver Add-in 3. Click [OK] to add inthe Analysis ToolPak

PIVOT TABLES

Pivottables allowyouto create interactive summarytables of your data.Here is asimpleexample:
1. Check you areusingthe PHOENIX data andthe current cell isinsidethe data (e.g. inA1)
2. Move to the INSERT tab on the Ribbon and click on the [PivotTable] button on the far left

3. Inthe Create PivotTable window turn on the Existing Worksheet option and set the Location to M2 then press
<Enter> for [OK]

A skeleton PivotTable appears,startingin M2 (scroll rightand up to see it), whiletwo extra PivotTableTools tabs appear on
the Ribbon. A Pivot Table Fields List task pane also appears onthe right:

M N o P (&

PivotTable Fields T

Choose fields to add to report: -

1 Sample #

Nest Altitude (m)
‘. | Mass (g)

Diameter (cm)
To build a report, choose =

fields from the PivotTable
Field List

Length (cm)
Colour

Collector

MORE TABLES..

Drag fields between areas below:

FILTERS COLUMNS

ROWS 3 VALUES

Defer Layout Update

ot | .. ® < »

You now have to selectwhich data series you aresummarizing by draggingthe field buttons from the Field List pane and
droppingthem intothe areas belowthe field list. For this particularsetof data, it's easy to summarize by collector and egg

color.

4. Draganddrop the Color field button down intothe area marked Columns
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5. Draganddrop the Collector field button into the area marked Rows

6. Draganddrop the Collector field button again, this time into the 5 Values The end resultshould looklikethis:

|Count of Collector !Column Labels ~

Row Labels v Blue-Green Red-Brown Grand Total
BN 1 8 9
BRY 6 3 9
CcDs 9 1 10
FLC 1 9 10
RFA 4 8 12
Grand Total 21 29 50

Because you used a text field (the initials of the collectors) for the summary data, the defaultis to count the number of cells
for each collector. Had you used a numeric field, the default would have been to sum the values. Various other measures are
available,including average, maximum and minimum. You can have several of these showing by draggingfurther field
buttons into the data area.

7. Right click on Count of Collector in cell M2 and choose Value Field Settings
Explore (but don't change) the listof measures on the Summarize Values by: tab. Further options areavailableon the Show
Values as: tab.

8. Press <Esc> or click on [Cancel] to leave Count as the chosen option

9. Next turn on the check box for Mass (g) inthe Pivot Table Field List — the data is automatically added to the table

You now have both a count of the eggs for each collector and the sum of their mass. The results might look clearerif the two
sets of figures areseparated out:

10. Dragthe 3 Values from the Columns to below Collector inthe Rows Your PivotTable should now look like this:

L M N o P - . .
PivotTable Fields X
Choose fields to add to report: b * 24
.Column Labels | ~ Sample #
Row Labels ~ Blue-Green Red-Brown Grand Total Nest Altitude (m)
BN v| Mass (g)
Count of Collector 1 8 9 Diameter (cm)
Sum of Mass (g) 64.51 474.2 538.71 Length (cm)
BRV v| Colour
Count of Collector 6 3 9 ¥| Collector
Sum of Mass (g) 208.82 110.42 319.24 MORE TABLES...
CDS
Count of Collector 9 1 10 Drag fields between areas below:
Sum of Mass (g) 223.7 22.95 246.65
FLC FILTERS COLUMNS
Count of Collector 1 9 10 Colour v
Sum of Mass (g) 66.6 823.52 890.12
RFA
Count of Collector 4 8 12 ROWS % VALUES
Sum of Mass (g) 185.02 409.8 594.82 Collector > Count of Coll... ¥
Total Count of Collector 21 29 50 > Values v Sum of Mass (... ¥
Total Sum of Mass (g) 748.65 1840.89 2589.54
» EggPlot | PHOENIX | F .. & 1 y Deter Layout Update

Ifyou change any of your data values, the PivotTable is not updated automatically.Instead, you have to usethe [Refresh]
button:

11. Move to cell G11 and change the collectorfromFLC to BN and press <Enter>

12. Clickonthe pivot table(to activateit) then right click on itand choose Refresh - note how the values are updated

(collector BN now has two blue-green eggs)

13. Reset the valuein G11to FLC andupdate the pivottableagain
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PivotTables have one other very useful feature. If you double click on any of the calculated cells ina table, a copy of that

datais pasted onto a new sheet. To see this:

14. Double click on the number 21 (the Grand Total of Blue-Green eggs) —the data is copied to a new sheet

15. Right click on the new sheet tab and Rename it then choosean appropriate Tab Color

16. End by moving backto the Phoenix tab

For more about pivottables, see the Microsoft Excel 2013: Pivot Tables advanced notes.

HISTOGRAMS

Before runningthe histogramtool, you should firstsetup bin values (to define the divisionsfor each histogramrange). As

you will see, Excel canalsodrawa chartfor you, if requested.

1. Startingin M22, type the number 5 - press <Ctrl Enter>

2. Dragthe cell handle down to cell M29 then click on the [Auto Fill Options] button which appears next to the bottom
of the selection and choose Fill Series

3. Check you have the rest of the bin numbers:

4. Clickonthe DATA tab on the Ribbon and then on [Data Analysis] on the farright
5. Fromthe listofanalysistools, choose Histogram - press <Enter> or click on [OK]

6. Inthe Histogram window, set the Input Range:to diameter andBin Range:to M22:M29

6, 7, 8, 9, 10, 11 and 12 inM22:M29

7. Under Output options, keep the default of output to a New Worksheet Ply: but name the sheet Histogram

8. Clickonthe Chart Output check box for a chartThe Histogram window shouldlook as follows:

r 5
Histogram @l&]
Input [T|
Input Range: diameter @ —y
= Cancel
Bin Range: M22:M29 2.3 :}
] Labes
Output options
=
Output Range: 2.5
@ New Worksheet Ply: Histogram

~) New Workbook

| Pareto (sorted histogram)

~| Cumulative Percentage

9. Press <Enter> orclick on [OK] and watch what happens

10. Enlarge the chart- clickonit(to activateit)then dragthe bottom handledownwards

The Histogramtool works very well but itcan be annoyingto have a More category. To remove this from the chart(and

frequency table):

11. Select cellsA10and B10
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12. Right click on the selection and choose Delete...

13. Leave Delete as Shift cells left - just press <Enter> or click on [OK]

The labelling on the X-axis could beimproved further by editingthe binvaluesincells A2to A9:

14. Move to cell A2andtype <5 then press <Enter>
15. Incell A3type '5-6 (the quote isvital -withoutityou get a date) and press <Enter>

16. Continuetyping '6-7, '7-8 ... '10-11, >11 intocellsA4to A9
17. Move the chartonto its own sheet — right click towards the edge then choose Move Chart...

18. Select New sheet: andname it Histogram Plot - press <Enter> for [OK]
19. Changethe Title to Histogram Showing Egg Diameters andBinto Centimetres

20. Finally,remove the Legend —clickonitto selectitthen press <Delete>

REGRESSION ANALYSIS

Regressionis a commonly-used statisticaltool in the scientific world. If you are not familiar with this statistical technique,
ignore this next exercise. The hypothesis you'll be testing out is that egg mass is dependent on the nest altitude.

1. Click onthe PHOENIX tab to return to your data
2. Move to the DATA tab on the Ribbon and select [Data Analysis]
3. Select Regression from the list of Analysis Tools - press <Enter> or click on [OK]
4, Inthe Regression window, set Input Y Range: to mass (or type C2:C51)
5. Press <Tab> then in Input X Range: type altitude (ortype B2:B51)
6. Name the new sheet Regression againstNew Worksheet Ply: in Output options
7. To get a chart of the results, turn on Line Fit Plots under Residuals The Regression window shouldlookas
follows:
rRegression | 2 —53-1‘
Input
o oK
Input ¥ Range: mass |§.‘£J [:4|
— Cancel

Input X Range: altitude [;};J

[7] Labels [7] Constant is Zero El

[7] confidence Level: 95 %

Output options
~) Qutput Range: 5]
f|  © New Worksheet Ply: Regression

) New Workbook

Residuals

[7] Residuals [7] residual Plots

|| Standardized Residuals

Normal Probability

[ Normal Probability Plots

Page 34 of 37



Excel 2013 Level 2

8. Press <Enter> or click on [OK] and watch what happens

The regressionresults aredisplayed ona new worksheet, with a chartplotted atthe side.
9. Move the chartonto its own sheet - right click on itthen select Move Chart...

10. Choose New sheet: and name it Regression Plot - press <Enter> for [OK]

To add a best-fitlineto your chart:

11. Right click on one of the (red) Predicted Y values and choose Format Data Series
12. Inthe Format Data Series pane, click on [Fill and Line] (the paintbucket)

13. Set Line to Solid line then click on Marker then Marker Options

14. Set this to None then [Close] the Format Data Series pane

Note that Excel does allowrudimentary multipleregression -set up the Input X Range to a block covering more than one
adjacentcolumn. However, your data may not be suitablefor this so always seek guidancefrom the Statistical Advisory

Service.

PASTING WORKSHEETS AND CHARTS INTO OTHER DOCUMENTS

If you want to incorporateinformation from Excel into Microsoft Word (or other software), the procedure is as follows:

a) Worksheets can be copied across simply by using [Copy] and [Paste] - in Excel, select and copy the cells you require then
switchto Word and paste inthe data. In Word, this is displayed as a table (without borders), with any formatting preserved.
Such tables can be edited as normal text. Note, however, that with certain packages some Excel formats causeproblems and

have to be cleared before the copy/pasteis carried out.

If Paste Special is usedinstead of Paste, then the data can be moved as Unformatted Text. This does not appear as atable
but is instead tab separated. Using Paste Special you can also copy a worksheet as a Picture. This canthen be rotated, if

required, to appear landscape(sideways)ona portrait (upright) page. Note that the dataina picturecannot be edited.

Note: If you Paste by right clicking then these options can be selected by choosingthe matching icon from the Paste Options.
Help tips appear as you placethe cursor over an icon to explain which button is which.

If you want to preserve a link between the Excel worksheet and other document (such that changes made in the sourcefile
are passed to the other) then turn on Paste link inthe Paste Special window. Note: the files need to be kept inthe same

relative position—take carenot to rename or move one into a different folder.

Worksheets canalsobesaved invarious formats readable by many other applications including space/tab/comma
separated values. The format type can be set inthe Save As window.

b) Charts canalso becopied to a Word document (or other software, such as PowerPointor Access) by using [Copy] and
[Paste]. When pastinginto Word, itis advisableto use Paste Special via the [Paste] button, as this gives you the options of
pastingthe chartas a pictureand/or as a linked object (see above).

The defaultis to pastethe chartas a Microsoft Office Graphic Object. This allows you to make changes to the chartin the
normal way (right click and choose Format) but can cause problems if you change its size. Another option is topasteitasa
Microsoft Excel Chart Object. When you double click on this, to editit, it loads up Excel where you can not only make changes
to the chartbut to the data on the other sheet tabs. Again, however, if you change the size of the chartinyour Word

document, the text (chart/axes titles, legend etc.) doesn’t change causingthe chartitselfto shrink.

The best way to preserve how the chart looks is to pasteitas a Picture (e.g. JPEG). Not only canyou change the size with the
layoutintactbut you caneasilyrotateitshould you wantit appearingsideways onan A4 page. The disadvantageofthisis
that any changes to the chartmust be made in Excel — you would then have to copy it backintoyour Word document.
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For details about copying Excel charts to Word see the document Microsoft Word 2013: Graphics.

LEAVING EXCEL

To quitfrom Excel:

1. Press <Alt F4> or click on the [Close] button in the top right corner

Tip: <Alt F4> canbe used to closeany program —you caneven useitto logout of Windows.

2. Clickon[Don’t Save] when you areasked whether you want to savethe changes to phoenix.xls - there's no need to

keep the changes
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