informationseRVICES

Excel
Intermediate

Workbook

Edition 1
January 2019
Document Reference: 3808






Excel Intermediate

Contents

1. Absolute and relative cell referencing

Relative referEeNCiNg........ ... e i 2
ADSOIULE FEFEIrENCING .....eiiiiiiiiiiiiiiiiiie ittt 2
MiXEA FEFEIENCING ...vviiii e e e e e a e 3
Task 1.1 Relative formulas.............oiii oo 3
Task 1.2  When relative formulas are inappropriate ..........cccooovviiiiiiiiiii i, 3
Task 1.3 Absolute references. ... 4
2. Subtotalling
Task 2.1 Creating subtotals............coooi 4
Task 2.2  Nested subtotals............coooiiiiiiiii 6
3. Renaming, managing and linking worksheets
Renaming WOrKSREELS ........coouii e 7
Task 3.1  Renaming WOrkShEEetS ...........ccciiiiiiiiiiii i 7
Managing multiple WOrkSheets..............uuuuiiiiiiiiiiii e 7
Linking to other WOrkShEets .............uuuiiiiiiiiiiiiiii e 7
Task 3.2 Referring to cells in other worksheets...........ccccccooiiiiiiiicc . 7
Referring to cells in other WOrkbOOKS .............uuuiiiiiiiiiiiiiiiii 8
Task 3.3 Referring to cells in other WorkbOOoKS ... 8
Grouping WOIKSNEELS. .......cooiiieiice e e e e e e eaaaes 9
Task 3.4  Grouping WOrksheets ..........cooooiiiiiiiiiii e 9
4. Naming a Range
Task 4.1 Defining NamMES........cooviiiiii i 10
Using Names in FOrMUIAS..........oooiii e e e 10
Task 4.2 Using Names in FOrmulas ...........ccccciieee 10
5. Functions
The SUM FUNCLION ... e e e e e e aaen s 11
The Average FUNCLION ... 11
The Round FUNCHON .......ee e 11
Task 5.1 Sum, Average and Round FUNCLIONS ............ccovviiiiiiiiiiiiiiiieeeeeeeeeee 11
LOGICal FUNCHIONS .....coiiiiiiiiiiiiieieeeeeeeeeeeeeeeee ettt 12
R 12
Task 5.2 Using IF to return information ... 12
N[5 (=Y I T T 1o ) o 1SR 13
N[5 (=Y o N S 13
Task 5.3  Nesting IF FUNCLONS........coiiiii e 13
Task 5.4 Working out the grade using the round function............c.ccccoooiiinnnn. 13
Task 5.5 Calculating values with the IF Function.............ccccccvviiiiiiiiiii 14
(o To] (U1 o 8 01 o3 1T =3 14
The VIOOKUP TUNCHION.......ue e 15
Task 5.6 USING VLOOKUP.......ccoiiiiiiiiiiiii e 15
Task 5.7  vLookup for Exact MatChes ............ccoeiiiiiiiiiiiici e, 16

If you require this document in an alternative format, such as large
print, please email 1S.skills@ed.ac.uk.

Copyright © IS 2019

Permission is granted to any individual or institution to use, copy or redistribute this document
whole or in part, so long as it is not sold for profit and provided that the above copyright notice
and this permission notice appear in all copies.

Where any part of this document is included in another document, due acknowledgement is
required.



mailto:IS.skills@ed.ac.uk

6. Filters

Preparing tO filter ... 16
FIering TeXt ...t e e e e et e e e e e e e e ee et a e e aaaeeannae 17
Task 6.1  Filtering TeXt ...oooviiiiiii e 17
Filtering options and cuStom filters .............uuuuiiiiiiiiiiiiiii s 17
Task 6.2 Filtering TeXt .........uuuuiiiiiiiiiiiii e 18
Filtering NUMDEIS .........o et e et e e e e e eaanes 18
Task 6.3  Filtering NUMDEIS ..........uuiiiiiiiiiiiii e 18
Task 6.4 Removing @ filter ..........uuuiiii 18
FIltering Dates......couvuuiii it e e e aaaeaaaaa 18
Task 6.5 Filtering Dates .......uuuiiiiiiiiec e 19
7. Pivot Tables
Task 7.1 Create a Pivot Table............uuiiiiiiiii e 20
Task 7.2 Display data for specific items ..........ooooeiiiiiiii e, 20
Formatting the data.............euueiiiiii e 21
Task 7.3  Calculate the average mark for each subject............ccccooooiiiiiiiiin . 21
(€] go]0] o] oo o - | x- WSO PPPPRRPPPPRR 21
Task 7.4  Grouping data in PivotTables ................uuuiiiiiiiiiiiiiiiiiiiiiiiii 21
Yo 1 =] o] ST o= = O EPPPRRR 22
Task 7.5  Creating SHCEIS .....uuuiii i 22
Course Conclusion
Downloading the course files: ..o 22
Lynda.com playlist: .......coo oo e 22




Excel Intermediate

Microsoft Excel Intermediate

This course builds on your existing Excel knowledge. It is at intermediate level and is
intended for those with previous experience in using Excel. Intermediate means different
things to different people, and from time to time people find parts of the course easier or
more difficult that they expected. The main purpose of the course is to enhance your
Excel knowledge, and to ensure you to leave the course with greater knowledge than
you had when you arrived.

Many people don't finish the book on the day as it contains many exercises, and not all
of the exercises are relevant for everyone. You can carry on with the exercises in your
own time, the location of the workfiles can be found towards the end of this workbook.

With increased Excel knowledge you will be able to carry out aspects of your work more
efficiently. You may also find use for Excel at home e.g. for working out your budget or
storing information on CDs, household items etc

The main topics covered today are

Form u Ia Refe renci ng FILE HOME  INSERT PAGE LAYOUT FORMULAS DATA REVIEW  VIEW

Summarising and Subtotalling =

o A SEEBOR R @ B
anaglng orksheets Insert  AutoSum Recently Financial Logical Text Date & Lookup & Math &  More

Logical and LOOkUp fUnCtionS Function - Used ~ - - -  Time~ Reference - Trig~ Functions ~

Function Library
Filters and Pivot Tables.

These topics have been chosen because they are the most frequently requested Excel
topics in the University. If there are other areas you think it would be worth creating
exercises in please let the tutor know.

Recap on the uses of Excel

Excel is an electronic spreadsheet application that can be used for storing, organizing
and manipulating information. Excel is very flexible as it allows you to choose how you
wish to structure the information you enter.

You will most likely be aware of many of the uses of Excel, these include:

budget forecasting e.g. income and expenditure, annual business reports
invoicing

storing information e.g. student records, patient records, research data
demonstration tool e.g. to show how you arrived at the result of your calculation
scientific and statistical analysis

tracking and decision making tool

We hope you enjoy this course and find it useful. If you have any questions on the
course the tutors will be happy to answer them.




1. Absolute and relative cell referencing

Excel is frequently used to carry out calculations using formulas. These formulas are
created using cell references e.g. B3 or D5 rather than actual values, e.g. 2.8 or 5.3.
Using cell references allows a change of variable in one cell to be reflected in any
dependent cells.

Relative referencing

By default, cell references in a formula are relative which means that when the formula is
copied elsewhere the references will adjust, relative to their new position.

The use of cell references rather than actual values for formulas provides flexibility and
enables:

1. Copying of formulas to other cells to quickly repeat a calculation.

This saves time when working with complex formulas, and if the calculation
needs to be repeated several times.

2. The calculation results will be automatically updated when the source cell values

change.
For example the formula in cell C1 is =A1+B1 A B C
When you copy the formula to another area of the 13 I4 ]|=A1+E’1
spreadsheet the cell references will change to reflect the new 2 5 3 =A2+B2
location. This is called relative referencing because the cell 3 6 7 =A3+B3
address changes relative to the location. You can then 4 3 8 =A4+B4
duplicate the formula in other cells. 5 4 6 =A5+B5

If the value in either A1 or B1 changes then this is immediately reflected in cell C1
because cell references rather than values are used.

Relative references adjust to location.

In another example where a range of cells is added up
=SUM(B3:B7) copied becomes =SUM(C3:C7)

Absolute referencing

At times you may need the cell reference in a formula to remain fixed in a specific
location. For example you may wish to store a currency exchange rate in one cell.

When a cell reference in a formula is absolute, the reference does not change when
the formula is copied.

When you multiply a particular value by the exchange rate you want the exchange rate
to remain constant and ensure your formula always refers to the same cell.

A B Cc D E F G

To fix cell references and .
Conversion of £to $

make them absolute place a $

1
. . 2
sign in front of the row and 3 Pounds Absolute Relative Absolute Exchange rate
column co-ordinates e.g. to 4| £1_00|W1 $1.42 1.42
multiply the value in B4 by the s £1.30
exchange rate in G4, first 6 £4.00
change G4 to $G$4, then copy £5.00
the formula down the column g gg'gg

=B4*$G$4

Absolute references remain constant regardless of location. The $ sign is used
e.g. $G%4 to make cells absolute.

2
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Mixed referencing

A mixed reference is one where either the column letter or the row number is fixed, for
example:

$A1 (if the formula is copied, the column letter will not change) or

A$1 (if the formula is copied, the row number will not change)

Task 1.1 Relative formulas

Most formulas in Excel will be relative resulting in cell references changing when the
formulas are copied to other locations.

1.  Open the file Absolute1
> AutoSum ~

2 Sum

Click in cell B9

Click the down arrow next to AutoSum in the Editing group on the
Home tab, select Sum and press Enter

4.  Click on B9 again, and drag the small square handle (the fill handle) at the bottom
right corner of the cell along to E9. (This copies the formula from o [1stquarter rossess ]

B9 to E9) "
Click in the cell F6 Monthly Revenue
Revenue

Select the Sum command

and click Enter Glasgow Dublin Edinburgh London Total
7. Click on F_6 again and January 2,010,254 1,547,000 1,488,369 2523124 7,568,747

drag the fill handle to F9.  rpruary 1,524,214 3,285,548 2,599,354 3,280,552 10,699,168

(This will copy the formula  march 3,521,487 3085448 3,041,221 2521447 12,169,603

from F6 to F9). Save and  1stQuarter 7,055,955 7,917,996 7,129,444 8,334,123 30,437,518

close the workbook.
This is copying relative cell references. We will now look at using absolute referencing.

Task 1.2 When relative formulas are inappropriate

Sometimes a value in a formula needs to be located in a specific cell, row or column i.e.
the formula must include an absolute cell reference. This exercise illustrates what
happens when the formula doesn’t work as required.

1.  Open the file Absolute2

2.  Click in C11 (we want to calculate the

product’s surcharge) Without
9 Product Surcharge Surcharge

3. Type =B11*B5 and press Enter 10

Click in C11 again (we now want to fill 11 |Communicator 354.50 A42.54

the other cells) 12 |Planet Search 214.55 0.00
5. Move the mouse pointer to the fill handle 13 Advanced Nav 945.50 0.00

at the lower right corner 14 |SuperPlus Nav 5,455.00 #VALUE!

42,54 !

of the cell and drag |:| 15 Detector 1 101.34" #VALUE!

down to cell C22 16 | Detector 2 123.60 0.00
The results are not what we require. 17 |Detector 3 166.70 59,095.15

As we filled the cells in column C the value we multiplied by changed from 12% (the
value in B5) to zero (the value in B6 which is empty) and so on down column B.

We'll correct this in the next exercise when we make the cell reference to B5 absolute.




Task 1.3  Absolute references SAS1

In this exercise we need the value we are multiplying by to remain fixed when the
formula is copied down a column. i.e. we need to make the cell reference absolute.

1. Using the file Absolute2 click in cell C11. Move to the formula bar at the top of the
screen, and then click within the B5 cell reference in the ,f"r —pq
formula in the formula bar. e

2. Press F4 (the key to change references Without
to absolute) several times. Observe that

the cell reference changes from $B$5 to Product Surcharge Surcharge

B$5 to $B5 and then B5 each time you -
press F4 Communicator 354.50 42.54
) Planet Search 214.55 25.75
3.  Press F4 until BS appears as $B$5and 4 .. nay 945,50 113.46
press enter SuperPlus Nav 5455.00  654.60
4. Click in C11 and press enter. Now click  Detector 1 101.34 12.16
in C11 again and move the mouse Detector 2 123.60 14.83

pointer to the fill handle at the bottom
right of C11, and drag the handle down to €22 to fill the formulas down the column.
Save and close the workbook.

ﬁ Note: When copying a formula, you can make it relative or absolute.

* Relative references adjust to location
+ =SUM(B3:B7) copied becomes =SUM(C3:C7)
Absolute references remain fixed regardless of location. Use the $ sign e.g. $A$1

2. Subtotalling

We often need to calculate the grand total of values stored in a list. In addition, we may
need to subdivide the data and calculate subtotals. Fortunately, Excel provides a subtotal
function which can be used to carry out any subtotal calculations.

When using the subtotalling function the data needs to be ‘tidy’ e.g:

¢ Column headings must be unique

e There should be no blank rows or columns as Excel stops sorting when it meets a
blank row or column

e The data must be sorted in the column to be subtotalled

When using subtotalling Excel applies outlining to group data. You can use this outlining
feature to show and hide details using the expand and collapse buttons.

Task 2.1 Creating subtotals

When subtotalling Excel adds a new row containing the subtotal at each change in the
data. It also applies outlining to the list.

1.  Open the file ProductSummarising
We are going to create subtotals so first we will sort the data
2.  Click on any cell in the Store column

3.  On the Home tab of the ribbon, click on Sort & Filter in the Editing group and
select Sort Ato Z

We now want to add subtotals for each store

4
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4. Click on the Data tab, then click on Subtotal in the Outline group,
to display the Subtotal dialog box

5.  Click on the drop arrow for At each change in and click %

on Store. \ Subtotal

6. Ensure the other settings are as shown in the screen _
shot and click OK Outline

An outline will appear in the worksheet and the product costs will be
subtotalled at each change in store.

7. Scroll to the bottom of the data to see that Excel has also calculated
the grand total of the costs.

Subtotal

At each change in:
Use function:
sum

Add subtotal to:

jin}

Date

Customer

Store

Product
vl Cost

V| Replace current subtotals
Page break between groups

¥| Summary below data

9 003839 4/2/12 Housing Authority Aldi Plums £35.70
10 /043888 10/1/12 Scottish Govt Aldi Plums £36.80
11 Aldi Total £217.80

Subtotalling syntax

When you click on a subtotal within the data the formula bar shows the formula
generated by subtotal function. In the case of a subtotal sum the formula is

. fv | =SUBTOTAL(9, 2:72)

The format of the formula is SUBTOTAL (function_num, ref1, ref2, ...)

The function_num specifies the type of function to use in calculating subtotals
within a list. The function number for the subtotal sum is 9. Popular function
numbers include average, count and max as listed in the following table:

Function
Number  Function COUNT counts cells containing numbers
1 AVERAGE COUNTA counts non empty cells
2 COUNT The PRODUCT function multiplies all the
3 COUNTA numbers given as arguments and returns the
4 MAX product. e.qg. if cells A1 and A2 contain
5 MIN numbers, you can use the formula
=PRODUCT(A1, A2
6  PRODUCT (A, A2)
7 STDEV STDEV The standard deviation is a measure
of how widely values are dispersed from the
9 SUM average value

The SUBTOTAL function can be used directly. The first parameter in the sum subtotal
function is 9. i.e. using 9 in the formula tells Excel to sum the figures, using 2 tells Excel
to count the figures. e.g.

Subtotal Average =SUBTOTAL(1, F2:F8)
Subtotal of Count =SUBTOTAL(2,F2:F8)




Task 2.2 Nested subtotals

You can create another level of subtotalling in addition to subtotals of the cost. Creating
another level produces nested subtotals. To create nested subtotals you first sort the
data again on the main grouping, and then on the secondary grouping.

1.  Continue working with the file ProductSummarising and ensure your cursor is
placed within the data table.

2. Choose Sort & Filter onthe  sort -
Home tab. Select Custom : . o |
Sort | flﬁdd Level || xgelete Level || D@ Copy Level ||;| | Options... ‘
Column sort on Order
3.  Click the Add Level button Sortby |store [=] |values [ [atoz
Click the drop down arrow —_—— =] [atoz
for Then by, choose Product, and click OK
5. Click OK to the message “This removes . _
the subtotals and sorts again”. ! This removes the subtotals and sorts again.

Now click the Data tab, and choose Subtotal to display the Subtotal dialogue box

Click the drop down arrow for At each change in, choose Store and click OK (the
settings should be retained from the previous exercise)

We will now add a second A B C D E
subtotal 1 |ID Date Customer Store Product
. 2 032964 2/1/12 Zoe Sterling Aldi Carrots
8. Click on the SUthtaI 3 043564 9/1/12 Betty Clark Aldi Carrots
button again. Thl_s time 4 Carrots Total
At each Change in 5 1231280 9/1/12 Dept of Housing Aldi Green beans
select Product 6 287880  2/1/12 Walter Harris Aldi Green beans
Y . 7 Green beans Total
9. This time remove the tick 8 043416 9/1/12 Canberra Resources Aldi Oranges
next to Replace current o
o ranges Total
SUbtoFals (ifitis ticked) 19 gs3888  10/1/12 Scottish Govt Aldi Plums
and click OK 11 002888 10/1/12 Lintel Holdings Aldi Plums
Notice that both the Store and 2 , Plums Total
13 | Aldi Total

Product subgroups are
subtotalled.

10. Save and close the workbook.

’%Tip: The subtotal function is used to sum or average sections of data
It can be used for creating a subtotal:
Sum, average, maximum or minimum
Examples of use: student exam marks, sales figures, expenditure records

ONote: With Subtotalling and Filtering the data needs to be ‘tidy’ i.e.

e Column headings must be unique
e Data must be sorted
e No blank rows or columns

F

Cost

£2.00

£4.50

£6.50
£22.00
£28.00
£50.00
£17.00
£17.00
£36.80
£46.80
£83.60

| £15?.10_|
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3. Renaming, managing and linking worksheets
Renaming worksheets

By default, Excel names new worksheets consecutively: Sheet1, Sheet2 etc. In order to
keep track of, and add meaning to information in your workbooks you can rename them.

Task 3.1 Renaming worksheets

To give your sheet a different name to the default, double click the sheet tab, or right
click the sheet tab and choose rename.

1. Open the file Linking Insert.

2.  Activate the Sheet2 tab and rename it (by double clicking or right clicking &< Delete
and choosing rename) as Year2012 Rename

3. Repeat this procedure to rename Sheet3 as Year2013 and Sheet4 as Move or Copy..
Year2014

Managing multiple worksheets

In Excel you can insert, move and copy worksheets from one workbook to another. You
can also refer to cells and ranges in other worksheets, or other workbooks.

Inserting worksheets Insert

To insert a worksheet right-click the tab of the worksheet before which you want to General | pread:
insert the new worksheet, choose insert and select worksheet from the General tab. ’T
Worksheet

Moving and copying worksheets

You can move a worksheet by dragging it to a new location. To copy a worksheet hold
down the Ctrl key when dragging the worksheet to a new location.

Linking to other worksheets

To link worksheets use references to cells in other worksheets to get data into your main
worksheet. e.g. you might keep a summary worksheet and link to this from other
worksheets.

To link cells between worksheets precede the source cell reference in the formula with
the sheet name, followed by an exclamation mark:

worksheetnamel!reference e.g. Year1!C4

Task 3.2 Referring to cells in other worksheets

1.  Continue working with the file Linking. This worksheet contains data for three
consecutive years’ temporary staff hours. It also contains a summary sheet.

2.  Ensure the worksheet Summary Data is activated
3.  Click on cell B6 and type =
4, Click on the worksheet tab for Year2012, click in cell F6, and press Enter

Pressing enter should return you to the sheet Summary Data. We'll now try another
way of linking sheets...

5.  Onthe sheet Summary Data click on cell B8 and type =Year2012!F4 and press
Enter

6. Click on B15 and use the technique in steps 4 or 5 to build the formula:
=Year2012!F8+Year2013!F8+Year2014!F8 and press Enter.




ONote: Ensure that there are no spaces at the start and end of the sheet
names as these can result in the appearance of the update values box

Referring to cells in other workbooks

When you create a link to another workbook, Excel creates a formula that includes the
name of the source workbook in brackets [ ], followed by the worksheet name. The
combination of workbook name followed by worksheet name needs to be surrounded
by single quotation marks. Excel follows this with an exclamation mark and the cell
reference.

'[workbookname]worksheetname'!reference e.g. '[Company Sales]Year1'lC4

References to other workbooks are called external references. When linking a workbook
in a particular folder to a workbook in a different folder, the formula must include the full
path to the workbook. e.g.

Je ='7\Excel test files\[Linking.xlsx]Year2012'1SBS8*30%

Please note: Linking to other workbooks depends on how your machine is set up. It
may not work on training machines.

Task 3.3 Referring to cells in other workbooks

Ensure the file Linking is still open. A B C D E
2. Choose File, New and choose Blank ; Overheads Report 2014
Workbook 3 Oct-Dec Jan-Mar Apr-June July-Sept
3.  Enter the text as in the screenshot
4, Ensure Linking is still open
5. Click on B4
6. Type =[Linking.xlsx]Year2012!B8*30%
7.  Click on cell B4 and drag the fill handle in the B C D E

bottom right hand corner of the cell to copy Overheads Report 2014

the formula across to E4

Oct_Dec Jan-Mar Apr-June July-Sept
316920.3 347516.1 373282.8 365735.7

8. Save and close the workbook as Overheads
Report.xlsx within the folder Excel
Intermediate 2013 and close the file.

9. Close the file Linking, save the changes if asked.

ONote: If you make a change in the original workbook and then open the second
workbook containing links to the original you may get the message This workbook
contains links to one or more external sources that could be unsafe. Files stored in
the training rooms have been virus scanned so you can choose the option to update
the links and get the latest data.
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Grouping Worksheets

Grouping worksheets enables you to make the same change to all of the selected
worksheets in one go. This is useful when you need to enter the same information into
several worksheets at once.

Task 3.4 Grouping Worksheets

1.  Open the file Grouping Worksheets

2. Click on the 2014 worksheet tab, hold down the shift key and click on the 2016 tab
so that the worksheets named 2014, 2015 and 2016 are all selected.

3. Notice that [Group] appears at the top of the screen after the filename, this
indicates that grouping has been activated

4. Click in cell B1 and type Income and Expenditure, format the text to make it bold,
18pt and blue.

Click in cell A3 and type Income
Click in cell A4 and type Expenditure
Click in cell B2 and type January, format the rest of the text you have typed in and

make it bold

8.  Click in cell B2 again and hover over the bottom right A B C
hand corner of the cell until a + sign appears, click and .
drag the + sign along to cell M2 so that the cells are 2| [1anuary |

automatically filled with January — December

3 |Income

9. Click on the 2015 worksheet tab and notice that all the information you have typed
in sheet 2014 has also been entered into the 2015 worksheet

10. Save the changes and close the file.

2 January February March April May June July August  September October November December
3 |Income
4 |Expenditure

0 Note: While worksheets are grouped any changes made to one worksheet

will appear on every worksheet in the group. However, if you select a worksheet
that is not in the group, all of your worksheets will become ungrouped.




4. Naming a Range

Naming cell ranges makes the

Formulas Data Review View Add-Ins

° ranges more meaningful and “2 Define Name -
. e
° formulas easier to understand.

Names can also be used to locate specific places in a spreadsheet. It is best to name
cells ranges before using formulas:

Defining a name can be done under the Formula tab, Define Name, New Name

You can also define a name by selecting a range [, i x v f
of cells and typing a name in the name box which
is to the left of the formula bar. gNameBox | g c |

Task 4.1 Defining Names

We will define names to represent ranges in the workbook Sales.

1.  Open the file Sales

Ensure the worksheet North is selected

Select B5:B9

Edit the name box to read NorthWin and press Enter.

Name C5:C9 as NorthSpr, press Enter

Name D5:D9 as NorthSum, press Enter

Name E5:E9 as NorthAut, press Enter —

o > 0N

=
6. Go to the Formulas tab and choose Name Manager to see the list of y
names. LIS
Manager

If you need to change the name or the cell range click the Edit button within
the Name Manager dialogue box.

ONote: You can only use letters or numbers in names. Spaces and other
characters are not permitted. Names must also begin with a letter.

Using Names in Formulas

Once range names have been defined they can be used in formulas. Range names are
stored in Excel's internal listing within the workbook.

Task 4.2 Using Names in Formulas

1. Ensure the file Sales is open.

2.  Click on cell B10, type =sum(NorthWin) and press Enter

3. Calculate the total cakes |

. Type Winter  Spring Summer Autumn
sales for each season in ;=0 £534 £423  £521 £589
the North. Use the sum  victoria Sponge £654  £634  £326 £748
formula and the names Fruit and Nut Cake [ £1,378 £760 £968 £1,583
NorthSpr, NorthSum and Panettone £233 £532 £525 £1,035
NorthAut as appropriate.  Jarttatin £354 £633 £422 £1,245
Total £3,153] £2,982] £2,762|=SUM(NorthAut) |

4, Save and close the file.

10
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5. Functions

Functions are predefined formula. The functions I E IE

in Excel fall into various categories including o -
mathematical, logical and lookup. Different Financial Logical Text Date & Lookup & Math &

. - - - Time - Reference ~ Trig -
categories are often used together.

Function Library

Basic components of functions are:

o they always begin with an = sign
o they consist of the name of the function, the arguments, and text and numbers

The arguments are the data and cell references that the function is carried out on, and
are contained within brackets. Arguments can also be other functions (nested functions).

Arguments that include cell references can be a range of cells or cells separated by
commas.

If there is more than one argument a comma must be used to separate them
e.g.=SUM(C5:D5,B20)

All Excel functions can be found via buttons on the formula tab.
The Sum Function

The SUM function adds up ranges of cells. e.g.
=SUM(A3,B5,D1,E2) or =SUM(B3:D5)

The Average Function

The AVERAGE function works out the arithmetic mean (the sum of a list of numbers
divided by the size of the list).

=AVERAGE(A2,C4,D2) or =AVERAGE(C7:E7)

The Round Function

The ROUND function is used to round a number to a specific number of decimal places.
The ROUND function has two arguments.

=ROUND(DS5,0) will round up the number in D5 to 0 decimal places and
=ROUND(B3,1) will round up the number in B3 to 1 decimal place

ONote: The syntax for the ROUND functions is: ROUND(number,numdigits)

The first argument of the function is the number you want to round, the second
argument is the number of digits to which you want to round the number.

Task 5.1 Sum, Average and Round Functions

1.  Open the file Marks and have a look at the file.

The file contains a fictional list of student exam and practical marks. We are going to use
functions in Excel to work out:

e the average mark for each student
¢ whether they have passed or failed
o the grade they obtained

2. Incell F7 type =SUM(C7:E7) to calculate the total marks the student obtained.

11



3.  Copy the formula down the column to see the total marks for all the students.

4. Go to cell G7 and type =AVERAGE(C7:E7) to calculate the average mark for the
student. Copy the formula down the column.

5. Goto cell H7 and type in =ROUND(G7,0) to round off the average mark to the
nearest whole number. Copy the formula down the column.

6 'Name Matric No Exam 1 Exam 2 Practical Total Average Rounded
7 ) Draper 0013245 60 79 70 r 209 '69.6666? 70
g8 |H Brown 0032432 45 50 50 r 145 '48.33333 48
9 |B Olson 0023432 95 89 67 i 251 ’83.6666? 84

;%Tip: The Round function can be a very useful function. Using the Round
function on a value, rather than using formatting to round, can make a significant
difference to subsequent calculations on the rounded value.

Logical Functions

Logical functions test whether a condition is true or false and can be used in decision Logical
making. The result of the decision can be used to display information or perform
further calculations. Examples of logical functions include IF and IFERROR.

IF

. . . =|F(C2>=150,"Signat ired","Standard"
The IF function is the fundamental logical function (2> /' Signature required’,"Standard")

for decision making. It is set out as follows: : c D . =
» Maximum Allowed Need Signature

=IF(condition, true, false) £75.00|j|8tandard

If a condition is true then return true, and if false, £150.00/Signature required

return false.

True and false can be substituted by

e words of your choice surrounded by quotation marks or

o further calculations or further functions (referred to as nested functions)
e. g. =IF(C2>=150,"Signature required"”,"Standard")

In the example above C2>=150 is the condition being tested. i.e. if the value in C2 is
greater than or equal to 150 then display the text ”Signature required” in D2 otherwise
display the text “Standard”

Task 5.2 Using IF to return information

The IF function can be used to display the result of a condition test. In the following
example the IF function is used to display the result 'pass' or 'fail' for students taking a
particular course.

1.  Continue using the file Marks and go to cell 17
2. Type =IF(H7>=50,"Pass","Fail") and press enter

3.  Copy the formula down the column

;%Tip: If you want the cell to remain blank if the result is false enter two double

quotes" " instead of text e.g. =IF(H7>=50,"Pass"," ")
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Nested Functions

A nested function is a function which is encapsulated within another function. When this
happens the nested function becomes an argument of another function.

Nested If

Nested functions are often used in conjunction with the IF function. i.e. you can use
another IF function in place of False. If the result of the first condition is false, then the
second condition will be tested.

jl =|F(H7>=70,"A",(IF(H7>=60,"B",(IF(H7>=50,"C","Fail")}}))
In the above example we potentially need to make more than one decision before
arriving at an answer.

First we ask if G7>=70, and if it is, then Excel will enter "A" in the cell. However, if G7 is
less than 70 then we ask another question e.g. is G7>=60, and so on until we enter a
value if all conditions are false.

Task 5.3 Nesting IF Functions

1.  Continue using the file Marks and click in cell J7.
2. Type =IF(G7>=70,"A",

We now want to make our expression more readable by splitting it over several lines.
Pressing the Alt and Enter keys creates a new line.

3.  After the comma press Alt and Enter to create a new line.
Type IF(G7>=60,"B", and press Alt and Enter

Type IF(G7>=50,"C", and press Alt and Enter

Type "Fail"))) and press Enter

N o ok~

Notice the result in cell J7 and copy the formula down the column.

The result in J7 is a B and the candidate obtained 69.6667 as an average mark. If the
result had been rounded up they would have gained an A. We will see how to remedy
the grade in the next exercise.

8. To see the whole formula in the formula bar hover over the bottom of the formula
bar until a double arrow ] appears, then pull the formula bar down to increase its
size.

Task 5.4 Working out the grade using the round function

The different categories of function are often used together, and this exercise illustrates
the usefulness of the round function. We will work out the grade using the values from
column H in which the average result has been rounded to the nearest whole number.

Continue using the file Marks and click in cell K7
Type =IF(H7>=70,"A",

Type IF(H7>=60,"B", and press Alt and Enter
Type IF(H7>=50,"C", and press Alt and Enter
Type "Fail"))) and press Enter

© a0 kA w DN =

Notice the result in cell K7 and copy the formula down the column.
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Student Results
Grade

not Grade
Name Matric No Exam 1 Exam 2 Practical Total Average Rounded Result Rounded Rounded
J Draper 0013245 60 79 70' 209'69.66667 70 Pass B A
H Brown 0032432 45 50 5[]' 145 '48.33333 48 Fail D D

The result in K7 is an A. This time we have worked out the grade based on the value in
H7 which has been rounded to 70. Close the file without saving the changes.

{FNote: The ROUND function can produce some intriguing results. When using

ROUND(number,numdigits)

¢ if the numdigits equals 0 the functions rounds to the nearest whole number.
ROUND(56.78,0) returns 57

¢ If numdigits is negative, the function rounds to the left of the decimal point.
ROUND(57.78,-1) returns 60

Task 5.5 Calculating values with the IF Function

In addition to returning text results, the IF function can be used to carry out further
calculations based on the result of the condition.

e.g. If the condition is true, the function can carry out a particular calculation and, if the
condition is false, the function can carry out an alternative calculation.

1.  Open the file called Formulas and ensure the IF worksheet is active

2. Select G7. We are going to use the IF function to calculate the commission for
each salesperson.

3. Type =IF(F7>10000,F7*2%,"Not applicable") and press Enter

F7>10000 is the condition that the IF function will evaluate. If the condition is true then
the salesperson will be awarded commission to the value of 2% of their total sales. If the
condition is false the words Not applicable will appear in the cell.

4.  Copy the formula in G7 down the column to G21

5. Observe the results, then save and close the workbook.

19 |Gertrude Lawrence £3425 |£3750 | £ 4000 | £ 3120 | £ 14295 | £ 286
20 |Bernardo Smith £4540 | £2700 | £ 3000 | £ 3200|£ 13440 | £ 269
21 |Francisco Philips £1200 | £1,700 | £ 1,800 |£ 2000 |£ 6,700 | Not applicable
Lookup Functions Iﬂ

Lookup functions allow you to search a list or table range and return a Lookup &
value from a cell in that range. They are handy when you have a large  Reference -
spread sheet or need to look up something repetitively.

They can be used to return: fi ~VLOOKUP( 3)

e A text comment or grade based on an exam mark

e Data in a specific location

e A product description and price based on its code or name
e Employee information based on employee id

Lookup functions require:

e adatatable to look in, this is a cell range which can be named
e a calculation area where the function is entered and the retrieved values appear

14



Excel Intermediate

The vlookup function

Vlookup is the vertical lookup function and returns a value on the same row of the range
of data you are looking in. It has 4 arguments:

VLOOKUP(lookupValue,lookupTable,colNum,matchType)

e lookupValue is the first argument. This value must be located A B c
in the first column of the lookup table 1 |Mark Result  Comment

e lookupTable is the second argument 2 42 E::: jemer

e colNum, the third argument is the column number from which ;' 50 paes S;isfacmw
you wish to return a value 5 60 Pass Good

o matchType, the forth argument is optional if you do not require ¢ 80 Pass Very good
an exact match. If you specify true or omit the argument the 7| 90 Pass Excellent
function searches for an approximate match. If you specify false the A lookup table

function searches for an exact match to the lookupValue.

Task 5.6 Using vLookup

The most common lookup function is VLOOKUP, the vertical lookup. This function

searches vertically down a sorted data table looking for a match c

1.  Open the file StudentLookup and click in cell C2 Comment
See tutor

2. Type the text See tutor, Try harder, Satisfactory, Good, Very Try harder

good and Excellent into the cell range C2 to C7 (See screen shot).  satisfactory
This completes the data table that we are going to look up valuesin.  Good

Observe that the data table is already sorted which is essential Very good

before using viookup. Excellent

We shall now name the data table to make the cell ranges easier to
refer to.

3.  Highlight cells A1 to C7

4. Edit the Name Box (to the left of the formula bar) to read

FORMULAS DATA REVIEW

=y, C¢=lDefine Name ~
=

Name -
" Manager [5 Create from Selection

Comment Defined Names
5. Click in cell D11 S
6. Type =vlookup(C11,Comment,3) and press Enter . F—

VLOOKUP searches vertically in the range of cells in the table.

It searches for a value nearest to the value in C11 in the table Comment and returns the
description in the column you specify (in this case column 3)

7. Copy the formula down the column.

The formula has returned a comment for each mark because we looked for an
approximate match to each of the marks in the table.

When looking for an approximate match we don't have to include the 4™ argument. If the
value lies between two values in the table then viookup returns the comment next to the
closest least value.
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Task 5.7 vLookup for Exact Matches

On occasions, you may only want to return a value if an exact match to the value you are
looking up is found. This can be achieved by adding a fourth argument match type at
the end of the vlookup formula. For exact matches the match type must be set to false.

_ Comment
e.g. _VLOOKUP(C1 1 ’Comment’3’false) Name Matric No Mark Comment Exact Match
1. Continue working with the file 'J_| %raper gg;:igg jg $°°: = ’;N’g

rown ry hardaer ry harder

StudentLookup B Olson 0023432 90 Excellent  Excellent
Click in cell E11 K Jones 0945749 34 Seetutor | #N/A

L White 0933434 86 Verygood ~  #N/A
Type =vlookup(C11,Comment,3,false) M King 0343445 99 Excellent #N/A
and press enter G Harris 0293474 68 Good T OENIA

R Campbell 0234324 50 Satisfactory Satisfactory

T MacDonald 0239442 67 Good T O#NA

Excel will return the result #N/A because there is no exact match for the value 68 in the
Comment table.

4. Copy the formula down the column and observe the results.

Notice that Excel has only returned a comment for values that have an exact match in
the Comment table. Save the workbook.

ONote: It is crucial to sort the table when using lookup functions. Excel doesn't just

work its way down a column, it uses a binary search technique searching out from the middle
of the list, so if you don’t sort the table first it is likely to produce inaccurate results.

6. Filters

When you are working on a worksheet with many rows of data, it can be difficult Y
to view and analyse the data. This is where you can use filters to control what Filter
you see.

Filtering is a quick way to find and work with a subset of data in an Excel range. Filters
enable you to find all the entries for a particular item in a large worksheet, e.g. an
employee name or a product.

Filters also enable you to select only the data you need, and to hide the data not relevant
to your search. e.g. the students with the highest grade, or the records for a specific
department.

Unlike sorting, filtering does not rearrange your data, it simply hides the rows you
don’'t want. You can then edit, format, chart and print your filtered data as you wish.

Preparing to filter
As with subtotalling, the data in your worksheet needs to be organised before filtering:

e Use headings

e Don’t mix the data types

e Don’t have blank rows or columns. Individual blank cells are ok.
o Ideally keep data to be filtered in a separate worksheet

We are going to look at filtering text and filtering numbers, first filtering text.
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Filtering Text

The AutoFilter feature in Excel provides a quick way to create a filter, and can be used
for text. To use AutoFilter, click in a cell containing a text data item. Then go to the Data
tab and select Filter.

Task 6.1 Filtering Text

1. Open the file Filtering
2. Click in a cell containing text, go to the Data tab and select Filter.

3.  Click on the down arrow next to the Department column heading to begin filtering.
Excel displays a list of options as well as all the items Text Filters

in the column. Search

4, Deselect Select All, then tick the box next to Y] (select Al

Accounts and click ok. 4 Accounts

D Administraion
All rows apart from Accounts are hidden. Notice that L] Administration
he d to the right of Accounts has changed | [ Customer support
the down arrow to the right of Accounts has change ] Human resources
to a small filter x| symbol. [ Marketing

[ sales

5. To add to the selection click on the small filter symbol

next to Department, tick the box next to Customer [ o

| | Cancel

support (retain the tick next to Accounts) and click ok.

Where you have applied a filter, the row numbers appear in blue and the drop down
arrow changes to a filter symbol. In addition, the status bar at the bottom of the screen
displays the number of records found.

ONote: If you have a blank row or column in your worksheet AutoFilter will not
process the data beyond it.

Filtering options and custom filters

The text filtering menu also allows you to set more than one condition and provides
a range of filtering options: Equals, Begins With, Contains etc.

You can customise the filter, combining Custom AutoFilter
various options, and filter using various criteria,
. Show rows where:
as shown in the screen shot. S
In addition you can add multiple filter criteria equals [v| |mirenium
and use: and @ or
. contains | 2000
¢ the And function where the results returned E
meet bOth Crlterla! or Use ? to represent any single character
e the Or function where the results returned Use * to represent any series of characters

meet either criteria.

To create a more powerful filter use wildcards. The wildcard character * can be
used as a substitute for a series of any characters.

For example, when looking for the word millennium the wild character can be used to
type mil*en*ium in the search box. This will ensure all instances of the word are
returned allowing for various misspellings that can occur.
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Task 6.2 Filtering Text

1.  Continue using the file Filtering. Click on the filter button to the right of the column
heading Department and remove the ticks next to Accounts and Customer
Support.

2.  On the filter menu move the mouse to Text Filters and across to Equals.
3. In the box to the right of Equals type Admin* and click ok.

Notice that the filter has picked up the records both where Administration has been
correctly and incorrectly typed.

Filtering Numbers

Many of the filtering options that apply to filtering text also apply to filtering numbers.
There are also additional filtering options for numbers. These include searching for the
‘Top 10’ Items. This option does more than its name suggests, it actually searches for
between 1 and 500 items.

Task 6.3 Filtering Numbers

1. Using the file Filtering click on the Department filters and choose Select All.

Click ok.

2. Move to the down arrow next to _
Earnings(£), go to Number Filters and Top 10 Autobilies B
select Top 10 show

3. Change the number to the top 6 and click = ] e re—]
ok. Observe the results. ——  E——

4, Return to the Number Filters and, using
the down arrow, change Top to Bottom to see the 6 lowest earnings. Observe the

results.
5 'Name M Employee no ~ Count - Department -~ Earnings (£) -7 Date of Hire -~
14 |T MacDonald 4 Wales Marketing 10500 08/12/2013
19 | A Phillips 20 Ireland  Accounts 12000 27/02/2007
22 1 Miller 21 Scotland Sales 11000 29/03/2002
25 |R Lawson 27 Ireland  Accounts 10600 19/08,/2003
29 |S Lawrence 15 Scotland Accounts 10000 29/05/2004
44 |R Austin 12 Wales  Marketing 10000 11/07/2011 The 6 lowest earnings

The ‘Top 10’ feature enables you to search for the top or bottom 1 to 500 items. You can
also search for the top or bottom percent.

Task 6.4 Removing a filter

You can choose to turn off specific columns or turn AutoFilter off completely.

1.  Click the autofilter symbol at the top of the Earnings column and 2] sort Smaliest to Largest
select Clear Filter From Earnings from the menu %l Sort Largest to Smallest

2.  Go the Data tab and click Filter to turn off AutoFilter completely . Sort by Color

% Clear Filter From "Earnings (£)"

3.  Keep the file open for the next exercise.

Filtering Dates

Excel provides many options for filtering a column of dates. For example you can select
all this or last year’s dates, or all dates that occurred in a particular month.

In addition you still have the option to custom filter dates. The example illustrates the use
of the And function to filter a range of dates.
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Task 6.5 Filtering Dates

1.  Continue using the file Filtering. Ensure the cursor is within the data table. Go to
the Data tab and click on Filter

2.  Click on the down arrow next to Date of Custom AutoFilter o

Hire

Show rows where:
Date of Hire

3. Go to Date filters, and choose Custom

Filter (at the bottom of the list that appears) - [z] [comaon
4. Set up the custom filter to select dates after is before [+] 08122013

09/04/2011 and before 08/12/2013 and

click ok
5 Name - Employee no -~ | Count ~ | Department - Earnings (£) - Date of Hire T
6 |J Draper 30 England Marketing 30000 03/05/2012
12 |G Harris 38 Scotland Customer support 15020 13/02/2013
24 |P Anderson 11 England Human resources 18000 01/09/2011
36 |T Johnson 10 Scotland Sales 23000 17/11/2011
41 | Owens 24 Ireland Marketing 52000 11/10/2011
44 |R Austin 12 Wales Marketing 10000 11/07/2011

If you have time try out a couple of the other date filters.

5. Close the file without saving the changes.

7. Pivot Tables

Pivot tables enable you to summarise and analyse large amounts of data in lists. This is
done by dragging and dropping headings to different row, column, or summary positions.

Using Pivot tables you can:

e perform a large number of calculations simultaneously and see data trends
e quickly update the data because Pivot tables are dynamic.

Pivot Table terminology
The four categories (called fields) of information in a Pivot Table are:

Page The page field allows you to filter the entire Pivot Table report to display data
for a single item or all the items. e.g. all students, or a specific student.

Row The row field displays the items in the field as row labels.

Column The column field displays the items in the field as column labels.

Data Data fields contain the summarised data. They are usually numeric, but can

also contain text.
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Task 7.1 Create a Pivot Table

We are going to use an example containing student names, exam marks, semesters and
subjects. Each column has a heading and there are no blank rows in the range or table.

1. Open the file Pivot Tables and place your cursor _ _
anywhere in the data (but not in the headings) and click on  PivotTable Fields ™ *
the Insert tab and on PivotTable in the Tables group. Choose fields to add to
The Create PivotTable dialogue box appears. report

Under Choose the data that you want to analyse, Excel SE“T“‘” Te

. . . v| Subject D
automatically determines the range for the PivotTable report. Student

2.  Under Choose where you want the PivotTable report to be Mark z
placed, choose a new worksheet. Then click OK. Drag fields between areas below:

3.  The area on the right is composed of a field section and an ¥ ruters Il COLUMNS
areas section. Drag the field student from the field section  [semester ~ || subject =
to rows in the areas section, and subject to columns

4. Drag mark to ) values and semester to filters = ROWS X VALUES

The data is organised by student and subject, and was
totalled when the mark field was dragged to the > values area:

|S‘[udem = | |Sum ofM.. ¥ |

Semester (All) -

Sum of Mark Column Labels | ~

Row Labels -~ Archaeology Chemistry English French History Maths Grand Total
Hilary 148 127 136 154 143 142 850
John 146 130 145 161 137 132 851
Karen 150 154 153 154 147 150 208
Robert 154 128 145 140 127 135 829
Grand Total 598 539 579 609 554 559 3438

X Tips: To reorganise your report you can remove fields and add them to different
areas in the PivotTable Field List box. This is ‘pivoting’ the data.

To bring back the field list (if it disappears) right click on the PivotTable and choose
Show Field List

Task 7.2 Display data for specific items

Pivot tables provide filters on the column and row headings to enable you to display data
for specific items e.g. semesters or individual student marks.

1.

Click on the drop down arrow to the right of Semester (All) 1 |Semester (Al
and select Semester 1 to see Semester 1’s marks for all the  search
subjects.

Semester 1

Click on the filter button next to Semester and choose | Semester 2 [
Select All to see all the semesters’ marks again.

Click on the down arrow next to Column Labels, untick Select All and tick the box
next to History to see the marks for History.

Click on the filter button next to Column Labels and choose Select All to see all
the marks again.

ONote: You cannot change the data in a PivotTable directly. You must change the

source data and then refresh the PivotTable. To do this click on the PivotTable and
then the PivotTable Tools, Analyse tab, then click Refresh in the Data group.
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Formatting the data

PivotTable data can be displayed in various ways. By default PivotTables summarise
total data. However the data can also be summarised in various ways, including:

° to count records in a list
. to calculate the average or
° to find the maximum or minimum value

Task 7.3 Calculate the average mark for each subject

1. Ensure that the cursor is within a cell containing a number in the  active Field:
PivotTable, and the context sensitive PivotTable Tools,

Analyse tab is activated. Click on Field Settings from the Sum of Mark
Active Field group. [ Field Settings
2. Choose Average as the type of calculation that you want use Active Field
and click ok.
Noti'ce that the PivotTable now displays the average mark for each Sumrmarize Values By | Show Values A5
SUbJeCt. Summarize value field by
3. Highlight the numeric cells in the Pivot Table and €= X @ ;:mm:thﬂele;&;ﬂ'&l;thtbWt
format the data to 2 decimal places. (Home tab, fnsert Delete Format | —
format, format cells, number). cells QE
4.  Click the down arrow to the right of Semester (All) and select i
Semester 1 to see Semester 1’s average marks. Produc

5. Save the changes and close the file.

Semester Semester 1 d

Average of Mark Column Labels | -
Row Labels ~ Archaeology Chemistry English French History Maths Grand Total
Hilary 61.00 35.00 57.00 61.00 58.00 53.00 54.17

{JNote: Formulas for calculated fields operate on the underlying data. When updating
data you must always update the underlying data table, not the data in the Pivot Table.

Grouping data

A useful feature of PivotTables is the ability to group data. You can move the fields into
position in the lower half of the PivotTable Field list to arrange rows into groups and sub-
groups.

Task 7.4 Grouping data in PivotTables

In this example we shall group the PivotTable data by moving FILTERS COLUMNS
semester from the filters box to the rows box. Subject ~

1.  Open the file PivotTable Groupings

2. Inthe boxes below the field list drag Semesters from the ROWS VALUES
filters box to just below Student in the rows box. dudent 7| Averageo.. T

Semester ¥

Observe the PivotTable. You can now see the student marks for both semesters.

Click on the box ='to the left of any student name to hide the sub-group data. Click
* to show the detail again.

21



Sum of Mark Column Labels | ~

Row Labels | ~ | Archaeology Chemistry English French History Maths Grand Total
= Hilary 148 127 136 154 143 142 850
Semester 1 61 35 57 61 58 53 325
Semester 2 87 92 79 93 85 89 525

PivotTable Slicers

Slicers are graphic objects containing a set of buttons that enable you to quickly filter the
data in a PivotTable report. They provide another way of filtering in PivotTables without
the need to open drop-down lists.

Slicers clearly label the filter that is applied and provide details so that you can
understand the data displayed in the filtered PivotTable report.

Task 7.5 Creating Slicers =
1. Using the file PivotTable Groupings ensure your cursor is e
within the PivotTable, go to the Insert tab and click Slicer (in the Filters

Filter group)

Insert Slicers

2. From the Insert Slicers dialog box that appears tick School
. |Schco|
and C“Ck Ok Semester

3. To view filtered results using the slicer, click on each school in turn (ACE, HCA,
LLC and SCI) in the slicer dialog box. Notice how the filtered results in the
PivotTable change according to the school chosen.

4, Remove the filter by clicking the remove filter symbol. &

5. Save and close the file.

:Q{Tip: To make sections of your PivotTable report more prominent, you can click in the
table and use the PivotTable Tools, Design tab on the ribbon to format the design.

Course Conclusion

We hope that you found this course useful.

:QfTip: You can take what you’ve learned today and think about how to apply it to
your work or studies. Reflect on the key things that you've learned in this course and
how you can use them in future.

Help after the course:

For help after the course contact the Helpline at:  is.helpline@ed.ac.uk

Downloading the course files:

You can download the course files from:

https://www.edweb.ed.ac.uk/information-services/help-consultancy/is-
skills/catalogue/data-literacy/excel-intermediate

Lynda.com playlist:
https://www.lynda.com/MyPlaylists?playlistld=16554090
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