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Lab 1: Excel Basics

Microsoft Excel is a spreadsheet application that is used for basic data organization, statistical analysis,
graphing data as well as many other uses. In this lab, we will take a look at what makes up an Excel
spreadsheet and the basic uses of it.
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The File menu: This menu allows you to create, save, open and print spreadsheets.
Quick access toolbar: You can customize this toolbar to include all of the functions you use most,
such as save and undo.

3. The ribbon: The ribbon contains all the office menus and toolbars. The ribbon is divided into tabs,
each of which contains groups of controls.

4. Columns: Label 4 is one of the columns in the spreadsheet. Each column is labeled by the letter (or
a string of letters) at the top of it.

5. Rows: Label 5 is one of the rows in the spreadsheet. Each row is labeled by the number to its left.

6. Cells: A cell is the intersection between a row and column. A cell is where most of the excel data is
entered. A cell’s address is the row and column it is in, for instance, the boxed cell (label 6) is in
column E and row 13; hence, its address is E13.

Peeking into Computer Science | Excel Lab Manual




7. The worksheet toolbar: An Excel file is called a workbook. It consists of a number of spreadsheets
(worksheets). This toolbar allows you to move between the different sheets in a workbook. It also
allows you to create new worksheets, delete existing sheets, and rename sheets.

Exercise 1

1. Enter the data “Sunday” into cell A1 and “Monday” into cell B1.
2. Typein “17/08” into cell ES.

3. Typein “2” into cell I8 and “4” into cell 19.

Auto-complete
Your worksheet should now look like this:
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Notice how Excel automatically detected that 17/08 was a date and converted it to 17-Aug. We will
discuss formatting data later on in this lab.

Now, we want to select both cells A1 and B1 together. To do this, click A1 and without releasing the
mouse button, move the mouse over cell B1. Now there should be a rectangle around both cells as
shown below.
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Home | Insert Pagelayout Formulas Data Review View  Team
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To get excel to auto-complete this row, we now position the mouse cursor at the bottom-left corner of
the rectangle. Make sure the cursor has changed into a + sign. Now hold down the cursor and drag it to
the left till 11.
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This is what your spreadsheet should look like when you release the mouse button:
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Exercise 2

1. Auto-complete cells I8 and 19 all the way to 114.

2. Auto-complete cell E8 all the way to E12.

Formatting

Excel allows you to format your data so that it shows up in the way you need it to. Let us start with
number formatting. Select cells I8 and 19. If you take a look at the Number group in the Home tab on
the ribbon, you will notice that the current number format is “General”:
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Selecting that drop down box shows you some of the available number formats, as shown below.
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Select currency from the drop down menu. Now, you will notice that the two numbers have a S sign
preceding them, and have two decimal places. Let us change the currency symbol to a Euro. Select the
Euro symbol from the currency format menu.
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Exercise 3
Modify cells 18 and 19 by removing the 2 decimal places.

Exercise 4
Format cell E8 so that it looks like August 17, 2010.

Basic calculations

When working on a spreadsheet, you will almost definitely need to perform some calculations on the
data you have. The first thing you need to remember about Excel calculations is that formulas always
start with an = sign. Let us begin with a very simple calculation. Type “=3+45" into cell A5 as shown
below.

Lab 1: Excel Basics
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Press Enter. Excel automatically replaces the formula with the result of the equation.

Now let us calculate the sum of the numbers in 18 and 19. In cell J10, type “=18+I9”. One other option is
, then select cell I8. After that, type in “+” and then select 9.
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Pressing Enter will give you the result of the calculation. Double-clicking on the cell with the formula
allows you to edit the formula.

Excel has built-in functions that make your life easier. One of them is the SUM function. In cell J11, type
“=zsum(“. Now select both cells 18 and 19.

ookl = Microsoft Exce
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Pressing Enter gives you the same result as the plus operation we did in cell J10. Try changing the value
in cell I8 and notice how the change is reflected in both formulas.

Exercise 5

1. Open Sheet 2 in your workbook.

In cells A1 and A2, type 1000 and 1500 respectively.

Use auto-complete to fill in cells A3 to A8.

Format the numbers so that they show the 1000 separator (1,000) and have one decimal place.
Calculate the following values for cells Al to A8 using built-in Excel functions:

a) Sum

b) Maximum

¢) Minimum

d) Average

e) Median

f)  Standard deviation

6. Enter the number 5000 into cell A9 and modify all the above formulas to include it.

7. Calculate the sum of the Maximum and Minimum, and then divide this number by the standard

vk W

deviation.
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Lab 2: Charts and Pivot Tables

Charts
Turning data into charts can help visualize the information at hand. To convey the appropriate message
from your data, you need to select an appropriate type of chart for your data.

Let us start out with creating a simple chart using the chart wizard. Open the file excellab2.xslx. In the
total expenses sheet, you will see a table showing the total expenses accumulated by a company in the
12 months of a particular year. Select the entire table.

R | n_xcellablxlsx Microsoft Excew@u
File Home | Insert  Pagelayout Formulas Data  Review View  Team &a e = ep E3
ping % calibr iAW . ﬁConditional Formatting = ;“’Inser‘tv > - ﬂ [ﬁ
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Al v ( fe| Month v
A ] B C D E - G H | J kK [
1 (Month Expenses (5)
2 [January 1500
3 |February 800
4 |March 570
5 |April 700 -
6 (May 2000
7 [une 1100
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13 |December 870

4 4 » M| total expenses / departmental expenses . exercise 4 exerciseiﬂ 4| 0

Read! Average: 1025.833333 Count: 26 Sum: 12310 |EE|[E]E] 100% (=
ly g \=)

On the ribbon, click the Insert tab. There you will notice the Charts group, showing all the different types
of charts that can be created out of the data. Select the 1* option in 2D bars (the clustered bar chart).

Lab 2: Charts and Pivot Tables
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This is the chart Excel creates:

9 -
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You may need to drag the corner of the chart to make it larger so that all the months are clearly visible
on the y-axis. The chart needs some tweaking. First, we need to decide what extra information we want
the chart to show. We want this chart to have a meaningful title and show a title for the x-axis. We do
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not need a legend, a title for the y-axis nor data labels. Now that | know what we want, the chart
becomes very easy to customize using Excel’s chart layouts.

File Home Insert Pagelayout Formulas Data Review View Team | Design | Layout Format c@od@B
“ EE‘ Tasi _—2‘ g ‘.:f - r— — — r— —_— — S— _.l_Ll
Change Save As Switch  Select || PEEL = Z = Move
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———— —
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Looking at Excel’s built-in layouts, you will notice that none of them quite satisfy our chart
requirements. Here we have two options. One option is to select one of the layouts and modify it to fit
our needs. For instance, we could pick Layout 6 and simply delete the data labels. The other option
would be to go to the Layout tab in the Chart Tools menu. This tab lets you fine tune the layout of the
chart.

Take a look at the Labels group in the Layout tab. Since we already have a chart title, we do not need to
worry about it. Let us add the x-axis title. Select Axis Titles, then hover over Primary Horizontal Axis Title,
and select Title Below Axis.

Lab 2: Charts and Pivot Tables
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Chart Tools
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The chart now shows an x-axis title:
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Exercise 1
Remove the legend through the Labels group in the Layout tab. If needed, adjust the chart size so that
all the data are clearly visible.

Lab 2: Charts and Pivot Tables
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Now that the layout of the chart is what we want, let us enter the correct titles. Click the chart title and
replace it with “Total expenses for 2009”. Do the same for the axis title and replace it with “Expenses

(8)".

SIERRX: e (T TER MR W W i
| o nsent Pagelayout Formulas Data Review View Team | De: j Layout  Format & 0 o @B 23
. Al R| W, i Jc| A JO| fr—
Aj if:‘w oty <10 - A .u S®m g ¥ SwpTe N - :“;ﬂ 5 5 o= o f A
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12 November 1000 September  —
13 | Decamber 870 August  ——
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19 Fj::::z ——
20 T
21 1] 500 1000 1.500 2000 2500
2 Expenses (§) |
23 L
24
25 -
M 4 » M| total expenses = departmental expenses = exercise 4 ‘exercise5 % :|1 " | » [
Ready | |EEE 100% (=) 0 (+)

Now we can play around with the chart colors. Again, Excel allows you to either select one of its
predefined themes or to change the background and colors, one at a time. Select Style 25 from the
Chart Styles group in the Design tab.

Chart Tools

Home Insert Pagelayout Formulas Data  Review View Team | Design | Layout Format ca@o@ 2
L = |
Chanqe SaveAs  Switch  Select E " E E Move
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H 4 » ¥ total exp departmental expenses _ exercise 4 exercise5 % 4 i i ] »ll
P |E=EE 1005 (=) W (+)

Lab 2: Charts and Pivot Tables

Peeking into Computer Science | Excel Lab Manual




Your chart now looks like this:

Eid 528 ol : | TEER THR. MR ceaahe
Home Insert Pagelayout Formulas Data  Review View Team | Design | Layout Format 2@o@P =
ﬂ .El @ _, J_ E | — — | — — — | — — ‘n—a St
Change Saveds  Switch sﬂm L ——— ‘E | b— | — | — | — Move
Chart Type Template Row/Column Data % Chart
Type Data Chart Layouts Chart Styles Location
Chart 2 - fe hd
A B G D E F G H 1 J K L M N o P Q R S LA
1 Month Expenses ($)
2 January 1500
3 February 800!
4 March 570
5 April 700!
6 May 2000 |
7 June 1100 Total expenses for 2009
8 July 620 [
9 August 950 December I — |
10 September 500 L |
11 October 1700! October |
12 November 1000! September i — | "
13 December 870, August  —
14 uly —— |
15 June |
16 May . |
17 April —
18 March | —— |
19 February |— |
20 January
21 0 500 1000 1500 2000 2500 |
22 Expenses () [
23 L J B
24 v
4 4 » ¥ total departmental expenses  exercise 4 exercise5 9J 1K . [ 0
Ready | . |EEE 100% (o) O ®

Let’s do a little more formatting. Select the chart area (the box that encompasses the chart title and plot
area). Go to the Format tab and under Shape styles, select Subtle Effect - Purple, Accent 4.

Hde- e 03 cel Chart Tools -
Home Insert Pagelayout Formulas Data Review View Team | Design Layout | Format c@o@B

Chart A v - hape Fill » Text Fill = i 3 -
art Area | Shape Fi L, TextFill & & Align §) veight 903 em
& . A LZ shape Outii &Y Text Outline + w '
B Format Selection hape Outline ~ « e outiine - [Ty i 51
= “4Rotate < Loy Width: 1423cm

& Reset to Match Style < Shape Effects - A\ Text Effects ~ | B, Selection Pane 54

_ CumentSelection . . n a n WordArt Styles : Arrange Size
Chartz E
H 1 J K L M N o [J Q R S
v -G00E0@EE
2 January
3 February e AI e i . i
4 March L_j U |
5 April S IL} ST ]
6 |May . n .s..mwm,pum\e_mn.q g
7 lune @ W | Total expenses for 2009 =
8 July [}
., BEBEBEE —/—— -
10 September Q0
11 October 1rou R S
12 November 1000 September | — . -
13 December 870 August <]
14 Tuly  —— g)(:
15 B = [€5)
16 May ¥ " —
17 Aprl ———— (5]
18 March  — E
i February — o
20 January - - 4 | a
21 0 500 1000 1500 2000 2500 I
22 (8) ;
23 =
24 o j=9
4 4 » M| total expenses  departmental expenses  exercise 4 i 2 4] i i " i i [ E
Ready | |EEEER 100% (=) 0 © o
(&)
8
Now, select the plot area (the area that includes the chart ONLY) and select Colored Outline - Dark 1. £
[T}
£
2
)
(&)
(=9
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Hda-&

Home Insert Pagelayout Formulas Data Review View Team

Chart Tools

Design  Layout | Format

Plot Area - o |4 shape Fill - A Y 2 Align -+
el | )| B A A P o
& Reset to Match Style N e < Shape Effects ~ B, Selection Pane  ShRotate - o

Current Selection

Chart2

A H I i) K L M N o P Q R S
Month Expe . u ﬂ

[<]

1

2 January

3 February ) \

4 March Lﬂ Lmj s A A | gl

5 April — e

6 May ~

7 lune . . . n . Total expenses for 2009

8 July —

L eeueeE =

10 September | —

11 October 170U; P =

12 November 1000 September |— =
13 December | 870, L ——

14 ly ——

15 Tune S RS—

16 May

17 April f—

18 March |—

19 (UL = |
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21 0 500 1000 1500 2000 2500

22 Expenses ($)

23

24 A
4 4 » ¥ total exp departmental expenses exercise 4 exercise5 %J IKE| u | >
Ready,| | ESC0E 100% (=) - (+)

It is quite easy to change the chart type in Excel. To do this, select the chart area and go to the Insert
tab. Select the Clustered Column from the Column charts menu.

EHda- :
Home | Insert | Pagelayout Formulas Data  Revi
O DR . el Q

Chart Tools

View Team | Design Layout Format

11T

" &) TC

PivotTable Tat Picture Clip Shapes tArt Screenshot | Column| Line Pie Bar  Area Scatter Other Line N Slicer ' Hyperlink Text Header WordArt Signature Object £ tion Symbol
x Art = % - = 2 > > *  Charts~ Box &Footer ~ Line ~
Tables Tlustrations 2-D Column . Sparklines Filter | Links Text

Ch:nz vB’ I‘C D h_il_l ‘ﬂl@ |H 1 J K L M N o P Q R S:v

1 Month Expenses ($) Yo

2 January 1500 Clustered Column

3 February 800! JLI _' Compare values across categories

4 March 570 | by using vertical rectangles.

5 April 700 Cylinder s it when the order of categories

6 May 2000 is not important or for displaying

7 June 1100! JogouIce s wis MgV Total expenses for 2009

8 July 620

9 August 950 Cone —_—

10 September 500! | ———

11 October 1700 ‘.‘ LA,‘;,. Mﬁ, j‘j‘

12 November 1000 Pyramid —_—— k
13 December 870! T e

: e o8 08 =

15 k L

16 dlli &1 chart Types. |

17 e

18 March .

19 February — |

20 sy : :

21 0 500 1000 1500 2000 2500

22 Expenses (S)

23

24 v
4 4 » M| total expenses = departmental expenses  exercise 4 ' exercise5 “J K " | 2l
Ready | |[E= T E 100% () 0 ©

This changes the chart type as follows:
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CEREGRE L ers eRl e ) T b e

File Home Insert | Pagelayout Formulas Data Review View Team | Design Layout Format c@o@ R
i | E P . = by 4 =
Il ] bdl B8 it + “Wf‘:“hlJ 5§ @ EE 4 L Q2
PivotTable Picure Clip Shapes Screenshot | Column line  Pie  Bar  Area Scatter Other Slicer | Hyperlink Text Header WordArt Signature Symbol
- At - - . - - - ~  Chans~ Box &Footer ~  Line~
Table 1i tratior hart parkline Filter k: Text mbols
Chart 2 - fe ¥
(4] A 8 e D E F G H i J K L ] N o P Q R 3N
1 Month Expenses ($) |
2 January 1500
3 February 800
4 March 570
5 April 700
6 May 2000
7 lune 1100 Total expenses for 2009
8 July 620 206
9 August 950
10 September 500
11 October 1700 Al
12 November 1000 -
13 Decemb 870 £ 1500
14 §
15 g 1000
16 “
37 500
18
: (ANRRRNAY
20 v
21 @’d 2 "6‘ v‘*\ -« x\"’ .ﬁ’@@&s &
2 a’ Qé'
23 . -
2 =
I 4 » ¥/ total exp departmental expenses  exercise 4 exercise5  9J 4 »
Ready | ESICI D 100% (-~ {J {4
Exercise 2

Using the same table, create a 2D pie chart. Instead of showing absolute values, we would like the chart
to show the percentages that each segment makes up as a data label. The month name should also be
part of the label and the legend is not needed. The labels should be at the inside end of the data points.
Make sure the chart has a meaningful title. Adjust the chart size so that all the data is clearly visible.
Give the chart area a black border.

Pivot tables

Pivot tables are used to easily create meaning out of large amounts of data. Let us take an example.
Open the departmental expenses sheet. Select the entire table and then go to the Insert tab on the
ribbon. Click the PivotTable button.
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»-m Home Insert | Pagelayout Formulas Data  Review View  Team a@o@ =

WEEHED®D & ko Qrxrunxx 5 QEEA4 & TQ

PWDITE le Table = Picture C\Ip Shapsi Smaﬂhﬂsrreenshot Cn\umn Llne PIE Bal Ar’ea Scatter  Other Line Column Win/Loss Slicer Hyperlink Text Header WordArt Signature Object Equation Symbol

Charts ~ Box &Footer + Line
Tables Tllustrations Charts " Sparklines Filter inks Text Symbols

Insert PivotTable )3 Month E
| summarize data using a Pivotrable. (& D [ E F 5 H 1 1 K L M N o P Q R "
| PivotTables make it easy 1o arrange [P oTeS Expensetype  Employes
| and summarize complicated data 1000 Purchases Kate

and drill down on details. 2000 Travel Jack
e Press F1 for more help. 1800 Purchases Sawyer
Sfan T 300 Social Hurley

6 |Feb Engineering 1500 Purchases Sayid
7 |Feb Marketing 1000 Advertising Locke

8 |March HR 1700 Travel Jack

9 |March Marketing 3500 Advertising Locke
10 |March Marketing 350 Social Kate

11 |March IT 1400 Travel Juliet
12 |April Engineering 300 Social Sayid 1
13 |April IT 4000 Purchases Hurley

14 |April HR 1100 Advertising Jack

15

16

17

18

19

20

21

22

23

24 -
M 4 » | total expenses departmental exp exercise 4 exerciseS5 % N4 1l
Ready | Average: 1534.615385 Count:70 Sum: 19950 (|E5|[C0 @) 100% (=) W (+)

The dialog box that pops up allows you to modify the range of data to be used for the pivot table, and to
choose where the pivot table needs to be placed. Leave everything as is and press the OK button.

Create PivotTable

Choose the data that you want to analyze

(7)) Use an external data source

Choose Connection...
Connection name:
Choose where you want the PivotTable report to be placed
(@ New Worksheet
() Existing Worksheet

Location:
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This is what you should get:

| el @ - _xcellabest Microsoft Excel PivotTable Tools
e
Home | Insert  Pagelayout Formulas Data  Review View Team | Options  Design & a = o 23
= % Calibri 1A A == % ; General - Cunditi Forma' g=nsert~ X~ ,:}J ] [ﬁ
| o By~ = $-% o ﬁ Format as Table ~ j‘h Delete ~ E' .
Paste i B J U-~-| 5~ Oy - A - = . e . . Sort& Find &
| - I - - = = - %0 o 5 Cell Syles E‘_‘lFurmaT 2 Filter - Select ~
Clipboard ™ Font I Alignment = | MNumber [ Styles Cells Editing
A3 ~ £ Z
A B C D E F G H - | PivotTable Field List v x
1 =
2 Choose fields to add to report:
3 [ [ |Month
4 " [ |Department
5 | PivotTablel | |Expense
| |Expense type
6 To build a report, choose [ |Employee
7 fields from the PivotTable
8 Field List
9

Drag fields between areas below:
“& Report Filter 7] Column Labels

[{i] Row Labels

-

M 4> PII total expenses lSheetl/ departmentaléﬂﬂ Pm

Ready | | EE|[E1 E 100% - 0O &) .

|| Defer Layout Update Update

Let us first take a look at what the different field areas are used for. Their usage will become clear
shortly.

e Values: this is used to display summary calculations in the pivot table.

e Row labels: these labels are used to display fields as rows on the side of the pivot table. The
table is broken down by the first row label; each subsequent label appears as subcategory of the
previous label.

o Column labels: these labels are used to display fields as columns on the top of the pivot table.
Column labels are nested in a similar way to row labels.

e Report filter: this is used to filter the whole report (the pivot table).

The pivot table menu to the right allows you to select the fields you want to add to the table. Select all
of the fields by clicking their respective checkboxes.

K Lab 2: Charts and Pivot Tables
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PivotTable Tools

@ H ) _xcellabest Microsoft Excel

Home | Insert Pagelayout Formulas Data  Review View  Team & a = o 23

Options Design
!—? x Calibri 1 A A g% @eneral - Unditi Forma' E*ﬂlnsert' =~ Aw [ﬁ
- - Al
| -

= =ad] ~ $ - 9% o EFormat as Table » 3* Delete ~ D - Z ]
Pa_StE = B I U~ ‘i~ & - i T I i - <0 =0 |__=,'=_'1-Cell Styles EjFurmat | @~ ictlzl& SF:arI‘:ct&i
Clipboard ™ Font I Alignment = | MNumber [ Styles Cells Editing
A3 v \ _|!'-| Row Labels ¥
A B C D E F G _ | PivotTable Field List v %

2 R:Ion\:al.ra::l:]els U Expt;r;;l:, | Choose fields to add to report:
5  ©HR 1700 [#IMonth

6 STravel 1700 [VIDepartment

7 Jack 1700 [1Expense

8 =IT 1400 = ElExpense type

= | [¥|Employee

9 STravel 1400

10 Juliet 1400

11 = Marketing 3850

12 — Advertising 3500

13 Locke 3500 I

14 —ISocial 350 Drag fields between areas below:

15 Kate 350 “ Report Filter 7] Column Labels
16 = April 5400

17 = Engineering 300

18 = Social 300

19 Sayid 300 [{i] Row Labels ¥ Values

20 =HR 1100 Maonth ¥ 4| | Sum of Expe... ¥
21 = Advertising 1100 Departm... ¥ B

22 Jack 1100 Expense ... ¥ |~

23 =1T 4000 1l || Defer Layout Update Update

M 4 » M| total expenses | Sheetl , departmental €] 4| n | » m

Ready =] E 100% @—U—@ E

At this stage, the pivot table does not look like anything that makes sense. We need to tweak it a little
bit to show the information we need. Notice that all the fields have come under Row Labels, except for
Expense, which is under Values.

Drag the Expense Type field to Report Filter. Drag the Department field to the Column Labels.
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Ed 5 aT excllab2 i 8 Microsoft Excl T TR TR W et

Home = Insert Pagelayout Formulas Data Review View Team ' Options  Design ca@o@ =
= 7 R , . | o p— *
L cut Calibri AN Tl ¥ Swepr General B | % . E? 3 Autosum -
) 2 coy- * = = K L = 20 @
Paste - v S - = IF 5 - - 9 «0 =0 Conditional Fi it Cell Insert Delete F it Sort& Find &
T v B LU e B Ar SEE EE eacows §0% ¢ 33 Dl o G e o ot [t
Clipboard . Fant . Alignment . Number : Styles Cells Editing
A3 il = fe| Sum of Expense v
[ A I B c D E F G H 1 J K L M N 0 . TpivotTable Field List v x
1 Expensetype (All) M
z Choose fslds loadd tareport: T
2 EamarBp]cohmn Labe
4 Rowlabels |- Englneering HR IT  Marketing Grand Total :‘E’e"“"""*"‘
5 =March 1700 1400 3850 6950 b type
6 Jack 1700 1700 v Employee
7 Juliet 1400 1400
s Kate 350 350
s Locke 3500 3500
10 =April 300 1100 4000 5400
11 Hurley 4000 4000
12 Jack 1100 1100
13 Sayid 300 300
14 5Jan 1800 2000 300 1000 5100 e
15 Hurley 300 100 7 DIECEs o) SEmEns
16 Jack 2000 2000 Expense type  ~ Department
17 Kate 1000 1000
18 Sawyer 1800 1800
19 ~Feb 1500 1000 2500 EermE T i
20 Locke 1000 1000
21 sayid 1500 1500 E“”““ Sum,of Brpe.-
22 Grand Total 3600 4800 5700 5850 19950 mployes
23
= — ¥ [ Defer Layout Update
M 4 » ¥| total expenses  Sheetl ' departmental expenses ~exercise 4 exercise5 £J 4 ]
Ready | ||EEIC ED 100% (= v (+)

Notice how more meaningful the pivot table has become. It shows the total departmental expenditures
per month, as well as each person’s expenditures in each month. To rearrange the months so that they
are in the correct order, select the cell you want reordered and then move the mouse along the borders
of the cell until a 4-headed arrow appears. You can then drag the cell to its new location.

Ed 5 aT excllab2 i 8 Microsoft Excl T TR TR W et

Home | Insert  Pagelayout Formulas Data  Review View Team = Options  Design ca@o@ =
= o i . LA = . = B -, ] R E? = X Autosum
B X cory- Colibri - AN == ¥ Swopten General rjz’l g = [7._', i e %—( ?ﬂ
Paste o - M A= SE M . - «8 »0 Condiional Format Cell  Insert Delete Format . Sort& Find&
= & fomatpaier B T U~ 7 S-A- S ¥ EMergeacener-| § - % 0 | %8 W Formatting * a5 Table ~ Styles = = .| @ Clexr Filter ~ Select »
Clipboard . Fant g Alignment “ Number - Styles Cells Editing
| Al il = fx | Expense type v
A ] B c D E F G H 1 J K L M N 0 " pivotTable Field List v x
N T R
5 Choose fslds loadd tareport: T
3 Sum of Expense Column Labels ~ ¥|Month
4 Rowlabels |- Englneering HR IT  Marketing Grand Total :‘E’e"“"""*"‘
5 =kan 1800 2000 300 1000 5100 b type
6 Hurley 300 300 7Employee
7 Jack 2000 2000
8 Kate 1000 1000
9 Sawyer 1800 1800
10 =Feb 1500 1000 2500
11 Locke 1000 1000
12 Sayid 1500 1500
13 =March 1700 1400 3850 6950
14 Jack 1700 1700 Drag fields between areas below:
15 Juliet 1400 1400 & Report Filter [ZH Column Labels
16 Kate 350 350 Expense type ~ Department =
17 Locke 3500 3500
18 = April 300 1100 4000 5400
19 Hurley 4000 4000 5 Row Labels 5 Values
20 Jack 1100 1100 o
21 Sayid 300 300 Month ~ Sum of Expe... ¥
22 Grand Total 3600 4800 5700 5850 19950 Emplovee
23
24 -
— Defer Layout Update
H 4 » ¥ total expenses | Sheetl ~ dep | exercise 4 exercise5 %4 4 A0
Ready | |EHER 100% (=} L) 0

Now assume that we only want the information for Travel and Social expenses. Click on the drop-down
field next to Expense type, and then check the Select Multiple Items checkbox. After that, deselect the
Expense types we do not need and click OK.
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Home Insert Pagelayout Formulas Data  Review View Team | Options  Design 2 @oP 3
Z2 % cut Calibri AN == ¥ o ted General . | % F Cum ; 3 Autosum = A
B 43 Copy - e "ﬂ gﬂ =2] E?K = i FEE }r lii
Paste - v S - i - - 9 «0 =0 Conditional Fi it Cell Insert Delete F it Sort& Find &
S S romapamer B 1 U &4 Evergeacentr~| § - % | B sy e e e @0 ER
Clipboard Fant Alignment Number Styles Cells Editing
Al - Jf= | Expense type ¥
A B c D E F G H 1 1 K L M N T TPivotTable Field List - x
1 |Expense type I(AII) - E‘ =
: Choose fields to add to report: ]
Search P
+/Month
m (all)
| Advertising HR IT  Marketing Grand Total : 'E’E""""“E"‘
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] soctal 300 300 ¥ Expeine type
7| Travel + Employee
2000 2000
7] Select Multiple Items 1000 1000
1800
oK [y Cancel 1000 2500
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12 sayid 1500 1500
13 March 1700 1400 3850 6950
8 Jack 1700 1700 Drag Zam ::Htlv:en area;klzalzwl: -
15 Juliet 1400 1400 o ReportFller [ Column Labels
16 Kate 350 150 Expense type Department ™
17 Locke 3500 3500
18— April 300 1100 4000 5400
19 Hurley 4000 4000 5 Fow ot o T
20 Jack 1100 1100
21 sayid 300 300 Z‘“”"" Sum of Expe...
22 Grand Total 3600 4800 5700 5850 19950 ooy
23
24
- ¥ '] Defer Layout Update
H 4 » | total expenses | Sheetl ~ dep | exp exercise 4 exercise5  ¥J 4 2|
Ready | |[EElE EB 100% (=) [} (4
Now, the pivot table shows the information for only the required expense types.
Ed9- ¢ 3 excellab2.xsx & Microsoft Excel PivotTable Tools [sl=] = |
- Home  Insert Pagelayout Formulas Data  Review View Team | Options  Design 2@o@ R
= e Calibri h Aa = ® Swaoret General : | % ) “Com E? E2h X autosum~ A
B 2 Copy - e ’ﬂ gﬂ & = i @~ }T Eﬁ
Paste - - By - - iF = - - G «0 =0 Conditi | Fi it Cell Insert Delete Fou it Sort& Find &
T formatpainer| B 1 U -4 ® P | vegmacan 8- % 0 |38 98] TR T o] O Y T [ @oeee BOT
Clipboard Fant . Alignment Number Styles Cells Editing
Al - J« | Expense type l¥|
A B ) E F G H 1 J K L M N 0 " TpivotTable Field List - x
1 Expensetype (Multiple Items) -7
z Choose fidds to add to report: (00T
3 Sum of Expense Column Labels - ¥|Month
4 Row Labels - Engineering HR IT  Marketing Grand Total :Ee"a"'"e"l
xpense
5 | =) 2000 300 2300
n ¥ Expense type Nl
6 Hurley 300 300 + Employee
7 Jack 2000 2000
8 March 1700 1400 350 3450
9 Jack 1700 1700
10 Juliet 1400 1400
11 Kate 350 3s0
12 = April 300 300
13 Sayid 300 300
14 Grand Total 300 3700 1700 350 6050 e e L0
15 ¥ Report Filter {5 Column Labels
16 f\}‘ Expense type  ~ Department  ~
17
18
;i [ Row Labels 3 Values
= Month = || sum of Expe... =
22 Employee e
23
= — il Defer Layout Update
H 4 » ¥ total expenses  Sheetl ' departmental expenses exercise 4~ exercise5 #J 4 A0
Ready | |[E2DED 100% (=} I ()

You can also filter column and row labels in the same way. Excel pivot tables allow for different

calculations of the data value. Currently, the Expenses are being summed up. Let us modify this so that

the table shows the average of all expenses.

In the pivot table field list (to the right of the screen), click on Sum of Expenses and select Value Field
settings from the menu.
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Eda-a rosoft Ex PivotTable Tools |
Home | Insert Pagelayout Formulas Data Review View Team | Options  Design c@odP B
rw — —— o
% cut Calibri 1 = ) E ﬁ g Tom E?R ¥ AutoSum
- = Wrap Text General - . E m
p_j A copy - M- A Conditional F cell ?:l Delete F @en- s%:a Find &
aste o - A~ r g . § -9 » | %8%e Condtional Formst Cell  Insert Delete Format . Son& Fin
T" F Formatpainter B 1 U1 = Bl Mo Conir~ | & - %0 Formating - as Table ~ Syles =+ - - @ Filter ~ Select ~
Clipboard 5 Font 2 Alignment 5 Number 3 Styles Cells Editing
| Al bl = fx | Expense type v
[ A B c D 3 F G H | J K L M N 0 ", PivotTable Field List - x
1 |Expense type |(Multiple items) - [E:ij =)
2 Choose fields to add to report: J
3 Sum of Expense Column Labels - [/ Month
4 Rowlabels |~ Englneering HR IT  Marketing Grand Total ‘E’e"""""‘*"‘
xpense
5 |2k 2000 300 2300
an | |/ Expense type |
6 Hurley 300 300 | | Bemptoyee
7 Jack 2000 2000
8 ~March 1700 1400 350 3450
9 Jack 1700 1700
10 Juliet 1400 1400
11 Kate 350 350
12 =April 300 300 "
13 Sayid 300 300 T Move to R  Filt
14 Grand Total 300 3700 1700 350 6050 pouficy - Tovere Nepart T
15 W Repl [E] Move to Row Labels
16 Expenst B Move to Column Labels
17 I Move to Values
€ X Remove Field
19 ]
= 2 Row @y Value Field Settings... L
21 Month + || sumof Expe... *
22 Employee -
23
= I ¥ [7] Defer Layout Update Update
M 4 » ¥| total expenses  Sheetl ' departmental expenses ~exercise 4  exercise5 £J 74 u ] M
Ready | |EEE 100% (=) w (+)

The dialog box allows you to select the calculation type for the data field. Select Average and then press
the OK button.

Value Field Settings

Source Name: Expense

Custom Name: ‘Average of Expense

Summarize Values By ‘ Show Values As ‘

Summarize value field by

Choose the type of calculation that you want to use to summarize
data from the selected field

Sum ~
Count

nveroge &
Manx

Min

Product

Number Format
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The pivot table now shows the average of expenses instead of the sum.

S5 T S = - T - T
US| o | Incet  Pagelayout Formulas  Data  Review View Team | Options  Design c@od s
= . o lm - | em T P X Avoume Ay 3
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3 Average of Expense Column Labels ¥|Month
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9 Jack 1700 1700
10 Juliet 1400 1400
11 Kate 350 350
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13 Sayid 300 300
14 Grand Total 300 1850 850 350 1008.333333 '?gge'dfx““a’“i?*'g"; L
eport Filter | Column Labels
15 —
16 Expense type  ~ Department
17
18
;z £ Row Labels 3 Values
21 Month A Average of E... =
= Employee ¥
23
= = _ ¥ ] Defer Layout Update
W 4 » ¥ total expenses | Sheetl ~ departmental expenses exercise 4 , exercise5 £J 4
Ready | 5|0 ) 100% (= [ (+

Exercise 3

Modify the pivot table so that it shows the number of times expenses incurred for each month, per

department and per employee, for all expense types.

Exercise 4

Go to the exercised sheet in your workbook. The data in the table shows the population in Canada by

age and sex group for 2009.

a) Calculate the totals for each column and row (hint: try dragging the formula).

b) Make sure all your data shows the 1000 separator mark.

c) Create a meaningful chart out of this table. Make sure you include titles and data labels as
appropriate.

d) Modify both the chart and plot area backgrounds to colors of your choice.

Exercise 5

Go to the exercise5 sheet in your workbook.

a) Format the dates so that they are in the dd/mm/yyyy format.
b) Format the expense amounts so that they show the $ sign (without decimal places).
c) Create a pivot table that shows the total amounts spent on groceries and clothes, by date and

store.
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Lab 3: Conditionals and Lookup Tables

Conditional functions

One very useful set of built-in functions in Excel is conditional functions. As the name implies, these
perform certain operations based when a specified condition is satisfied. This is best illustrated through
an example. Open excellab3.xsIx and go to the sheet named conditions. Now, let us use Excel to give us
a count of the number of employees in each department.

For this, we use the function COUNTIF. The form of this function is COUNTIF(Range, Criteria). The range
is the data values you would like the count to be performed on, and the criteria are the conditions that
need to be satisfied for a cell to be included in the count.

Let us count the number of employees in the IT department. Type =countif( and then select the range of

cells we would like to count.

B~ o ficrosoft Exce P

File Home [ Insert  Pagelayout Formulas Data  Review  View  Team &g o = &S

. X Jun L == S+ | Genera | A 3= Insert PR
= Ba-|B I U- A & $ - % % Delete - [g]- dh-
Paste R Styles | pes
- F | E A e %8 % - | Eformat-| 2~
Clipboard Font Alignment Number Cells Editing
SUM - (" X + f =COUNTIF(B2:B10 v
A B C D E F G
1 Employee Department Salary
2 Sarah IT 15000
3 Trey IT 17000
4 Stacey Advertising 16000
5 Randell HR 20000
6 Carol HR 12000
7 Addison Accounting 10000 1
8 Heath Advertising 16000 1
9 Alexis Accounting 13000
10 Reagan IT 14000
11
12 #1T =COUNTIF(B2:B10
13 | COUNTIF(range, criteria)
14
15
16
17 v
M < » M| conditions / if statements if exercise loo]| 4| w A
Edit | \Elﬁl@ 100%

Now we need to enter the criteria.
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RN, ocwews wewvyer X SEcEssas
B[R e o |

File Home [ Insert  Pagelayout Formulas  Data  Review View  Team 2 g O RS
!’ill % 1. = — =¢  General - & g Insert PR
e BIU- AN - §-% o ¥ Delete - | [B]- 48~
Paste X Styles |ps

- | e A ¥ %8 %8 - | EiFormat | @~
Clipboard ™= Font Alignment Number Cells Editing

SUM he K .f-‘ =COUNTIF(B2:B10, "IT") W
A B C D E F G
1 Employee Department Salary
2 Sarah IT 15000
3 Trey IT 17000
4 Stacey Advertising 16000
5 Randell HR 20000
6 Carol HR 12000
7 |Addison Accounting 10000 1
8 |Heath Advertising 16000 1
9 Alexis Accounting 13000
10 Reagan IT 14000
11
12 #1T =COUNTIF(B2:B10, "ITI"]
13 I COUNTIF(range, criteria) J
14
15
16
017 -
4 4 » M| conditions / if statements . if exercise loo]] 4 | i | FD
| Edit E5[E E 100% —

Note that IT was placed between quotation marks, as should any criteria you enter. When you press

Enter, the result of the formula is shown.

Home | Insert  Pagelayout Formulas Data  Review \View  Team &y a = ef 23
rﬁ ¥ calibri -1 - S =[5 Geneal - A | Gehsen X -4V~
| “— - BIU- AN =G §-% 9 ¥ Delete - [§]~ 34~
Paste Styles  pg
- ¥ | E&-A LA 3 - [Eroma- 2+
Clipboard ™ Font E Alignment 5| Number &= Cells Editing
B13 ~ £ v
A B o D E F G N
1 Employee Department Salary
2 Sarah IT 15000
3 Trey IT 17000
4 Stacey Advertising 16000
5 Randell HR 20000
6 Carol HR 12000
7 Addison Accounting 10000 |
8 Heath Advertising 16000 1
9 Alexis Accounting 13000
Reagan IT 14000
#1T 3

b d

conditions / if statements if exercise loo]] 4 | " | » [|

EE @M 0% (o)1)

H o4 » M

Lab 3: Conditionals and Lookup Tables

Peeking into Computer Science | Excel Lab Manual




Exercise 1

a) Calculate the number of employees in the Accounting department.

b) Calculate the number of employees with a salary greater than 15000 (remember the quotation
marks around the entire criteria).

Now let us try using a cell address as a criterion. We would like to find the number of employees who
have a salary greater than Reagan’s salary. The only difference here is that to include a cell address in
the criterion; there is a special syntax as shown below.

b3 icrosoft Exc
Home | Insert  Pagelayout Formulas Data  Review View  Team €3 = =
& - | = = = Genera - & ;.*Ji'wie'i - '
- Ba- B I U-|A A § - % 9 e & Delete 9~ g4~
CF E- (& A . 55 % - 2
Clipboard Font Alignment Number Cells Editing
SUM - x v _fr‘ =COUNTIF(C2:C10,">"&C10) s
A B C D E F G N
1 Employee Department Salary
2 Sarah IT 15000
3 Trey IT 17000
4 Stacey Advertising 16000
5 Randell HR 20000
6 Carol HR 12000
7 Addison Accounting 10000 |
8 Heath Advertising 16000 1
9 Alexis Accounting 13000
10 Reagan IT 14000
11
12 #1T 3
13 1-a 2
14 1-b 4
E>Reagan =COUNTIF(C2:C10,">"&C10)
16 | COUNTIF(range, criteria) |
17 v
M < » M| conditions / if statements . if exercise loo]] 4| [ | ¥
Edit | |§|ﬁ|@ 100%

In other words, the operation symbol remains between quotations and then the cell address is
appended to it using an ampersand (&).

Exercise 2
a) Calculate the number of employees who are NOT in the IT department. (hint: the not equal sign is
<>)

b) Calculate the number of employees with a salary greater than or equal to Alexis’, and less than
Trey’s. Remember to use cell addresses. (Hint: use two countif operations.)

SUMIF works in almost the same way as COUNTIF, except it returns the sum instead of the count. For
instance, let us calculate the sum of all salaries greater than 15000.
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Home | Insert  Pagelayout Formulas Data Review View  Team & a o @ 23

excellab3.xlsx - Microsoft Excel

% -1 - =¢  Genera - & g Insert RS TS
Paste “- B u AN =i $ % o Styles .;':.. e ﬁ -
Hi-| - A i P %8 %8 - | [Erormat- @+
Clipboard ™ Font Alignment Number Cells Editing
SUM - x v .fr‘ =SUMIF(C2:C10,">15000") v
A B C D E F G i
1 Employee Department Salary [l
| 2 Sarah IT 15000
i3 Trey IT 17000
! 4 stacey Advertising 16000
5 Randell HR 20000
M 6 Carol HR 12000
7 |Addison Accounting 10000 |
8 |Heath Advertising 16000 1
9 Alexis Accounting 13000
| 10 Reagan IT 14000
11
12 #IT 3 sum>15G =SUMIF(CZ:ClO,“>15000"[}
13 |1-a 2 | SUMIF(range, criteria, [sum_range])
14 |1-b 4
15 >Reagan 5
16 2-a 6
17 |2-b 5 -
4 » »| conditions  if statements . if exercise . loo]] 4| " \ » ]
Edit ‘ ‘@ & £ 100%
» - 4

SUMIF also lets you define separate ranges for the criterion and the summation. For example, we might

want to calculate the sum of all salaries of the IT department.

&) G e ext':ellabB.xlsx‘ icrosoft Excel apaddd
‘ Home ‘ Insert  Page Layout  Formulas Data_ Review  View Tm:l [E
= X 1l ~ == _ 5 Genera - g Insert RS
Bav BT U- A A =G| §- % 9 2% Delete - | [§]- 48~
Paste - b A » e St}iles I:_IIFO\'T\at o
Clipboard ™= Font Alignment Number Cells Editing
SUM hd ' x v fr‘ =SUMIF(B2:B10,"IT",C2:C10) hd
A B c D E F G |
i 1 Employee Department Salary |
2 Sarah IT 15000
3 Trey IT 17000
4 Stacey Advertising 16000
5 Randell HR 20000
6 Carol HR 12000
7 Addison Accounting 10000 1
8 |Heath Advertising 16000 1
9 Alexis Accounting 13000
10 Reagan IT 14000
11
12 #1T 3 sum>15G 69000
13 1-a 2 IT salaries [=SUMIF(B2:B10,"IT",C2:C10)
14 |1-b 4 ‘ SUMIF(range, criteria, [sum_range])
15 >Reagan 5
16 2-a 6
17 |2-b 5 -
i 4 » M| conditions / if statements /if exercise lod]| 4 | n | ]
Edit \ \Elﬁl@ 100%(-————
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As you can see above, we first provide the formula with the range of values on which the criteria will be
applied. We then enter the criteria, followed by the range which is to be summed up if the criteria apply
to the 1* range.

Exercise 3

a) Calculate the sum of all salaries that are below the average of salaries.

b) Calculate the sum of salaries of the HR and Accounting departments.

c) Using AVERAGEIF, calculate the average of all salaries that are less than or equal to Stacey’s.

IF functions

IF functions or statements allow you to ask the question “is this true or false?” It then allows you to
implement different actions based on the outcome. That is, it allows you to compute two different
outcomes based on whether a certain criterion (logical test) is true or false. The format of an IF
statement is as follows:

=IF(logical test, value if true, value if false).

In excellab3.xslx, open the if statements sheet. The grades shown are for a pass/fail course, with the
passing grade starting at 60. Let us use IF statements to display which students have passed, and which
have failed.

First, start with the logical condition that needs to be evaluated. In this case, a student passes the course
if her/his grade is greater than or equal to 60, say. The symbol >= means greater or equal.

a9 - Hcellabs‘.xlsx - Microsoft E;;r-—
Home | Insert  Pagelayout Formulas Data Review  View Team & a = EP 23
J 'S - ~ = General - 12.( 7:‘.“ PR
Paste - BI1U A A - §-% » Styles ..j;.. # #-
. & | A ; 12 2 - = @
Clipboard Font Alignment Number Cells Editing
SUM - ® « S| =if(B2>=60 w
A B c D E F G H 2

1 Name Grade P/F ]
2 |Jamal 75|=if(B2>=60

3 Edwyn 92 ‘ IF(logical_test, [value_if_true], [value_if false])

4 Winnie 53

5 Jimmy 62

6 Cori 25

7 Charlie 84 1
8 Evette 100 1
9 Nelle 44 i
10 Walid 58

11 Marylyn 89

12

13

14 L]
15

16

17 hll
4 4 » M conditions | if statements / if exercise Idﬂﬂ [ | Pm
Edit | (B E 100% il
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After we formulate the logical test (the student’s grade is >= 60), enter what we want Excel to display if
this condition was true. In this case, we want Excel to display “Passed”.

Data Review View Team & a o 22

General - l‘}“‘ g*=Insert X -G
5% o oo [ -
<0 .0 Sbic I:j: mat ~ | 2~
.00 .00 v
Clipboard ¥ Font Alignment Number Cells Editing
SUM ~ (" % « f| =if(B2>=60, "Passed" v
) A B C D E F G H T
1 Name Grade P/F
zlamal =if(B2>=60, "Passed"
l 3 Edwyn 92 ‘IF(Icgicaljest, [value_if true], [value if false])
I 4 Winnie 53
05 Jimmy 62
6 Cori 25
| 7 Charlie 84 1
i| 8 Evette 100 1
9 Nelle 44
10 Walid 59
11 Marylyn 89
|12
|13 J
i 14
15
LEG
M7 -
Bl < » » | conditions | if stat s /if exercise Id | 4| [ | ]
§ Edit ‘ ‘ﬁlﬁl@ 100% [~ —— fﬂl

Finally, enter the value if the condition is false. The IF function shown below reads: if B2 is greater or
equal to 60, then display Passed; otherwise, display Failed.

* General - R
. S - $- % &l da-
T 68 %8 a-
Clipboard ™ Font Alignment Number Editing
SUM (0 K fr‘ =if(B2>=60, "Passed", "Failed") W
N A B c D E F G s
1 Name Grade P/F ]
zllamal 75|=if(B2>=60, "Passed", "Fa'lled"b
|3 Edwyn 92 | IF(logical_test, [value_if true], [value_if false])
N 4 Winnie 53
i 5 Jimmy 62
6 |Cori 25
| 7 charlie 84 |
I| 8 |Evette 100 1
i 9 |Nelle 44
10 Walid 59
11 Marylyn 89
LEY
Bl 13
i 14 L]
15
Ml 16
N 17 -
M 4 » M| conditions | if statements / if exercise Icﬂﬂ [ ‘ ’ID
Edit \ \ E B 100%(-——
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Now, drag the cell with the formula into the rest of the column.

ESHI'= B R e - excellab3.xlsx - Microsoft Excel
Home | Insert Page Layout Formulas Data Review View Team & a = gP 23
==y calibri 11 - ==[_Z" General - A gelnsert- X - 47~
ot By~ B I U- A A $ - 9% 9 j“‘Delete' E' éﬁ-
i PR g | B | -
Clipboard Font Alignment Number Cells Editing
c2 hd Jfx =IF(B2>=60, "Passed", "Failed") ¥
A B c D E F G H o
| 1 Name Grade P/F [
B 2 |Jamal 75[|Passed
| 3 |[Edwyn 92|Passed
1 4 \winnie 53Failed
fl 5 [Jimmy 62|Passed
| 6 |Cori 25]Failed
| 7 |Charlie 84|Passed 1
'i Evette 100|Passed 1
| 9 |Nelle 44|Failed
| 10 |Walid 59|Failed
11 |Marylyn 89|Passed
‘E -
|13
) 14 L4
15
fl 16
17 b 4
4 4 » M conditions | if statements / if exercise Idﬂ 4| [ | }D
Ready | Count: 10 \@@ ] 100% ':“ U "j‘!‘f‘l
Exercise 4

The instructor for this course would like to reward the students who got a grade strictly above 85. Use if
statements to display “Reward” or “No Reward” beside each student.

Now what happens if this course was not a pass/fail course, rather one with a letter grading scheme?
This requires the use of nested IF statements. Nested if statements allow you to embed IF statements in
other IF statements, capturing more complex scenarios. Assume that following is our grading scheme:

>90
>75
>60
otherwise

moO|w| >

Nested IF statements are done by replacing the value if false or the value if true in the function with a
new IF statement.
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= D & | £ N ——— excellab3.xlsx - MicrosoﬂP_
Home | Insert Page Layout Formulas Data Review  View  Team [~ g o @p 23
‘x ~ 11 General - ! [ﬁ
aste %' BIU $ - % 9 | %R % & Find &
¥ = B ¢ b Select
Clipboard Font Alignment Number Styles Cells Editing
SUM v X fr‘ =if(B2>90,"A",if(B2>75,"B" v
u A B @ D E F G H | ] K L M e
1 Name Grade P/F Reward? Grade [
| 2 Jamal | 75]passed NoReward [=if(B2>90,"A" if(B2>75,"8"
3 Edwyn 92 Passed Reward ‘ IF(logical_test, [value_if_true], [value_if_false])
4 Winnie 53 Failed No Reward
5 Jimmy 62 Passed No Reward
6 Cori 25 Failed No Reward
7 Charlie 84 Passed No Reward 1
|| 8 Evette 100 Passed Reward 1
9 Nelle 44 Failed No Reward
10 Walid 59 Failed No Reward
11 Marylyn 89 Passed Reward
12
" 13
14 L
15
N 16
17 -
Ml 4 « » ¥ conditions | if statements / if exercise /lookup  lookup exercise #J [|4 \ 1l | }[|
.| Edit | ElEEE
S - - ——— —— - —— E

Notice that the logical condition of the IF function is similar to what we had done before: we require the
grade cell to be greater than a certain value. Specifically, if B2>90, the Excel displays the letter mark A. If
this condition is false, or B2 is less than or equal to 90, we need another IF condition in order to
determine the letter grade since values that are less than or equal to 90 can result in different letter
marks. For example, 77 is a B, 65 is a C, and 20 is F. All these values are less than or equal to 90.

Let us complete the entire function:
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File Home I Insert  Page layout Formulas Data  Review \View  Team & g = = —ﬂ-
= X Tl A . = — 0. =, ) . B ) ) g'Insert Z',r{ ]
M _] o 11 A A = P =¢  General ) |j—‘- o _’:(J T Delete | _/,JH %
"t g BIU- G AES B 8 R s Table- syl - | [EFomat~| @+ FRE ZCK
Clipboard 5 Font Alignment Number Styles Cells Editing
SUM A x v _f-‘ =IF(B2>90,"A",IF(B2>75,"B",IF(B2>60,"C","F"))) W
A B C D E F G H | J K L M :
| 1 Name Grade P/F Reward? Grade |
| 2 Jamal [ 75passed NoReward [=IF(B2>90,"A"IF(B2>75,"B",IF(B2>60,"C","F")))
3 Edwyn 92 Passed Reward T ‘ IF(logical_test, [value_if true], [value_if false])
4 Winnie 53 Failed  No Reward
5 lJimmy 62 Passed No Reward
6 Cori 25 Failed No Reward
7 Charlie 84 Passed No Reward 1
8 Evette 100 Passed Reward 1
9 Nelle 44 Failed No Reward
| 10 Walid 59 Failed  No Reward
11 Marylyn 89 Passed Reward
12
13
14 i
15
16
17 -
4 4 » M| conditions | if statements /if exercise . lookup . lookup exercise 1 [|4 \ " PD
Edit | ‘@lﬁl@ 100% R

Notice that with each new IF statement, we opened up new parenthesis and that at the end we had to

close all of them. Drag the IF statement into the rest of the column.

\£| = I R .__| Sl - gy —— excellab3.xlsx - Microsoft Excel
Home | Insert Pagelayout Formulas Data  Review View Team [~ e (=
== p’ — - v = = + Sealnsert - -
7j iv e A A= E%}@"' S [Gener : % % ‘g ;Delete' é' ﬁ % |
e g BT U- L B A EEE G G S % 0 WM S e o g, . S fras
Clipboard ™~ Font K Alignment e Number B Styles Cells Editing
E2 A _fr‘ =IF(B2>90,"A",IF(B2>75,"B",IF(B2>60,"C","F"))) "
A B C D E F G H | J K L M :
li Name Grade P/F Reward? Grade [
| 2 |Jamal 75 Passed No Reward |C
| 3 |Edwyn 92 Passed Reward A
! 4 |winnie 53 Failed  No Reward |F
liJimmy 62 Passed No Reward |[C
| 6 [Cori 25 Failed No Reward |F
| 7 |Charlie 84 Passed No Reward |B 1
| 8 |Evette 100 Passed Reward A 1
| 9 |Nelle 44 Failed No Reward |F
| 10 |Walid 59 Failed No Reward |F
| 11 |Marylyn 89 Passed Reward B
§12 =
13
| 14 L
15
16
17 -
M 4 » M| conditions | if statements /if exercise lookup  lookup exercise 4 |D 4| il | 4 [|
Ready | Count; 10 ||E| M 0% O (4 "
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The following flowchart depicts how this IF function works.

f= =IF(B2>90,"A",IF(B2>75,"B",IF(B2>60,"C","F")))

Is grade
>90?

A 4

Print “A”

Is grade
>75?

Print “B”

Is grade
>607?

\ 4

Print “C” Print “F”

If B2>90, the A is displayed. If this logical condition is false (B2 is less than or equal to 90), a new if
function takes effect: IF (B2>75,”B”,IF(B2>60,”C”,”F”)). In this function, the logical test is B2>75, the
value if true is B, and the value if false is another if function: IF (B2>60,”C",”F”). Hence, if B2>75 is true, B
is displayed. If not, we need to check the mark if it isa C or an F. If B2>75 is false the last if function takes
effect: IF (B2>60,”C",”F”). If B2>60, display 60; otherwise, display F.

Exercise 5

Open the if exercise sheet. The sheet shows the names of salespeople along with the revenues they
have brought to the company. Using if functions, calculate their bonuses based on the following
scheme:

>=$15000 10% bonus

>=$10000 8% bonus

>=$7000 5% bonus

otherwise No bonus
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Lookup functions
You may have noticed that some of these if statements can get quite long. An easier way to match up
the grades to their corresponding letter grade is to use the LOOKUP function.

The first thing you need to do is to create a lookup table that displays which numerical grades

correspond to which letter grades. This is the grade distribution:

A >=90
B >=80
C >=65
D >=50
F otherwise

Open the lookup sheet.

= | da9-c- | = excellab3.xlsx - Microsoft Excel |5M|
Home | Insert  Pagelayout  Formulas Data  Review  View  Team [ a o e 23
* Calibri - llA : = General - f'ﬂlnsen' - %? l:?a
% B JU-|A. $-% » Styles '{: et j' Sort& Find &
¥ | T DA 8 %8 - | EPormatm 2+ B st
Clipboard Font Number Cells Editing
H7 A ha
A B c D E F G =
1 1D Name Tel Grade Lookup table ]
2 5555 Jamal 8886543 80 OF
3 3333 Edwyn 7653332 91 50D
4 1111 Winnie 2236789 40 65 C
5 2222 Jimmy 4559877 70 80 B
6 9999 Cori 1123678 50 90 A
7 4444 Charlie 5545487 90 |
8 5566 Evette 4453876 98 1
9 9988 Nelle 3587349 45
10 6574 Walid 6984940 60
11 8304 Marylyn 8446333 75
12
13 wr
14 L
15
16
17 -
M 4 » M if statements / if exercise | lookup / lookup ex]ﬂ 4 [ | » m
Ready | [EmEm@m 100% (=) [ (+)

Notice that the lookup table is in ascending order (by the first column). It must be in ascending order for

LOOKUP to work. The way this table is interpreted is that we are providing Excel with the minimum

numerical grade for each letter grade. For instance, the F grade is between 0 and 50 (since a D starts at

50), not including 50. The A grade is anything greater than or equal to 90. If we had not set the minimum

numerical grade for F as 0, any value below 50 would return an error.

Now let us put this table into action, using a LOOKUP function.
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E‘H w - ?;xcellab}xls;-'hﬂicrosoﬂ Excel —-—E@u
Home | Insert  Page Layout Formulas  Data Review  View  Team & e = ep 23
=C Y -11 == =, |Genera . - A
_j f - : = | Genera i 5 ﬁ
Paste T A A e $ % . v Sort & Find &
- J i & - A = v 8 68 at- | 2~ g ter - Select -
Clipboard Font Alignment Number Cells Editing
SUM v (" X « [ =lookup(D2, G2:H6 v
A B C D E F G H I e
11D Name Tel Grade Letter Grade Lookup table ]
I 5555 Jamal 8886543 80=lookup(D2, G2:He| | OF | |
W 3333 Edwyn 7653332 LOOKUP(lookup_value, Inukup vector, [result_vector]) "
4 1111 Winnie 2236789 40 | LOOKUP(lookup_value, array)
5 2222 Jimmy 4559877 70 ; 80 B :
6 9999 Cori 1123678 50 E»»’»»Q’O»I)\)»»»» |
7 4444 Charlie 5545487 90 1
8 5566 Evette 4453876 98 1
9 9988 Nelle 3587349 45
10 6574 Walid 6984940 60 "
11 8304 Marylyn 8446333 75 r
12
13
14 L]
15
16
17 -
4 4> ¥ if statements /' if exercise | lookup / lockup E)dﬂ 4| u | > ID
Point | == B E 100%
F — e —

The first parameter we give the lookup function is the value to be looked up, which in this case, the

numerical grade. The second input is the lookup table. Now drag

the function to the rest of the column.

| - - | - - 'excellab3.x|5x_f Microsoft Excel
Home | Insert  Page layout Formulas  Data Review  View  Team & g o A 23
= b’ 11 ¢ Genera - 4
| 7j - $-% ) [ﬁ
Paste Find &
- J %8 758 t Select
Clipboard Font Alignment Number Cells Editing
SUM > X ﬁ-‘ =LOOKUP(D8,G8:H12) W
A B C D E F G H I o
| 1D Name Tel Grade Letter Grade Lockup table [l
2 5555 Jamal 8886543 80B OF il
8 3333 Edwyn 7653332 91 A 50D
4 1111 Winnie 2236789 a0” #N/A 65C
5 2222 Jimmy 4559877 70" #N/A 80 B
6 9999 Cori 1123678 50" #N/A 90 A
7 4444 Charlie 5545487 %0~ #N/A |
| 8| 5566 Evette  4453876]  98]=LOOKUP(DS,G8:H12) 1
9 9988 Nelle 3587349 a5’ #N/A |
10 6574 Walid 6984940 60" #N/A
11 8304 Marylyn 8446333 75" #N/A
12
13
14 L4
15
16
17 -
M 4> M if statements  if exercise | lookup " lookup ex| 4 | i | » ]
Edit | |EEEE 100%

As you can see, we received plenty of error values. Double-clicking one of those values will show you the

problem. When we dragged the formula, the address of the lookup table was incremented. Therefore,
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we need to fix the lookup table address in the formula. The way this is done is by adding $ as prefixes in

cell addresses. The S sign before a column name or a row number signifies an “absolute” or fixed

address. When the formula is copied, Excel does not change absolute addresses. To the contrary, the

reference D2 is called a “relative” address. In essence, it is saying lookup the value immediately to the

left of cell E2 (where the lookup function is created) and go from there. So, when the formula is copied

from E2 to E3, D2 will be updated to D3. Lookup tables should be always referenced in an absolute way.

Home

" - T——
S L

Insert

Page Layout

Formulas

o Wi T —— o
excellab3.xlsx - Microsoft Excel = e

Data  Review

Team

View

- % = ¢ Genera || A \ﬁ
= E Styles Sort & Find &
/ - Filter - Select =
Clipboard Font Alignment Number Cells Editing
SUM v X & fr| =LOOKUP(D2,5G52:5HS6) hd
A B o D E F G H I e
1 ID Name Tel Grade Letter Grade Lookup table ]
2 5555 Jamal 8886543 80|=LOOKUP(D2,5GS$2:5HSH F
3 3333 Edwyn 7653332 91 A LOOKUP(lookup_value, lookup_vector, [result vector])
4 1111 Winnie 2236789 404 LOOKUP(lookup._value, array)
5 2222 Jimmy 4559877 70" #N/A 80B
6 9999 Cori 1123678 50" #N/A 90 A
7 4444 Charlie 5545487 a0” #N/A 1
8 5566 Evette 4453876 08" #N/A I
9 9988 Nelle 3587349 a5” #N/A N
10 6574 Walid 6984940 60~ #N/A
11 8304 Marylyn 8446333 75" #N/A
12
13 i
14 L]
15
16
17 -
M o4 » M if statements / if exercise | lookup / lookup e)dﬂ 4] [ | » m
Edit | |EB O B 100%

A shortcut to do this is by clicking on F4 right after selecting the lookup table. Now try dragging the

formula again.
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[T B

Home | Insert  Page layout Formulas Data  Review View  Team

—
= excellab3.xlsx - Microsoft Excel QE

cal@o @ B

3 3‘ = ' . ‘é“ =" ./’ \ﬁ
23+ B I U-[A a &
Paste : A Styles | p. 2~ : & Find &
A ) .60 .60 M — Filter - Select~
Clipboard Font Alignment Number Cells Editing
SUM ~(© % « f =LOOKUP(D11,5G$2:SHS6) v
A B o D E F G I e
11D Name Tel Grade Letter Grade Lookup table |
2 5555 Jamal 8886543 80 B OF
3 3333 Edwyn 7653332 91 A 50D
4 1111 Winnie 2236789 40 F 65 C
5 2222 Jimmy 4559877 70C 80 B
6 9999 Cori 1123678 50 D 90 A
7 4444 Charlie 5545487 90 A |
8 5566 Evette 4453876 98 A [
9 9988 Nelle 3587349 45 F
10 6574 Walid 6984940 60 D
11 8304 Marylyn 8446333]  75|=LOOKUP(D11,$G$2:$HS6)
12 I
13
14 |
15
16
17 v
M 4 » M if statements ' if exercise | lookup / lookup e)dﬂ 4| n | > [|
Edit | | BB O £ 100%

Now it all looks good, and as you can see above, the address of the lookup table was fixed.

Remember:

- The lookup table must be in ascending order.

- If lookup cannot find the exact match to the value you provided, it will return the result
corresponding to the largest value that is less than or equal to the value you provided.

- If the value you are looking for is smaller than the smallest value in the table, an error value will be
returned.

Exercise 6
The following table provides the color frequencies in the visible spectrum
(http://en.wikipedia.org/wiki/Visible spectrum).

Color Frequency (THz)
Violet 669-789
Blue 631-668
Cyan 607-630
Green 527-606
Yellow 509-526
Orange | 485-508
Red 400-484

In the lookup exercise sheet, fill in the colors corresponding to the given frequencies using the lookup
function.
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Lab 4: Conditional Formatting and Lists

Conditional formatting
Conditional formatting allows you to make data trends stand out visually.

Open the file excellab4.xslx and navigate to the condForm sheet. Let us say we would like to quickly
view who has OT (Over Time hours) more than 10 hours.

First, start by selecting your data range:

B . .0 mmmommm e
File Home | Insert  Pagelayout Formulas Data  Review  View  Team S o el
E % Calibri Ay = g%} ® - ; General - Fﬁ(cnditional Formatting = jﬂlnser‘t' - ? [ﬁ
B~ $ - % 9 ﬁFormat as Table ~ ¥ Delete ~ @' -
Pafte & BIU- - &-A-=S== g |- <0 =0 [ cell Styles ~ E Format - | 2+ E;t:r&f ;;T:d&i
Clipboard = Font 5 Alignment 5| Number [ Styles Cells Editing
C4 ~( .f-| 5 w
A B C D E F G H | J K L A
1 Weekly Payraoll
2
| 3 Name Hours OT Hours Rate OT Rate Total
iAlex 40 5 10 20 500
iBuffy 35 0 10 20 350
| 6 Christophe 40 1 15 20 620
| 7 Dalia 40 12 12 20 720
| 8 Flo 38 0 10 20 380
| 9 May 40 15 13 20 820 =
|10 Merideth 34 0 14 20 476
iAllan 32 0 9 15 288
| 12 Gray 40 10 11 15 590
|13 Indiana 40 2 8.5 15 370
| 14 Oliver 39 0 8.5 15 3315
| 15 Temperance 30 0 12 15 360
{| 16 Malone 40 7 9.5 12 464
17
18
19 -
M 4 » M condForm /filters /% 4] { \ 2l
!R:cady | Average: 4 Count: 13  Sum: 52 ||E| EI 100% @—D—\E—) =

In the Home tab, click on Conditional Formatting in the Styles group. Move the mouse pointer over
Highlight Cells Rules, and then click Greater Than.
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Home

Insert

Page Layout

Formulas

- - =
_— - A4 +a 4 -
= E% ® =; General IE|Conr:|lt|onal Formatting ] g@Insert > A—’ .-iﬁ.

Data  Review

View  Team

Calibri +11 ~ AT AT
Ehd $ - % 9 o
: B I ﬂ - | S~ A' === iF:is ;.j_ *dg *ég L% Highlight Cells Rules » L% Greater Than... I}
Clipboard '~ Font B Alignment 5 Number = % Ton/B Rul N %
c - _f-‘ s L—10 Top/Bottom Rules L_{ Less Than...
A B [« D E F G @

1 Weekly Payroll IE Data Bars ' Between..

2
' 3 |Name Hours  OT Hours Rate OTRate Total & Color Scales ’ % Equal To...

4 |Alex 40 5 10 20 500 -
E Buffy 35 0 10 20 350 Lg Icon Sets » L‘ﬁ Text that Contains...

6 |Christophe 40 1 15 20 620 =
7 |Dalia 40 12 12 20 720 B New Rule.. % A Date Occurring...
8 Flo 38 0 10 20 380 B Clear Rules ke
i May 40 15 13 20 820 @ Manage Rules... ? Duplicate Values...
| 10 |Merideth 34 0 14 20 476
11 |Allan 32 0 9 15 288 More Rules..
| 12 |Gray 40 10 11 15 590
| 13 |Indiana 40 2 8.5 15 370
ﬁorlver 39 0 8.5 15 331.5
| 15 |Temperance 30 0 12 15 360
£Ma|0ne 40 7 9.5 12 464

17

18

19 -
|4 4 » ¥ | condForm filters %] 4] " | 4 |I|
| Ready ‘ Average: 4 Count: 13 Sum: 52 ‘@E 100% @—U—G—J _:J

s e

In the dialog box that pops up, Enter 10. Notice that you can modify the way that the cells are formatted

by choosing the fill and text colors from the drop down list labeled with. For this exercise, leave the

formatting as light red for the fill and dark red for the text. Click the OK button when you are done.

Format cells that are GREATER THAN:

| (10

with  Light Red Fill with Dark Red Text |~ | |

i

ok ||

Cancel l

Now, OT hours that are greater than 10 have been highlighted.
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b i ft Ex
Home | Insert  Pagelayout Formulas  Data  Review  View  Team ] (—=NF
E %‘ Calibri +11 - A‘ S == = ;7' ; General - Fﬁ[cnditional Formatting = j*ﬂlnser‘t' > - /2? ﬁ
EEN $ -9 9 ﬁFormatasTable' 5 Delete ~ @' :
e g | B 1 U R Dotk Eomar - S8 I
Clipboard Font Alignment Number Styles Cells Editing
ca - £ 5 v
A B [« D E F G H | J K L

1 Weekly Payroll

2

3 Name Hours OT Hours Rate OT Rate Total

4 Alex 40 5 10 20 500

5 Buffy 35 0 10 20 350

6 |Christophe 40 1 15 20 620

7 Dalia 40 12 12 20 720

8 Flo 38 0 10 20 380

9 May 40 15 13 20 820

10 Merideth 34 0 14 20 476

11 Allan 32 0 9 15 288

12 Gray 40 10 11 15 590
ilndTana 40 2 8.5 15 370
ﬁo‘iver 39 0 8.5 15 331.5
| 15 Temperance 30 0 12 15 360
iMa\one 40 7 9.5 12 464

17

18

19 -
4 < » M condForm /filters 1 4] w | 2
Ready | Average: 4 Count: 13 Sum: 52 |@@ [ 100% l.:—:‘.‘ [] l@

Exercise 1
Highlight the Hours that are in the bottom 20%. Format them so that they have a Yellow Fill with Dark
Yellow Text. (Hint: use Top/Bottom Rules).

Other conditional formatting features allow you to get a quick overview of the values of all cells in a
range. One of them is data bars. Data bars assign the longest bar to the largest value in a list and the
shortest bar to the smallest value. The values in between are then given bars according to their
respective values. Let us apply this to the Total column.

Select the range of cells under the Total heading. Click on the Conditional Formatting button and
navigate to the Data Bars menu. Select the Purple Data Bar button.
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Home = Insert Pagelayout Formulas Data Review View Team c@o@B
n : i::,, Calibri nCA N = ¥ SwopTen Genersl | Eé lﬂé Q 5— E?\ E] é:‘]“?s“"" Ar 3
P S romaramer B 1 U [ B A * | Bllvegebcmer | § =% 2 |30 2 U EOE OF | VRS OSSR T | o ENE TS
Clipboard g Font . Alignment Number = Cells Editing
= <G % | =B4*DasCA*E4 L—'ﬂ Highlight Cells Rules » 7
A B c D E F G H I 5[] opmonomnutes » M N o [ Q R 5 b
1 Weekly Payroll =ie P
; N m oTH R oTR Total HE= D 2 Gradient Fill
lame lours lours Rate ate Total I = = =
4 Alex 40 5 10 20 [l 500 L;J LJ m
5 Buffy 35 0 10 20[E] 350 [EZ] cotorseates O r——
6 Christophe 20 1 15 20 [l 620 f_r_] U &
7 Dalia 40 12 12 20 720 [E2] reonsers + SolidFill
8 Flo 38 0 10 20| 380 Eﬂ tEI Ej?wplemuhv |
9 May 40 15 13 20 [llNE20 [Ef NewRule. : - . View a colored data bar in the cell. |
10 Merideth w0 ol R ] Tt |
11 Allan 32 0 9 15| 288 @) Manage Rules.. = oroer bar resrocéne a e [
12 Gray 40 10 1 15 [l s90 More Rules.. | value. |
13 Indiana 40 2 85 sl 370
14 Oliver 39 0 85 15 [l 3315
15 Temperance 30 0 12 15.] 360
16 Malone 40 7 9.5 12 264
17
18
19
20
21
22
23
24 -
4 4 » M| condForm fiters ¥J 1K ] | [
Ready | Average: 4822692308 Count:13 Sum:6269.5 ||ES [T (0 100% (=) v (+)

The data bars now provide you with a quick relative view of the total amounts employees earn.

excellab4.xlsx - Microsoft Excel

Page Layout  Formulas Data Review  View  Team ol oD R

%% General - ) E*ﬂlnsert' > -
A ¥ Delete ~ E' ﬂ [ﬁ

L1110 . =

A  § - % 9
Styles | Sort & Find &
SN P s - | Eromat~ | @+ G e
e Alignment | Number [ Cells Editing
Fa -~ f-| =BA*Da+Ca*E4 "
A B © D E F G H |

Weekly Payroll

Name Hours OT Hours Rate OT Rate Total
Alex 5 20|
Buffy o] 20
Christophe 1 20|
Dalia 12 20
Flo 0 20
May 15 20
Merideth 0 20|
Allan o] 15

Gray 10 15

Indiana 2 15
Oliver o] . 15
Temperance 0 15
Malone 7 12

v
M 4 » M| condForm /filters 4 m | 2l
Average: 4822692308 Count:13 Sum: 62605 EI 00% (= O (+) .

Using color scales also gives you a similar result as data bars. Both features allow you to get a quick view
of how your data values compare to one another. The 2-color scales assign one color to the maximum
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value and another to the minimum. The values in between get assigned “in-between” colors. In
addition, the 3-color scales assign a color to a selected midpoint. The colors and values assigned to them
can be modified by selecting Manage Rules under the Conditional Formatting header.

You can also delete rules by selecting the cells where you would like to clear the rules, then navigating

to the Clear Rules menu under Conditional Formatting. Click on Clear Rules from Selected Cells.

“ Home  Insert Pagelayout Formulas Data Review View  Team oo @ 23;_5
B X cuw - - : b G g T« FIER X Actosum> Ay 3
Sl N = - o o () SR d
P romatpaineer| B 1 U (- [~ A- (| S 2 | e sy | s e e | @ome R SO
i Font
7 . % | =B4*DasCA*E4 :iali Highlight Cells Rules » -
A 8 € D £ E & H I JIE Top/Bottom Rules  » s N 2 & 2 R s 3
1 Weekly Payroll —10
2 =
3 Name Hours  OT Hours Rate OTRate Total E_’ Data Bars ¥
4 Alex 40 5 10 -
5 Buffy 35 0 10 E'J Color Scales ,
6 Christophe 40 1 15
7 |Dalia 40 12 12 __EJ Ieon Sets ,
8 |Flo 38 0 10
9 May 40 15 13 5 | Hew Rile
10 |Merideth 34 0 14 L%y Clear Rules ’ Clear Rules from Selected Cells
11 Allan 32 0 9 [&] Manage Rules. Clear Rules from Entire Sheet
12 |Gray 40 10 11
13 Indiana 40 2 8.5
14 Oliver 39 0 8.5
15 Temperance 30 0 12
16 Malone 40 7 9.5
17
18
19
20
21
22
23
24 v
K 4 » ¥ condForm fiters J K] >
Ready | Average: 4822692308 Count:13 Sum:6269.5 ||ES [ M 100% (- 0 (+
Exercise 2

After you have cleared the data bars rule from the Total column, apply the Green-Yellow-Red color
scale.

Exercise 3
Edit this rule so that the maximum value is shown in a pretty sky blue color.

The final aspect of conditional formatting we will cover is icon sets. When using icon sets, each cell is
provided with an icon depending on its value. There are no gradients in icon sets.

Let us format the Rate column using icon sets. Select the cells in the Rate column and apply the 3 traffic
lights (rimmed) formatting to them, as shown below.
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Home  Inset Pagelayout Formulas Data Review View Team
e i = = o R
& cut Calibri PO g - SiwepTent General il ié lﬁi h‘ =" X Autosum ~ Aq ﬁ
rae. Ry - A o aetiiies Ccmdt 1| F ‘ F ? :lrt - Zr& Find &
'aste v v - v & as M - - Y 0 ».0 | litional ormat nsert elete Format v Sort in
e reies| B 1 U B A E MergeaCenters $ - % 9 %8 %S P s e sytes~| - 5 ™t | 2 Clear et e
Clipboard g Font Alignment Number [ Cells Editing
o4 - £ 10 L—ilil Highlight Cells Rules » =
A BV C D E F G H I e M N o P Q R s =
1 Weekly Payroll tﬁ_nl' Top/Bottom Rules  » =
2 =
3 Name Hours OT Hours Rate OTRate Total LEJ Data Bars »
4 Alex 40 s@ 10 -
5 Buffy 35 o@ 10 ] Lﬁj Color Scales ,
6 Christophe 40 1@ 15 20 620 e
5=
7 Dalia 40 20 20 720 i , pm:o...3 o
8 Flo 38 o@ 1w 20 380 L *
9 May 40 5@ 13 20 820 B NewRule N 4 AN 39
10 Merideth 34 @ u 20 476 B dlear Rules VR ANE AN
11 Allan 32 @ o9 15 [Zes [ Manage Rules.. 2ADN S
12 Gray 40 100 11 15 590 S
13 Indiana 40 2@ 8s 15 370 =
14 Oliver 39 o@ ss 15 eoe o 0 o N
15 Temperance 30 og 12 15 360 oA [ NoX N } s e
raffic mm
16 Malone 40 7@ 95 12 264 oenne &
Display an icon from the above icon
7 Indicators setin each cell. Each icon
18 Q00 « I X represents a value in the cell,
19
= T
= Ratings
& ¥ 9 il all all all
23 QIO il wll wil al il
24 | LR >
4 4 » M| condForm fiters ¥J 4 More Rules.. 4 1
Ready | Average: 1096153846 Count: 13 Sum: 1425 || [0 100% (=) 0 (+)

As you can see below, Excel assigns the icons based on its own calculations.

excellab4 .xlsx - Microsoft Excel
Insert  Pagelayout Formulas Data Review View  Team & e = P &3
@ x Calibri L1110 . = % General - g*ﬂlnSEI’t' z- % [ﬁ
- = B T M ¥ Delete ~ E'
Paste . Styles EjFormat' @ Sort & Find &
ST %8 %8 S Filter = Select -
Clipboard = Font e Alignment | Number [ Cells Editing
D4 -~ £| 10 -
A B © D E F G |
Weekly Payroll

Name Hours OT Hours Rate
Alex

Buffy
Christophe
Dalia

Flo

May
Merideth
Allan

Gray
Indiana
Oliver
Temperance
Malone

OT Rate

Total
500

20( 350

20 620

A d

M 4 » M| condForm /filters 4

KR

L]

Average: 1096153846 Count:13  Sum:1425 El 00% (= O (+) .

If you want to change the way that the icons are assigned, you need to edit the rule (Manage Rules). As

you can see below, Excel is currently assigning the Green icon to values >= the 67 percent. What this
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means is that Green icons will be assigned to values >= 67 percent between the lowest value (8.5) and
the highest (15). In this case, the minimum value associated with 67 percent is 0.67*(15-8.5)+8.5. This is
12.9. In other words, Excel calculates these percentages by assigning 100% to the highest value in the
range and 0% to the lowest.

Edit Formatting Rule E

Select a Rule Type:

» Format all cells based on their values

» Format only cells that contain

» Format only top or bottom ranked values

» Format only values that are above or below average
» Format only unique or duplicate values

» Use a formula to determine which cells to format

Edit the Rule Description:

Format all cells based on their values:

Format Style: | Icon Sets El Reverse Icon Order

Display each icon according to these rules:
Icon Value Type

when value is >= El 67 Percent E|
when < 67 and >= El 33 Percent E|

Let us change the type of values to Percentile instead of Percent.

Edit Formatting Rule @‘g

| Select a Rule Type:

» Format all cells based on their values

» Format only cells that contain

» Format only top or bottom ranked values

» Format only values that are above or below average
» Format only unique or duplicate values

» Use a formula to determine which cells to format

Edit the Rule Description:

Format all cells based on their values:

Format Style:  Icon Sets E| Reverse Icon Order
Icon Style: ] show Icon Only

Display each icon according to these rules:
Icon Value Type

when value is »= E| 67 Percentile El

Number

Formula | |

oK Ehfeer{ Y

Notice the changes in the distribution of icons.
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= w.. . e x|
= B | excellab4.xlsx - Microsoft Excel L= [
Home | Insert Pagelayout Formulas Data  Review View  Team & g = B &3
== Calibri -1 . = =|= ¢ General - Selnsert X v A? [ﬁ
i | = — — | o VA
] 25- BT U~ A a S - o ¥ elete - [~
Paste . > 5 io Styles T F— - Sort & Find & .
- F S A x 3 7~ %o oo - Filter - Select -
Clipboard Font Alignment Number Cells Editing

D4 h fe| 10

A B & D E F G H |

[» 1] <

1 Weekly Payroll

2

| 3 Name Hours OT Hours Rate OT Rate Total

| 4 |Alex 40 10 20 500
| 5 |Buffy 35 10| 20 350
| 6 |Christophe 40 15 20 620
7 |Dalia 40 12 20 720
8 |Flo 38 10 20 380 L
9 May 40 13 20 820
10 |Merideth 34 14 20 476
11 |Allan 32 9 15[EEE
12 |Gray 40 11 15 590
13 |Indiana 40 8.5 15 370
14 |Oliver 39 8.5 15 3315
15 |Temperance 30 2 15 360
16 |Malone 40 9.5 12 164

17
18

M 4 » ¥ condForm /filters 2 141 2
Ready | Average: 1096153846 Count:13  Sum: 1425 |@]|ﬁl@ 100% (=)
L N

Percentiles do not calculate the percentages within ranges of values. Percentiles are based on the order
of a value among the other values. Values <= the 33 percentile means that red icons will be assigned to
the bottom 4 values. If you are interested in the Math, this is because 0.33*13 (the number of values) =
4.29.

What you need to understand about this is that percentages are calculated relative to the lowest and
highest values when percentiles are calculated based on the position of a value in the ordered list of
values.

Exercise 4
Format the OT Rate column using the 3 flags icon style. The cells should show a RED flag if its value is
>=20, a YELLOW flag if its value is <20 and >=15, and GREEN otherwise.
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Sorting lists
Sorting a list or sorting an entire table are both functions that will most likely come up whenever you are
doing data analysis. You can easily sort data in alphabetic, numeric, or even chronological order.

Let us try sorting our table by the ascending alphabetic order of the names of the employees. Select the
range of names in the table. Then in the Home tab, under the Editing group, select Sort A to Z.

e o= laba icrosoft =

Home = Insert Pagelayout Formulas Data  Review View Team al@ o P 3
=K o Calibri LA =g e S General . | % } S Tk g E Auesum-
T rormatpaioer B L Ut B A S vergetccener= § v % » |35 O et s | e | @ e
Clioboard Font Alignment Number Styles Cells tdi 4] SonAwz
A4 - fe | Alex 2] sonztoa ['@ v
A B c D 3 F G H 1 J K L M N [¢] 70 customs SOrtAteZ
2 Weokly Payroll o Bt | Lnues e o1 th o of theckirn
3 Name Hours  OT Hours Rate OT Rate Total @ Press F1 for more help.
4 |Alex 40 s 10% 20 500
5 |Buffy 35 ogQ 0% 20 350
6 [Christophe 40 1@ 13% 20 620
7 |Dalia 40 @ 2% 20 720
8 [Flo 38 o 1% 20 380
9 [May 40 5@ 13% 20 820
10 |Merideth 34 o@ 1% 20 476
11 |Allan 32 o@ 9w 1s|EEE
12 |Gray 40 w@ uy 15 590
13 |Indiana 40 2@ s8s5V¥ 15 370
14 |Oliver 39 o@ s8s5¥% 15 3315
15 [Temperance 30 o@ 12 15 360
16 |Malone 40 7@ 9s5% 12 464
17
18
19
20
21
22
23
24 v
W 4 » ¥ | condForm filters ®J 14 vl |
Ready | Count: 13 ||E5[E M 100% (= L) (+)

A warning message pops up:

Sort Warning

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?

@ iExpand the selection:

Cancel ]

What this message is telling us is that with the current selection, only the names column will be sorted.
The data in the rest of the table will not be sorted. This is why we need to select the “Expand the
selection” radio button. This will allow the entire table to be sorted according the alphabetic order of
the names. Press the Sort button. The entire table has now been sorted.
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FEx

Home | Insert  Page layout Formulas Data  Review View  Team & e o ¢ E3

- it ingv o v v
% & Calibri J11 AT AT % General - & Conditional Formatting = g*3Insert = ﬂ [ﬁ
_ é\é T ?‘ Delete ~ E -

$ - Y 9 EFcrmat as Table ~

&) | = | excellab4.xlsx - Microsoft EEeI

Pavste ¥ B 1 U- -~ & - A - == |- 8 w0 @Cell Styles ~ E‘_‘]Format | @~ Eicljtr:kr&'[ S':;T:d&i
Clipboard = Font 5 Alignment | Number @ Styles Cells Editing
A4 - fe| Alex v
A B c D E F G H I J K L -
1 Weekly Payroll
2
3 Name Hours OT Hours Rate OT Rate Total
4 |Alex 50 10 ¥ 20 500
5 |Allan o 9V 15-
6 |Buffy oD 10 ¥ 20
7 |Christophe 10 15 ¥ 20 620
8 |Dalia 23 12 % 20
9 |Flo og 10 % 20 380

Gray 00 1y 15 590
Indiana 2@ 85V 15 370
Malone 78 9s5W 12 464
May 5@ 13% 20 820
Merideth og 14 ¥ 20 476
Oliver o@ 85V 3315

360

Temperance o 12 '

M 4 » ¥ | condForm /filters /3 IEN

Count: 13

Exercise 5
Sort the table through the Hours column, from largest to smallest.

Excel also lets us perform more complicated sorting. Let us try to sort the table by the cell icons of the
Rate column.

Select the entire table. Under Sort and Filter, select Custom Sort.
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= x
Home  Insert Pagelayout Formulas Data  Review View  Team a@o@
3  cur Calibri AN S=m ¥ Swepren General E ﬁ g %— aﬂ @ Z Aurosum ¥ ﬂ m
Pa DR BIU M-A- = = «0 =0 Condiional Format Cell  Insert Delete Format @en- Sort & | Find &
¥ Format Painter — Rl ¥ EMergesiCeneer-| § - % ¢ | 58 %8 Formatting * as Table » Styles~  + B o | @ e
Clipboard font Alignment Number : Styles Cells Edi 4] sortatz
A3 - fe| Name Z] sonzwoa |*
[ A [ B [ D E F G I J K L M N [ ] — R =
1 Weekly Payroll —_. 1
2 N | Custom Sort
3 |Name Hours  OT Hours Rate OTRate Total =" | isplays the Sort dialog box which
4 |Alex a0 sQ % 20 500 B e e
5 |christophe a0 1@ 15% 20 sorts, and ather sort options.
6 |Dalia 40 nzE nw 20
7 |Gray 40 100 1V i
8 |Indiana 40 2@ 85\ 15
9 |Malone 40 7@ 95W% 12 464]
10 [May 40 5@ 13% 20
11 |Oliver 39 o@ 85\ 15
12 [Flo 38 (Je] 0% 20 1
13 |Buffy 35 o 10% 20
14 |Merideth 34 g 1w 20 476
15 |Allan 32 (]~ ] 9y 15
16 [Temperance 30 og 12\ 15
17
18
19
20
21
22
23 T
24 -
K 4 » M| condForm filters ©J 4] u | L3
Ready | Average: 1104461538 Count: 84 Sum: 7179 ‘Eg 100% (=) [ (+)

The custom sort dialog box pops up.

My data has headers

I ‘"“‘gladd Level ” 7< Delete Level “ == Copy Level ”| - H v |

Sort On Order

E" |Va|ues E" |Largestto Smallest E"

Column
Sort by ‘Hours

This dialog box shows the column headers in our table, how we want to sort them, and what order we
want them in.

Select Rate as the Sort by column, and then select for it to be sorted on Cell Icon. The order menu now
shows the three icons used in the Rate column. Let us ask for the green icon to be placed on top, as
shown below.
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I B ;Add Level ” 7% Delete Level “ =2 Copy Level ”E B My data has headers

Column Sort On Order

Sortby [Rate =] [cellcon -] 8 |-

Now we can add another level of sorting so that the red icon is at the bottom. Click on the Add Level
button in the dialog box. Select Rate and Cell Icon again. This time, make sure the red icon is ordered on
the bottom, and then click the OK button.

I B ;Add Level ” 7% Delete Level “ =2 Copy Level ”B B My data has headers

Column Sort On Order

Sortby  Rate [*] |celllcon =] (®) |v onTop |[r]
Then by  Rate [x] Celllcon ] (®)] |v
s
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This is what your table should look like:

@‘ excellab4.xlsx - Microsoft Exce =
i Home | Insert Pagelayout For iew  View  Team o a o ¢ E3
x Iibri AT A = enera - ﬁConditional Formatting = ;*ﬂlnser‘t' > ﬂ ﬁ
2y~ = $ -9 9 ﬁFormat as Table ~ % Delete ~ E' - I
=1 I U-| - O - A' - 8 w0 IEJCEII Styles ~ tEjFormat' @~ Ei?tr:fi' ;T:cfi |
Clipboard = Font 5 Alignment | Number @ Styles Cells Editing
A3 - ( _f-| Name v
| A [ 8 [ ¢ [ o E | F | @ H [ J K L iz
1 Weekly Payroll
2
3 |Name Hours OT Hours Rate OT Rate Total
4 |Christophe 40 18 15 W 20 620
5 |Dalia 40 2E 2 12% 20
6 |May 40 5@ 13% 20
7 |Merideth 34 og 14% 20
8 |Temperance 30 o 12y s
9 |Alex 40 s 10%
10 |Gray 40 w00 1y
11 |Flo 38 op 10%
12 |Buffy 35 op 10%
13 |Indiana 40 2@ 85
14 |Malone 40 78 95%
15 |Oliver 39 o@ 85
16 |Allan 32 0@ 9t

M 4 » ¥ condForm Afilters 43 Di\ "
Ready Average: 110.4461538 Count: 84 Sum: 7179 |ED 100% (=)

Exercise 6
Use custom sort to sort the table in the descending order of the OT Rate and then in ascending order of

the names of the employees.

Filtering lists
Filtering in Excel allows you to show only the rows of data you are concerned with, and hide all other
data temporarily.

Open the filters sheet in excellab4.xslx.

One obvious use for filters here is to view the sales information of only a few regions of interest. Let us
see how this can be done.

Start by selecting the Region column. Under the Home tab and in the Editing Group, select the Sort and
Filter button. Select Filter from the menu.
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Eda- & labd.dsx = Microsoft &
Home  Insert Pagelayout Formulas Data  Review View  Team ca@o@ 2
= " P = ) B 5 [S==: AutoSum
i;n:” Calibri AW - Swpret General _ "izil % g - 55.\ /-_,T] é“”‘ S ar
o o B U A Baconcs §7% ¢ 4% S0 ot G e o e G i
Clipboard : Font gnment : Number : Styles Cells Edi 4] sonAtoz
c1 - Jf| Region Z| sotztoa o
A B C D E F G H I ] K L M N (TR custom Sor. Q R e
1 |Salesperson Date Joined |Region Sales s Eier
_ 2 |Jaffar Aug-2000|NW $12,500 .
3 | Carol Sep-2005|SE $10,600 T
4 |Noah Jan-2010{NW $13,000 Enable filtering of the selected cells.
5 |Kurtis Apr-2007|SW 59,700
6 |Keira Jul-2008|NE $15,400 Once filtering s turned on, click the
7 |poran May-2010|NE $3,000 i T
8 |Adele May-2009|SW $17,000 B e
9 |Lennie Nov-2006(SE $5,900
10 |Jade Jun-2001|NW 58,200
11 |Breanne Feb-2006|NE $14,500
12
13
14
15
16
17
18
19
20
21
22
23
24 -
W 4 » ¥ condForm | filters £3 N4 30
Ready | count11 ||EHEE 100% () [} (+

Notice that there is now an arrow next to the Region header. This arrow
applied to this column, but no filters are currently being used.

means that a filter can be

|’ - —— T —— 1
Hd9- &= excellab4.xlsx - Microsoft Excel - E‘Eg
— — — - "
' Home | Insert Pagelayout Formulas Data Review View Team & g o @ E3
_“m"j % Calibri Jun LA = El;] - = General - IE|Ccmditicmal Formatting* galnsertr X = ? ﬁ |
By~ $ - 9% 9 ﬁ Format as Table ~ ¥ Delete ~ @' )
Pavste = | I H v _ - o~ A' === L:‘g' 0 =8 ILf’}CeII Styles ~ IilFormat' P E;{;r&: SF;T:ctgi
Clipboard '~ Font £l Alignment 5| Number = Styles Cells Editing
c1l - b3 ‘ Region ¥
| 4| A B c D E F G H [ ! K e
| 1 Salesperson Date loined |Region - [Sales —
| 2 laffar Aug-2000|NW $12,500
| 3 |Carol Sep-2005|SE Region: |
. 4 Noah Jan-2010|NW (Showing All) r
| 5 Kurtis Apr-2007|SW $9,700
| 6 Keira Jul-2008|NE $15,400 i
| 7 Doran May-2010|NE $3,000
| 8 Adele May-2009|SW $17,000 5
| 9 Lennie Nov-2006|SE $5,900
| 10 Jade Jun-2001|NW $8,200
| 11 Breanne Feb-2006|NE $14,500
12
s
14
15
16 -
17
18 v
M 4« » M| condForm | filters A 4l [ | 2l
Ready Count: 11 ||E| [ 100% \:?—U—@ .
[ ey
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Click the arrow next to the Region header. Let us only show the data for sales in the East region. One

way to do this is to deselect NW and SW as shown below.

n —— - -

@Nﬂ")' CJ‘|7

. » d
Home | Insert Pagelayout Formulas Data  Review View  Team

excellab4.xlsx - Microsoft Excel

o[5S |

‘ae.:.@sa

;m_j &% Calibri L1 A == % ®- ;’E General - ﬁ(onditinnal Formatting ~ ;‘ﬂlnser‘t' > - ? ﬁ
By~ $ - 9% 9 ﬁFormat as Table ~ ¥ Delete ~ @v i
Pa'ste = ) I U-|z- - A-E=SE=FEEFE @ 0 =0 ILE}C&II Styles ~ EjFormat' G-~ Ei?tr;rgj ;;T:‘fi
Clipboard '~ Font B Alignment 5 Number = Styles Cells Editing
Cl - fr‘ Region w
A B C D E F H [ K A
I‘Salesperson Date Joined |Region Sales '
2% sortatoz $12,500 ,
| 3| %] sotztwa $10,600
_4 Sort by Color » $13,000
1 $9,700
I $15,400
_7 rliter by Color b 531000
8 Text Eilters ] $17,000 |
9 ‘Search p‘ $5,900
10 W] (Select All $8,200
| 11 ~[YINE $14,500
12 ~CInw
13
14 %
15
16 [ OK ] [ Cancel L
17
18 -
M 4 » M| condForm | filters /] Kl w ‘ i
Ready | Count: 11 \Iﬁl E 100w (c—0—()
[ [ - —

Now, only the rows showing information from either the NE or SE are shown. Notice the button next to

the region header has changed to a filter icon indicating that a filter has been applied.

[ | =29 Mellab4.xlsx ! Microsoft Excel—b‘_‘g.izh
r

File Home| Insert | Page || Formi | Data Revie'| View | Team | & a = g 23

e % A % - Z-%ﬁ'v
a2 a & B o

Paste Font |Alignment Number Styles | Cells
= 2-

- - - - - -

Editing

Clipboard '~

C1 -~ fr‘ Region
A B (S D B

Salesperson Date Joined |Region -¥ |Sales
3 |Carol Sep-2005|SE $10,600
ﬂ Keira Jul-2008|NE $15,400
Doran May-2010|NE $3,000

Lennie Nov-2006|SE $5,900

Breanne Feb-2006|NE $14,500

12
13
M4 M

condForm | filters /43 1K [ 2
Count: 6 \IEI M wo% (- [0 (+)

Ready |
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There is another way by which the same result can be achieved. First let us remove the applied filter.
Click on the button next to Region and select “Select All”. Click the OK button.

s LR . excellabdxdsx - Microsoft Excel E‘M
Home| Insert | Page || Formi | Data | Revie' | View Teazn .r:n a = g 23
g _ vy | 3 v A
Re A = % A @ 2t
= Ba- - 3 aﬁv
Paste Font |Alignment Number| Styles = Cells 2_
Clipboard Editing
Cc1 - fi-‘ Region w
A B c D E -
1 |Salesperson Date Joined |Region ¥ |Sales |l
| 3 3| sortatoz $10,600
' 6 Z| sortztoa $15,400
_7 Sort by Color ] 53;000
B 5,900
—— " Clear Filter From "Region” 3 !
| 11 $14,500
12 '
13 Text Filters ] =
14 Search p
£ VAR (St All) N
16 ;
17
18
19 |
20
21 [ OK ] l Cancel l v
14 [ > [I
Ready Filter Mode | Count: 6 |@|ﬁ| £ 100% l:;—:.‘ [ l&:.l

Now that we can see our original data, let us add a new filter. Select the arrow next to Region and move
the mouse cursor over Text Filters. Choose Ends With.
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[ ® - ¢ = excellabdxisx - Microsoft Excel l:- u
. - .- w .
Home|| Insert | Page | | Formt | Data | Revie' | View | Team | & a = 23
(% A = % A @ 2™
o - . @l da-
|| Paste Font |Alignment Number| Styles | Cells G- |
Clipboard = Editing
A12 - (- fe | v
A B o D E N |
1 Salesperson Date Joined Region |z| Sales '
24| sortAtoz $12,500
3/ %] sortzwon $10,600 |
4 Sort by Color b $13,000 |
5 o $9,700 I
#xX Clear Filter From "Region
6 ) $15,400 =
7 Filter by Color b <3000
8 Text Eilters b Equals... I
9 Search p‘ Does Not Equal...
10 -[v] (Select All) Begins With..
11 NE Ends With... i
12 [YINW %
E -[v]SE Contains...
sw '
14 Does Not Contain...
15 ] l ] Custom Filter...
OK Cancel
|16
] ] » ID
Ready | [E R e —

s T

In the dialog box that pops up, enter E as shown below. This will only show the rows in which the Region
ends with an E. Click on the OK button.

Custom AutoFilter E

Show rows where:
Region

=] [E

| ends with

@ And © Or

| =] |

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

Now let us remove the filter by clicking on the button next to Region and selecting Clear Filter from

“Region” from the menu.
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[T e |

= 9 - ¢ -5 excellab4xlsx - Microsoft Excel
. Home|| Insert | Page | | Formt | Data | Revie' | View Team | & e = =B 23
= — L - A
j "‘ é = % _,9‘ sz 23
el : & 44
Paste Font |Alignment Number Styles | Cells |
. F = = = . . | @
Clipboard Editing
Al2 - I3 v
A B C D ™|
1 Salesperson Date Joined Region ESales
34| sotatoz $10,600 i
6 Z] sorztoa $15,400
7 Sort by Color b $3,000
9 5,900
W& Clear Filter From "Region” 35,
11 I/\\s‘ $14,500
L= N
12
E V| TextFilters b =
14 Search o)
L - (Select All)
16
17
18
19 | 8
20
14 ] » ID
Ready 5 of 10 records found | |[@“E| £ 100% '-E\' {] "!',‘

Exercise 7

Create a new filter that only shows the data for salespeople who have joined after May 2004, and

before or during May 2008. Filter this further so that it only shows the ones who have sales less than

S6000 or greater than $12000.

Exercise 8

Remove the previous filters from the table. Show only the rows from the months April, May, and June

of all the years (2™ quarter). From those rows, only show the ones with Sales above the average.
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Lab 5: Drop-Down Lists and Dynamic Charts

Drop-down lists
Drop-down lists are useful in making data entry easier and faster by limiting the number of options to
pre-defined items.

Open the file excellab5.xslx and navigate to the dropdown sheet. The sheet shows a partial table of
students in a class. We would like to limit the possible valid entries into the major column.

First, we need to create a list of all valid majors that will be accepted. Here are a few that one can think
of. Feel free to add your own major if it is not in the list.

= | a9 Immbh{lsx Microsoft Excel i
Home | Insert  Pagelayout Formulas Data  Review View  Team & 9 = = 23
% Calibri Y1l s =E = % ; General - ;*ﬂlnser‘tv ¥ - ? ['ﬁ
I - BIU-AAd S==3 §-9% F¥Delete - [g]- _
Paste L B A- EiE - o e S‘E}:|ES IEjFormat' Q- S.Drﬂiv{ Flndﬁi
i | — .60 .60 Filter = Select
Clipboard = Font e Alignment 5| Number & Cells Editing
H6 - ( 5| v
A B C D E F G H [ p
1 StudentsinT51 Marketing
2 Accounting
3 Name Major Gender Year Biology
4 Jaffar Commerce
5 Carol Undecided L
6 Noah |
7 Kurtis
8 Keira
9 Doran
10 Adele

Lennie
Jade
Breanne

4 4 » ¥ | dropdown / dynChartsl / dynChartsEx *J 4] u \ 4

|IE| E LR Q—U—b i

Ready ‘

Nex,t we need to name our list. Select the list of majors that was created. Go to the Name Box at the left
of the formula bar (shown in a red square below) and type in an easy to remember, descriptive name of
the list, such as ValidMajors.
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ey - ;- " excellab5.xisx - Microsoft Excel E‘m
LR .
Home | Insert Pagelayout Formulas Data  Review View  Team & e = @ 23
= % Calibri = General v gohsertr ¥ - % ﬁ
ot =- B I = |5~ $ - % 9 jﬂDelete' @' ]
Paste } - o o S‘E):|ES [EjFormat' 2- S.cvr‘t& Find &
M i .60 .00 Filter ~ Select~
Clipboard = Font e Alignment | MNumber & Cells Editing
ValidMajors vl_' _fr| Marketing w
A B o D E F G - I p
1 |Studentsin T51 Marketing
2 Accounting I
3 |Name Major Gender Year Biology
4 |laffar Commerce
5 |Carol Undecided L
6 Noah
7 Kurtis
8 Keira
9 Doran Jl
10 Adele
11 Lennie
12 Jade
13 Breanne
14 -
M 4 » M| dropdown / dynChartsi / dynChartsEx % 4] [ \ 2
Ready | Count: 5 ‘@ £ 100% IS'—U—G_;‘ »
E LA L e 4

To create the drop-down list, first select the range in which the list will be used (see the illustration
below). Then under the Data tab, select Data Validation from the Data Tools group.

. - e - - = §
E | H - o | < excellab5.xlsx - Microsoft Excel l — g
- L]
Home Insert Pagelayout Formulas | Data | Review View  Team ] a o = E3
{4 From Access & ™ @ |§ Connections 4 { Clear E+E 2 Data Validation ~ % Group~  #E
AL | e =
2@ From Web S S e [ Properties T, Reapply S== ET] Consolidate” “ Ungroup ~ =
o From Other Existing Refresh - El Sort Filter 'Y; Textto Remove = . B] Subtotal
[:/5] From Text Sources*  Connections | All» == Edit Links i Advanced | Columns Duplicates =P What-If Analysis ~ &2
Get External Data Connections Sort & Filter Data Tools Qutline B
B4 - Ie ‘ Data Validation h
A B C D E F G H Prevent invalid data from being L :
1 Studentsin T51 Marketing eRtredinclael w
Z Accounting For example, you could reject
2 Name Major Gender Year Biology invalid dates or numbers greater
] than 1000.
4 Jaffar Commerce
5 Carol Undecided You can also force input to be L
6 Noah chosen from a dropdown list of
— R values you specify.
7 Kurtis
8 Keira a Press F1 for more help.
9 Doran
10 Adele |7
11 Lennie
12 Jade
13 Breanne
14 w |1
M < » ¥ dropdown / dynChartsl  dynChartsEx /#J 4] " | 3l
— —
Ready | |IE| 0 200% (0¥ s

4
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Go to the Settings tab in the dialog box that pops up. In the Allow box, select List. We need to pick the
data source for our list. You can either enter = followed by the name of the list that was defined
previously, or you can use the arrow to the right of the Source field to select your list manually.

Data Validation

Settings | Input Message | Error Alert ‘

Validation criteria
Allow:
List EI Ignore blank
Data: In-cell dropdown
between

Source:
=ValidMajors|

Apply these changes to all other cells with the same settings

o |

You can also ask Excel to show an input message describing to users what they need to do. Go to the
Input Message tab and enter an appropriate title and input message:

Data Validation

Settings | Input Message | Error Alert

Show input message when cell is selected

When cell is selected, show this input message:
Title:
Pick a major
Input message:
Select the student's major from the following list.

Clear All

We can choose whether we want to restrict the user’s entries to the list, displaying an error message on
any other entry. To do this, go to the Error Alert tab. Excel lets you pick the style of the error message,
as well as the message title and body.
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Data Validation

‘ Settings | Input Message | Error Alert

Show error alert after invalid data is entered

When user enters invalid data, show this error alert:
Style: Title:
|5top EI |Inva|id entry

Error message:

Please select a major from the
provided list.

Clear All

When you are done entering everything, press the OK button.

Now when you click on a cell in the Major column, you get an arrow indicating a drop-down list is
available, as well as the input message we had provided. Try entering a major that is not on the list. You
will see an error message.

@| H _xcellabS xlsﬁcrosoﬂ &cﬁ
Home  Insert Pagelayout Formulas | Data | Review  View  Team & g = @ 23
L@ From Access ' H -B_l CDnnecllons Al E Y % Clear I =% Data validation~ % Group ~ “'E
Ea From Web u" LL‘I || (5 Properties Reapply = [ Consolidate 4 Ungroup - <2
ﬁ From Text From Dth:er EXIStm'g REﬁEvSh &2 Edit Links L sort Al 7 Advanced foto RE"“UVE E‘?What-h‘ Analysis »
E Sources Connections | All g Columns Duplicates EZ¥ ly:
Get External Data Connections Sort & Filter Data Tools &
84 - £ -
A B € D E F G H | J K L
1 StudentsinT51 Marketing
2 Accounting
3 Name Major Gender Year Biology
4 |Jaffar < Commerce
5 Carol Marketing . Undecided
Accounting gjor
6 Noah Biology E )
£ Kurtis Gndecided |
8 |Keira following list.
9 Doran
10 Adele
11 Lennie
12 Jade
13 Breanne
14 -
4 < » M| dropdown /dynChartsl , dynChartsEx % 4] " | »[]
Ready [ 100% ®—U—® i

Exercise 1
Create a drop-down list for the Gender field. The list should show a warning message on invalid data
entry. No input message is necessary.
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Exercise 2
Create a drop-down list (freshman, sophomore, etc.) for the Year column with an error message. The list
should not allow blank entries.

OFFSET function

The OFFSET function allows us to start somewhere in the spreadsheet, move in any direction in order to
locate a cell or a range of adjacent cells, and return the value of this cell or a set of values for the range
of cells. The general syntax for this function is:

OFFSET(reference, rows, cols, height, width)
where:

e Reference: is the address of a cell or a range of adjacent cells

e Rows: is the number of rows to move from the reference. A positive number means moving
down, and a negative number means moving up from the reference.

e (Cols: is the number of columns to move from the reference. A positive number means moving
right, and a negative number means moving left from the reference.

e Height: is an optional positive value indicating the number of data rows to be returned by the
function.

e  Width: is an optional positive value indicating the number of data columns to be returned by the
function.

Let us understand how to use the OFFSET function through an example. Open the dynChartsl sheet in
excellab5.xIsx. In an empty cell, type =OFFSET(A2, 1, 1, 1, 1) and press Enter.

__ __
= ‘ =@ q|‘ excellab5.xlsx - Microsoft Excel {nﬂﬂ

Home Insert Pagelayout Formulas = Data  Review View  Team &3 ﬂ = g 23
.‘1 Ifl .‘ngonnecﬁons A @ 4 E o Jv % Group ~ "E
=l z —
= 5[ Properties Lla 3 B %@ Ungroup ~ <=
Get External | Refresh . AZ Sort Filter V Tex‘t to Remove :rLjSubtotal
Data ~ All ~ &= Ldit Links 4 Advanced | Columns Duplicates @'
Connections Sort & Filter Data Tools Outline
A8 - J« =OFFSET(A2,1,1,1,1) -

A B C D E F G o

Month  Average temperature (°C)

Jan -7
Feb -6
Mar -1
Apr 4.5
May 9.5

1
2
3
4
5
6
9
M 4 » M dropdown  dynChartsl / dynChartsEx 1. [[] 4| [
\@Iﬁl@ 100% (=)

Ready |
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The value returned is -6 since the function reads as follows: move one row down (first 1) from cell A2
and one column right (second 1) of cell A2, and return a single cell. A height and width of 1 (third and
fourth 1s, respectively) indicate it is a single cell that we are offsetting to. This is cell B3, which contains -
6, the returned value. When both the height and width are 1s, these arguments can be simply left out.
For instance, OFFSET(A2, 1, 1, 1, 1) is equivalent to OFFSET(A2, 1, 1)

Try this one: =OFFSET(BS5, -3, -1). Starting at cell B5, move 3 rows up and 1 column left. The size of the
returned data is also one cell (since height and width are omitted). The offset is A2 and the value
returned by this function is Jan.

—
- s " excellab5.xlsx - Microsoft Excel e
Home Insert Pagelayout Formulas Data = Review View  Team ] a = g 23
1 fl _gj Connections A ﬁ 4 —I EoEm (55 @ Group E
- z —
L Zla —l g 25 @ Ungroup ~ =%
Get External | Refresh Z| sort Filter _, Textto Remove :
Data ~ Allr = A \{?Advanced Columns Duplicates 7 :IJ subtotal
Connections Sort & Filter Data Tools Outline
A8 - f« | =OFFSET(BS,-3,-1,1,1) w

A B C D E F G o

1 Month Average temperature (°C)

2 Jan -7

3 Feb -6

4 Mar -1

5 Apr 4.5

6 May 9.5

7

8 |Jan _l

9

M 4 » M dropdown  dynChartsl / dynChartsEx 1. [[] 4| [ | 20
Ready | |EEEE 100% (=) 0 (+)

In order to specify a height or a width that is greater than 1, the OFFSET function must be used in
another Excel function, such as SUM or AVERAGE. If you attempt to use it on its own, you will get an
error message. For instance, if you type =SUM(OFFSET(A1, 1, 1, 5, 1)) in an empty cell, you will get an
error message.

OFFSET(A1, 1, 1, 5, 1) refers to a range of adjacent cells, starting at A1, moving one row down and one
column right this will take us to cell B2. B2 is the top left corner of the required range of values. The
range of cells from B2 spans 5 rows and 1 column. Recall that height and width must always be positive.
Hence, OFFSET(A1, 1, 1, 5, 1) returns B2:B6 or all the average temperature values in the sheet.

Now, use OFFSET in a SUM function and type the formula: =SUM(OFFSET(A1, 1, 1, 5, 1)). Here we are
adding all the temperature values together.
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= ‘ = = - Dv ‘ excellab5.xlsx - Microsoft Excel é‘&‘ﬁ
Home Insert  Page Layout Formulas Data Review  View  Team & a = = 23
s _sI _=J nnectlonle,Lé E ]_? @ g jv % Group ~ E

. S22 @ Ungroup ~ =%
i L Bose | g (o, uplcnres 5. s
Connections Sort & Filter Data Tools Qutline
A8 A S =SUM(OFFSET(AL,1,1,5,1)) w
A B C D E G e
1 Month  Average temperature (°C)
2 lJan -7
3 Feb -6
4 Mar -1
5 Apr 4.5
6 May 9.5
7
8 0.
:—
M 4 » M dropdown  dynChartsl / dynChartsEx 1. [[] 4| u | 2
Ready | |EEEE 100% (=) 0 (+)
T . N T

Now what if we want this SUM value to be updated whenever we add a new month’s value? Of course
one way is modify the formula SUM(OFFSET(A1, 1, 1, 5, 1)) to include the newly added month. However,
this is cumbersome. We would like this to be done automatically and without changing the formula that
contains the OFFSET function. A combination of OFFSET and COUNTA can be very powerful.

COUNTA is a count function which counts all non-empty cells in a range. We can use it to count all non-
empty values in Column B as such: COUNTA(SB:SB). Our new formula is:

=SUM(OFFSET(A1,1,1,COUNTA($B:$B)-1,1))

The range of the OFFSET starts at A1, moving one row down and one column right. That is, the top left
corner of the required range of cells is B2. B2 contains the first temperature value. The height of the
range is COUNTA(SB:SB) — 1, which is one less the number of non-empty cells in column B. Remember
that the column title (Average Temperature (°C)) is a non-empty value, but it should not contribute to
the number of values we are trying to sum up. Hence, COUNTA($B:SB) — 1 evaluates to 6 — 1, which is 5.

The returned value of the SUM function is O, the 5 temperatures in column B cancel each other.
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@ n B excellab5.xls icrosoft Excel =
Home Insert  Page Layout Formulas Data = Review  View  Team
E% || 2e] nnectmns E‘Ll E n!(lear @ ‘ I v - Group ~ -"E
% Properties E" 4 Ungroup ~ JE

Get External| Refresh

z l Sort Filter

Reapply
£ Textto Remove

SuthtaI

Data - All~ == Edit Links \;;:’Advanced Columns Duplicates 'E;'
| Connections | Sort & Filter | Data Tools | Qutline =
A8 - [ ﬁr‘ =SUM(OFFSET(A1,1,1,COUNTA(SB:5B)-1,1))
A B . ¢ | o | E F 6 T
1 Month Average temperature (°C)
2 Jan -7
3 Feb -6
4 Mar -1
5 Apr 4.5
6 May 9.5
7
8 0!
9 v
M <« » ¥ dropdown | dynChartsl / dynChartsEx 1 [] 4] u | b
Ready @ 100% (=T} (+) i
Now try adding a new value to our table: Jun and 13.5.
=] excellab5.xls: icrosoft Excel =
Home  Insert Page Layout  Formulas | Data | Review  View  Team
B l -!nnectlons l . W -!Clear @ I‘ % Group~  ¥Z
%50 Properties i Reapply — <8 Ungroup = 2
GeBExte{nﬂ Refresh I l Sort Filter ? Textto Remove IE}B' @Subtotal
ata Lo = AN Y Advanced | Columns Duplicates
| Connections | Sort & Filter | Data Tools | Outline =
A8 L - fr‘ =SUM(OFFSET(A1,1,1,COUNTA(SB:5B)-1,1)) w
A B | ¢ | o | e | fF | e &
1 Month Average temperature (°C)
2 Jan -7
3 Feb -6
4 Mar -1
5 Apr 4.5
6 May 9.5
7 Jun 13.5
8 13.5_
9 v
M 4 » » | dropdown | dynChartsl / dynChartsEx %1 |[|4| n | PD
Ready [ 100% ®—U—® i

The SUM(OFFSET(A1,1,1,COUNTA(SB:SB)-1,1)) function automatically includes the June value (13.5) in
the sum since column B contains a new non-empty value now.

N
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Dynamic charts

In this section, we will take a look at how to make a chart that dynamically updates its values. Data is
dynamically added to charts by using the OFFSET function. Start by deleting the SUM formula that was
created previously. Remember how we named a range of cells in the drop-down sheet? This time we
will be naming formulas.

Go to the Formulas tab and under the Defined Names group and click on Define Name.

~ A
L}:}— d»-c-= excellab5.xlsx - Microsoft Excel E‘M
Home Insert Page Layout | Formulas | Data Review View  Team [ a = e 23
ﬁ 2 AutoSum ~ ﬁ Logical ~ ﬁk' § ~= Define Nai & @ a
ﬁgr Recently Used ~ EA Text ~ @' £& Use in Formulla ~

Insert
Function @ Financial ~

iﬁ? Date & Time ~ ﬁj* Manager B Create from Selection  Auditing -
Function Library

Name

Formula | Calculation

Defined Names

-

4 4 » ¥ dropdown

dynCharts1 / dynChartsEx %37 [[] 4| W |

A8 M Je | Define Name hs
A B C | Name cells so that you can referto  F G :
1 'Month Average temperature (°C) them in formulas by that name.
2 Jan -7 For example, you might name the 1
3 Feb -6 cells A20 to A40 "Expenses.” 1
4 Mar -1 Names can be used in formulas to
5 Apr 4.5 make them easier to understand.
6 May 9.5 a Press F1 for more help.
7 Jun 135
8

Al

Ready |

‘@ @ 100% |€|—U—|€| s

A

Enter the name, Months. In Refers to, type in the formula that refers to the Months column as shown
below. Type carefully. If you want to check if the range you entered is correct, click in the comments
field then back in the Refers to field. The range should be highlighted in your worksheet. When you are
done, press OK.

Name: Months

Scope:

-]

Comment: »

-

Workbook

Refers to: | =QFFSET(dynCharts11$A%$2,0,0,COUNTA(dynCharts1!$A:$A)-1,1)

| |

| oK

Cancel l

Note that a cell address can be prefexed by the sheet name in which the cell is contained followed by
the exclamation mark (!). For instance. dynCharts!SAS2 referes to cell A2 in dynCharts. The address
AS2S is absulote (fixed).
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Exercise 3
Create a Name (Temps) for the temperature column.

If you need to view or modify the names in your worksheet, click on the Name Manager in the Defined
Names group.

Now that our formulas are ready, we can create the chart. In the Insert tab, under the Charts group,
select 2D line. Make sure no cells are selected while you are doing this. A blank chart is created. Right-
click the chart and click on Select Data.

We now need to decide which column we would like to see on the vertical axis and which we would like
on the horizontal one. Let us place the temperatures in the vertical axis.

Click on the Add button under Legend Entries.

Select Da

Chart data range:

(( = Switch Row/Column 1)

Series) Horizontal (Category) Axis Labels
= Edit 7< Remove || & | w = Edit

l Hidden and Empty Cells ]

The Series name is the name of the vertical (y) axis values. In this case, it is cell B1. The series values are
the Temps formula we created. To refer to this formula, you must first type in the sheet name it was
created in, followed by an exclamation mark. Otherwise, Excel will not know where to find this name.
When you are done, press the OK button.

Edit Series

Series name:
=dynCharts1!1$B$1 2 Average temper-...

Series values:
=dynCharts11Temps = =-7,-6,-1, 4....

Now press the Edit button under Horizontal (Category) Axis Labels.
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Chart data range: | =dynCharts1!$B$1:$B$7

I{ t_] l Switch Row/Column ] [_jl

Legend Entries (Series) Horizontal (Category) Axis Labels
‘\gﬂdd I [ Edit " 7< Remove ” - H - ‘

Average temperature (°C)

[ Hidden and Empty Cells ]

Axis Labels

Axis label range:
=dynCharts1IMonths| = Jan, Feb, Mar,...

I

Next, on the Select Data Source dialog box, press the OK button. Your chart should look like this:

- T e
[ ‘ excellab5.xls: icrosoft Excel Chart Tools ;EL
1[8N 2 .3
Home | Insert Page#ayout Forgulas Data  Review  View Team | Design  Layout  Format & 9 = @H E3
€ & I'b'(Er:) 10@ A 0L » =: T[General = | Eelnsetr | X "\‘? [ﬁ
alibri (Body, - - A =SE==% = enera "
J 2 . - *ﬂd _ﬁd & Delete » j Z
Paste B I U- A= = | = $ - % 9 | %90 Conditional Format  Cell 44 . L Sort& Find &
F - * ﬁ - ‘ e Formatting ~ as Table ~ Styles @Format @ Filter - Select~
Clippoard 5 | Font | Alignment | Number | Styles | Cells | Editing |
Chart 2 ~ £
A B c o B | F | @ "
1 Month |Average temperature (°C)
2 lan -7
3 Feb -6
4 Mar -1
5 Apr 4.5 °
6 May 9.5 Average temperature (°C)
7 Jun 13.5 15
8
9 /
10

[
[l =]
(%]

12

13 = Average temperature
Q)

14 0

(=
o«
|
(%]

—
W
=1
-
o
o

x
=
>

o
=
=
W
~

-
c
=1

\

=
oo

-10

=
o

NN
[N =}

N
N

23

4 4 » M| dropdown | dynChartsl / dynChartsEx #J N4 " | >

v

Ready M a00%(-—0—(3)
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Try adding new data to the table and watch how the chart gets updated.

@| BB xcellab5.xlsx - Microsoft Excel f=
Home | Insert  Page Layout Formulas Data  Review View  Team [~ e o g 23
F % _ - @ R : @ —_— H glnsert X v
: Calibri ~11 - A == g - = General - ﬂ @ =] ﬂ [ﬁ
S ?Delete' m'
ey BIU B8 Codiond ot G | - 1% 1842
Clipboard = | Font | Alignment 5 Number | Styles Cells | Editing
BS - 3 >
A | B | ¢ T o | e | °F G HoO| 1 0k =
| 1 Month  Average temperature (°C)
2 Jan -7
3 Feb -6
4 Mar -1
5 Apr 4.5
& May 95 Average temperature (°C)
7 Jun 13.5 20
8 Jul 16.5
9 | 15 ~
10 /
11 10
12 / = Average temperature
13 > / (c)
14
15 0 T T T T T T 1
16 Jan Fe%r Apr May Jun  Jul
17 S I
18
19 -10
20
21
22
23 5
M « » M dropdown | dynChartsl / dynChartsEx #3 [| { n | 4 D

Ready
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Note that in the dynamic chart we created, because the average temperatures for some months are
negative and the x-axis crosses y-axis at the temperature of 0°, the x-axis appears in the middle of the
chart. If you want to move the position of the x-axis, open the Format Axis dialog by right-clicking on the

y-axis as shown below.

Chart Tools

Home | Insert  Page Layout FDrm\:Ias Data IReview View  Developer Team | Design  Layout Format & a = = 23
4 Calibri (Body) ~10 + A" A7 = = » =i | General
% ) A A 7 =
Paste " - + A~ = %
& BIU 2 A u $- %
Clipboard = Font I3 Alignment Number
Chart 2 - A v
A B c D E F G H I J K e
1 Month Average temperature (°C) |
2 Jan -7
3 Feb -6
4 Mar -1 o
5 Apr 45 Average temperature (°C)
6 May 9.5 7201
7 Jun 13.5 Delete
8 Jul 16.5 15 aﬁ Reset to Match Style
9 1 A Font.
10 .
’ @ Change Chart Type...
11 q Average temperature =
12 2 C% Select Data... I Q)
13 C S
14 Add Minor Gridlines May Jun  Jul
15 -5 Format Major Gridlines...
16 ﬁ Format Axis... h
17 =L,
18 | calibri (E- 10 ~ A" A7 Vertical (Value) ~
19
- BIS=E=A-4-F-J
21
22 T
23 .
M < » ¥ dropdown  dynChartsl / dynChartsEx %3 4] [ | » ]
Ready Calculate T | ‘IEI@ 100% \9—0—@ r
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In the Format Axis dialog box that appears, under “Horizontal axis crosses”, enter “Axis value” to be the
lowest temperature value along the y-axis, which is —10. Press the Close button when you are done.

s tons | Axis Options

Number Minimum: @ Auto () Fixed -10.0

Line Color Major unit: @) Auto ) Fixed
Line Style @ Autg ) Fixed |1.0

[ values in reverse order
Shadow

[ Logarithmic scale Base:
Glow and Soft Edges Display units:

3-D Format Show display units label on chart

Alignment Major tick mark type: ﬂ

Minor tick mark type:

Axis labels:

Horizontal axis crosses:
) Automatic

@ Axis value: -10|

) Maximum axis value
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Now the chart will look as follows:

= | B xcellab5.xlsx - Microsoft Excel Chart Tools -;i
Home | Insert  Pagelayout Formulas Data Review View Developer Team | Design  Layout  Format [~ 0 o g 23
% [Calibri (Body) ~10 ~ A A == _— ¥ =¢ | General - EL_I I | gesertt X "'\J7
= = = Ol 5|5 . Z
Sa v e Delete H
Paste B I U- A === = $ % * to'g ’0'8 Conditional Format Cell e . . Sort & Find &
¥ - 2-4AEEE= " 7 | Formatting - as Table - Styles @Format @ Filter - Select -
Clipboard ™= Font 5 Alignment Number Styles Cells Editing
Chart 2 - A v
A B c | o | E | °F G HoO| 1 0k L
Month |Average temperature (°C)

Jan -7
-6
-1

45 Average temperature (°C)

9.5

P

e

Average temperature

Q)

e

/

Jan Feb Mar Apr May Jun  Jul

M « » M dropdown | dynChartsl / dynChartsEx #3

Ready Calculate

Exercise 4

Sheet dynChartsEx shows a table that shows where money is being spent. Create a pie chart which
shows how the money is spent. The chart should be updated automatically whenever a new expense is
added.
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Lab 6: Interactive Content

Using combo boxes to create dynamic charts

Using combo boxes, we can allow users to select which data they would like to see on a chart. First, let
us see how we can make a combo box. The difference between the combo box we use in this lab and
the one we have seen in the last lab is that this combo box is not used to enter data into cells. It is used
to let the user interact with the worksheet as a form.

Open excellab6.xslx and navigate to the comboBox sheet. Under the Developer tab, in the Controls
group, press the Insert button, and then select Combo Box from the menu.

S | Ho-c-= W cellabb.xdsx - Microsoft Excel @&Ig
Home Insert Pagelayout Formulas Data  Review View Developer | Team [~ a = P 22
[EH Record Macro = |7§\' 5.7 [FfProperties [Ej &5 Map Properties [BImport ﬂ‘
= EUSE Relative References | =i = l:ijiew Code {Pi'g Expansion Packs t"al Export e
Visual Macros Add-Ins COM Insert DGS gn Source « *'>R f Data Document
Basic £\ Macro Security Add-Ins = Mode T Run Dialog siresn e Panel
Code Add-Ins XML Modify
A6 - 3 v
A B Cc D H | J "N
1 laffar Dina Samantha lJe
] m[BVE -
2 Quizl 100 78 90 ﬂléagj‘ij%
® D
3 |Quiz2 95 90 100 F LS E I
4 Quiz3 72 85 89 32 |
5 Quizd 93 87 97 45
6 ']
7
8 -
i 4 » )| comboBox /1 4] w Al
Ready Calculate | E | ‘ £ 100% @—U—GD 2
(. . - -

Next, drag the cursor and draw the combo box onto your sheet.

= | a9 xcellabB.xst Microsoft Exce-
i T

File Home Insert Page Layout  Formulas Data  Review  View Developer Team Format &a g = e &3

Drawing T...

' .ﬁ Recora Macro @ @ 3+ mpeme I_j !‘ Map Pro 'es mlmpon )
@ .I‘.
‘ EUSE Relative References ijView Code & Expansion Packs <j'a| Export o
Visual Macros Add-Ins COM Insert DeS gn Source « #> Document
f A\ Macro Securi # Run Dialo Refresh Data
Basic 4 ty Add-Ins *  Mode g Panel

Code Add-Ins Controls XML Maodify
Drop Down 5 v ( f-|
A B C D E F G H | J

Jaffar Dina Samantha Jerome

100 90
95 100
72 89
93 97

w
—]
'S

M 4 » ¥ comboBox ] 4] u |
=@ E wos (50— &)

—

+)
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To populate the combo box with data, right-click on the combo box and select Format Control from the
menu.

In the control tab, place the cursor in the Input Range field, then select the A2 to A5 from the sheet (or
just enter the cell references yourself). The data in these cells will populate the combo box.

The cell link is the cell in which the result of the the combo box selection will be displayed. Select any
empty cell in the sheet . We are going to select cell I3 as the cell link. When you are done, press the OK
button.

Format Object E

‘ Size | Protection | Properties | Alt Text | Control |

Input range: |$A$23$A$5 5
Cell link: $153 e

Drop down lines:

13D shading

box.

excellabﬁ.xlstMicrosoﬂ Excel

o "
Home Insert PageLayout Formulas  Data  Review View @ Developer | Team & g o e 23

" P | Reca - Macm @ @ #* . ﬂpertle I_Ej ",‘a'J Properties mlmpon
. EUSE Relative References ’ o @VIEW Code {'ig Expansion Packs Z‘J Export i
Visual Macros Add-Ins COM Insert DeS gn Source <¢.> Document
Basic £ Macro Security Add-Ins < Mode T Run Dialog REIENEEE Panel
Code Add-Ins Controls XML Modify
& C
B [ D E F G H | J
laffar Dina Samantha Jerome
100 78 20 50
95 90 100 65 Quzz [v] 2
72 85 89 32
93 87 97 45

comboBox £
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Exercise 1
Using names and OFFSET, modify the combo box so that the list of quizzes gets updated whenever a
new one is added. Use the name Quizes for your formula.

Exercise 2
Create another named variable called SelectedQuiz, which points to the quiz name currently selected in
the combo box (hint: use the combo box cell link and OFFSET).

Exercise 3

Create a named variable called Students that points to the names of the students in the table. The list
should be updated when a new student is added (hint: just like counting cells in a column is done
through COUNTA(SB:$B), counting cells in a row can be achieved by the formula COUNTA(S1:51)).

Exercise 4
Create a named variable called SelectedGrades. This should refer to the array of grades of the selected
quiz selected in the combo box.

After you are done with the above exercises, it becomes easy to create the chart. Without any range of
cells being selected, create an empty 2D column chart. Right-click the chart and select Select Data from
the menu.

Click on the Add button under the Legend Entries heading.

A good idea for the series name would be the name of the current quiz selected. The series values
should be the selected grades. Do not forget to enter the name of the sheet first, as shown below. Click
OK when you are done.

Series name:
=comboBox!SelectedQuiz % = Quizi

| Series values:
=comboBox!SelectedGrades| %| =100, 78, 90, 5...

| [ oo

Obviously, the horizontal axis should contain the names of the students. Click the Edit button under the
Horizontal (Category) Axis Labels and mention the “Axis label range” as shown below.

Axis label range:

=comboBoxIStudents| %z = Jlaffar, Dina, ...

Cancel l
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Press the OK button on both dialog boxes when you are done. Now, try changing the selected quiz in the
combo box and see how your chart changes.

Hda- o] excellabb.xlsx = Microsoft

File Home | Insert Pagelayout Formulas Data Review View Developer Team a@o R

SiWrap Text General - «’é «% g E— E?\ E_'u é:‘:(?sum' %—’ [ﬁ

3F SF | GMegeCenterr| § - % 3 | 4§ %3 Conditonal Format Cell | Insert Delete Format 5 Sort& Find&
Formatting * as Table ~ Styles ~ - - Filter ~ Select -

e
& cut Calibri S AT A

pae 2PV BIU- i~ &-A-

~ ¥ Format Painter —
Clipboard : Font : Alignment . Number “ Styles Cells Editing
46 - £
A B C D
1 laffar Dina Samantha Jerome
2 Quizl 100 78 90 50

3 Quiz2 95 90 100 65 Quizd i 4

4 Quiz3 72 85 89 32
5 Quizd 93 87 97 45

v [

m
-
(9]
=

| ] K L M N o P Q R S

9 Quizd

120

16 ® Quizd

Jaffar Dina Samantha Jerome

4 4 » ¥ comboBox J <] " [
Ready | B3 | =B 100% (=) 'y O

Using check boxes to create dynamic charts

Check boxes are a better choice than a combo or list box when we need to select more than one option
for our chart. In the Developer tab, under the Controls group, press the Insert button, and select Check
Box. It is much more difficult to make a new check box dynamically when you add a new item.

= | d9-c excellab6.xlsx - Microsoft Excel Chart Tools élﬂlg

Home | Insert | Page Layout | Formulas | Data | Review | View | Developer| Team ||Design Layout Furmat| &y a = ef 23

' C E = I’;a; ! w @Prupenies E ;ra p Properties jiw’.]c-l‘t B
% E @ 250 o @View Code :;j Expansion Packs t—j Export (L

Visual Macros Add-Ins COM Insert | Design . Source (g3 Refresh Data Document
Basic A Add-Ins = Mode ﬂ Run Dialog : o Panel
Code Add-Ins Form ols XML Modify
Chart 2 - - EE®
A B clda - F G - |

Activex { Check Box (Form Control)

laff; Di
affar ma_.ljpjlmj

Quizl 100 = S E s0
Quiz2 s ESAULE & iz [7] s
Quiz3 72 85 89 32
Quizd 93 87 97 45

W 0 ~N O U R WP

w [V

4 » M comboBo)(/%] |D1| i | )D
Ready | (5 | |[EEE w000

b A —————— — = =
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Draw the check box into your sheet. Change the text to Quiz 1. If you need to do this later, right-click the
check box and select Edit Text from the menu.

Repeat this three more times, changing the quiz number each time.

excellab6 .xlsx - Microsoft Excel
Home Insert Page layout Formulas Data  Review View | Developer | Team [~ 9 = eo 23
= IE_TT‘:‘} @ Y " % properties -"‘aJP"C“?S PU"t
- i | @ e =" o )—- @View Code = %Expansiun Packs <'j'JE’<:](-I‘l G I
Visual Macros Add-Ins COM Insert Design Source g, o L Document
Basic & Add-Ins < Mode E Run Dialog JEctesh Dotz Panel
Code Add-Ins Controls XML Modify
E24 - | v
A B c D E F G H I Nz
1 laffar Dina Samantha Jerome
2 Quizl 100 78 90 50
3 Quiz2 95 %0 100 65 Quiza [+ ] 4
4 Quiz3 72 85 89 32 3
5 Quizd 93 87 g7 45 1
6
7
8
9
10 O Quix 1
11 0O Quiz2
12 O Quiz3
13 O Quiz4
14 -
M 4 » M| comboBox 4.1 4] [ | b
Ready = 0 100% @—U—® ot

Right-click the 1* check box and select Format Control. Just like we did with the combo box control, we
need to set the cell link for each check box. This cell will display TRUE or FALSE values, depending on
whether the box is checked or not.

Format Control

Colors and Lines | Size | Protection | Properties | Alt Text | Control L

Value

@ Unchecked

) Checked
) Mixed

[] 3-D shading
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Create cell links for all the other check boxes. Try checking and unchecking the boxes and notice how the
cell links change.

excellabb.xlsx - Microsoft Excel

" 2
Home Insert Page Layout Formulas Data  Review View | Developer | Team & 9 = eo 23

| ey @View Code {Q‘E Expansion Packs <j-|! Export I
Visual Macros Add-Ins COM Insert Design Source g, o L Document
Basic & Add-Ins < Mode E Run Dialog JEctesh Dotz Panel
Code Add-Ins Controls XML Modify
Bl4 - | v
A B c D E F G H I Nz
1 laffar Dina Samantha Jerome
2 Quizl 100 78 90 50
3 Quiz2 95 %0 100 65 Quiza [+ ] 4
4 Quiz3 72 85 89 32 L
5 Quizd 93 87 g7 45 1
6
7
8
9
10 TRUE Quix 1
11 FALSE DO Quiz2
12 TRUE Quiz 3
13 FALSE [ Quiz4
14 [ -
M < » M| comboBox 4J 4] [ | b
Ready = 0 100% @—U—® ot

At this point, we need to create a named variable for each of the check boxes. Click on the Define Name
button in the Defined Names group under the Formulas tab.

The first formula we are going to enter is for whether or not we need Excel to plot Quiz 1 values.
Obviously, since this requires TRUE/FALSE decision making, we need to use If statements. The if
statement shown below checks the cell link for the 1** check box, if it is true, it returns the quiz grades
for quiz 1, otherwise it returns a 0.

Name: ‘ PlotValuesQuizl
Scope: ‘ Workbook EI

Comment:

Refers to: ‘ =IF(comboBox1$A$10,comboBox!$B$2:$E$2,0)| 5.

OK I l Cancel l
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Exercise 5
Create named variables for the rest of the check boxes.

We also need to create named variables for the series titles. The if statement returns blank if the box is
unchecked.

Name: PlotQuiz1Title

Scope: Workbook

Comment:

Refers to: | =IF(comboBoxI$A$10,comboBoxI$A$2,™)

oK ] l Cancel

Exercise 6
Create named variables for the rest of the series titles.

Insert a blank 2D line chart into your sheet. Just for the time being, make sure all your check boxes are
checked; Excel will return error messages otherwise. Right-click on the chart area and click on Select
Data. Press the Add button under the Legend Entries header. The series name here is the Quiz 1 title
variable. The values are the Quiz 1 values. Remember that both will return blanks or zeroes if the Quiz 1

box is unchecked.

Edit Series &lg

Series name:
=comboBox!PlotQuiz1Title = Quizt

Series values:
=comboBox!PlotValuesQuiz1| =100, 78, 90, 5...

[ OK ] [ Cancel

Exercise 7
Add 3 more legend entries to the rest of the check boxes. Remember to click the Add (not Edit) button.
When you are done, set the Students as the Horizontal Axis Labels.

Following is what your chart should look like:
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I Home | Insert Pagelayout Formulas Data  Review View Developer Team &y e = @ 23
F's Calibri 11 - == % ;3 General - IEConditiunal Formatting ~ ;*ﬂlnsert - > ? £
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Quiz1
Quiz 2
Quiz 3
Quiz4

A\
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Samantha Jerome

4 4 » | comboBox 1 4] [ | »

Ready | E | |IE| 0 100% @—H :

Try unchecking some of the boxes to see how the chart changes.

What's next?

This is only the beginning when it comes to dynamic charts. You can use different controls, such as scroll
bars, list boxes or even a combination of many controls. You will need to go beyond what we covered in
this lab to master Excel. This lab was only meant to provide you with a starting point.

There are times when it may be more useful to use Data Validation lists rather than the combo boxes we
used in this lab. In this case, you can always look up the index of the selected list item using the MATCH
function.

Take a look at the chart on this website:

http://spreadsheetpage.com/index.php/tip/interactive chart with no macros/

Remember there are many different ways to create cool and useful charts in Excel. You are only limited
by how much you are willing to learn and how much effort you are willing to put in.
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