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Learning intentions

We will be learning more about creating line graphs and scatterplots in
Excel, specifically,

 how to make standard changes to line graphs and scatterplots
* how to plot a line graph without date value variables
* how to add data labels

* how to amend data points
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E Background i

Creating graphs is a useful tool when
looking for patterns as part of the
analysis steps.

We have looked at design choices and
how to create basic graphs in Excel.

Now we are going to look at ways to iy
amend line graphs and scatterplots. . pi

Data cleansing Data manipulation IS Extracting insights
patterns
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Temperature Anomaly (C)

Show me...

Below are examples of line graphs and scatterplots used by NASA and data-to-viz.com
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https://climate.nasa.gov/vital-signs/global-temperature/

Ground living area partially explains sale price of apartments
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https://climate.nasa.gov/vital-signs/global-temperature/
https://www.data-to-viz.com/graph/scatter.html
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. Creating a line graph in Excel

In this lesson we are going to use a dataset
that shows the number of weddings in
Scotland by year since 1900.

We will start with the default graph and
amend it.

The instructions in this lesson are for
Microsoft Excel on a Windows based machine.
If you are using something different (e.g. Mac)
the position of menus/options might be
different.
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- Before vs. after line charts

Below are graphs created using the wedding dataset. The first is the default graph created, and the other
is after it has been amended. We will now work through how to create the second graph in Excel.
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https://www.nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/vital-events/marriages-and-civil-partnerships/marriages-and-civil-partnership-time-series-data

We will start with the Excel default graph and go
through the steps to make the following changes,
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Amending the default graph

. Fixing common line graph “bug”
. Change the display format of the numbers

Removing the legend

Amend the gridlines

Changing the major tick marks
Adding data labels

Change the line
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Common “bug” when creating line graphs

Line graphs generally are used to when
you have a date or time variable on the
X-axis.

If you have a dataset where the variable
isn’t a full date/time value

(e.g. it’s only the month or year part)
Microsoft Excel doesn’t plot the data as
you expect.

One way of fixing this issue is to convert
the variable to a date format.
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_ . _ SUM v i X Jx =DATE(A5,12,31)

The value in the Year variable is A . ) S
seen by Excel as an integer. Line 4 Year  YearAmended Marriages
graphs need a date value to work > | 1900 [=DATE(AS.12,31) 32444
6 1901 31/12/1901 31387
correctly. 7 | 1902 31/12/1902 31913
8 1903 31/12/1903 32351
. . . 9 1904 31/12/1904 32271
By using the DATE function in 10 1905 31/12/1905 31270
Excel you can create an new date 11 1906 31/12/1906 33142
. bI 12 1907 31/12/1907 33298
variaple. 13 1908 31/12/1908 31606
14 1909 31/12/1909 30108

=DATE(year,month,day)
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Plot the line graph using new variable

By plotting the graph using the new variable (YearAmended), the x-axis looks how you would expect.
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Changing the display format

h————————————————————————————————————————————

A B C D E F G H J K
. 4 Year YearAmended Marriar—
To change the format of new variable 5 [ 1900 1900 33 Format Cells ?oX
M M e 1901 =l = Mumber Alignment Font Border Fi Protection
(YearAmended) so it appears as just a 7| 1902 1902 g Mo A i :
8 1903 1903 37 Category:
year, you need to 9| 1004 1904 37 [Geers sample
10 1905 1005 | CL:J::enec; YearAmended
11 1906 1906 33 Accounting
. . 12| 1907 1907 35 | |Date
1. Select the variable in the dataset 13| 1008 1908 31 bercentage
. 14 1909 1909 3( |Fraction
2. Open up Format Cells window S 1010 1910 30 gt e
16 1911 1911 31 Special e 1 e i 11
(Crtl+1). 7| e | e ﬁ_ ’ S e e
I- k h { ) 18 1913 1913 33 :—*#}#n.uc}_-_;-; #,#::r&.uu_-;:-:"-"??_-;_-_@__- )
3. Click on the ‘Custom’ category. o] 1014 i1t 35 o

R RO # HE0_ T @

" ” 20 1915 1915 3¢ —en- ;
4. Type "yyyy” into the Type space. a| 100 | tote . S ailogss e .y
22 1917 1917 3C
23| 1918 1918 34 Delete
24 1919 1919 44 Type the number format code, using one of the existing codes as a starting point.
25 1920 1920 4€
26 1921 1921 39
27 1922 1922 34
28 1923 1923 35
29| 1924 1924 32 cancel
AAnweinen Crmdlae ] | EH x =

For more information on creating custom display formats, please see
https://support.microsoft.com/en-us/office/create-and-apply-a-custom-number-format



https://support.microsoft.com/en-us/office/create-and-apply-a-custom-number-format-6c308025-35da-4047-9481-c146a12063df

Format Axis MRS
Axis Options ~  Text Options
As well as changing the display format IO N
of the data in the dataset, you can A
also just change the display format of | e
the numbers in the graph in the Label Position Next to Axis_~

Format Axis pane.
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Format numbers in thousands

o . Format Axis voX
To change the data so it is shown in thousands you Aods Options | Text Options

need add a ‘Custom’ Type. SO =
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To create a custom thousands data format,

1.

Select Custom from the Category drop down option
Type #,##0, into the Format Code box and then press “Add”

Select the format you have just created (#,##0,) from the
Type drop down option

Format Axis

Axis Options ~  Text Options

™y -
ol
¥ nann 3 val

Display units

Show display units label on chart

Logarithmic scale Base 10

Values in reverse order

I Tick Marks
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Label Position
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Next to Axis




To remove a legend from
your graph that you do not
need.

1. Click on the + button at
the right hand side of
the graph

2. Untick the box next to
Legend option
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| Reminder
| C h t h ' t " k k Tick marks should be spaced so they
. ange the major tick marks et
make it easier for the reader
I \ J
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You can change how the tick marks are displayed . - T 5 y
. . . Format Axis v X
on the x-axis by opening the Format Axis pane. |
> Axis Options ~  Text Options
_ _ . _ Delete $H O =
In this case the major tick marks are going to {E] Reset o Match Syle
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E[I] Change Chart Type.. ®) Automatically select based on data
Eﬁ Select Data.. Text axis
10000 T m Date axis
Bounds

0 Add Major Gridlines
© o Minimum 02/01/1900 Auto

F R 35 8 8 8 3 &8 8 8FE&BE KK S 8 58 8 Add Minor Gridlines
T B B B B B R B I B T I I A = B B = B o Maximum 01/01/2020 Auto
cf/ Format Axis... -
70 1880 1990 2000 2010 202 Units
& L?, Major 10 Years
- - -
— Horizontal (Cal ~ f 1 Y,
Rl Outline By ear
| Base Years
10000
0 ® Between dates
1500 1510 1920 1530 1540 1950 1560 1970 1980 1550 2000 2010 2020 At date
v _ v
At mavimum date




C T

Reminder

[
: Ad d d ata |a be ‘ S Data labels should highlight key
[

1

information for the reader
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If you want to add data labels to
specific points on your line graph o o o
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- Amend the data labels

1

When the data label is added to -
the graph, the default is to show o - 2 s Vamag ~ j
the y-axis value ( e.g. number of . N

, Na Y
marriages). . w\/j Delete series
] Reset to Match Sty
20000 ] Reset to Match Style (o)

O
O
O

On this graph we want to label the dll Change Series Chart Type..
year instead. o B select Data.
10000 -;-“
Right click on the data point and J Add Trendiine..
1900 1510 19 B0 1950 2000 2010 2020
select ‘Format Data Label’. o Format Data Label.. o

g? Format Data Point...
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E Amend data labels

The label options allows you to change what you want to be

F t Data Label ~ X
shown on the graph. ormat Data Labe

Label Options ~~  Text Options

SO =l

We want to show the year (from the x-axis) which Excel calls the

( ’ .
Category Name'. “ Label Options -
O O o) Label Contains
Marriages Series Name
60000 1940 +| Category Name
* e ® | Value
oo | D203 !
Show Leader Lines
40000
030000 0 Separator . i
Reset Label Text
20000
Label Position
10000
Center
0
1500 1910 1920 1930 1940 1950 1960 1570 1980 19950 2000 2010 2020
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I ) Reminder h [

: C h an ge th e | iNne Sty‘ e EﬁSign with acc-essibility (e.g. colour- |1

indness) in mind I
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Format Data Series ~ X

. Series Options
O O O
To change the-llne style or Variinges N O W
colour, right click on the line 50000
~/ Line & Marker &
and choose ‘Format Data

4 Line
Series’. No line
Q ® Solid line

Gradient line

This will open up the Format Automatic
Data Series pane where you Color

H H 0 Transparency |
ed|t the Style Of the ||ne. S 1900 1910 1920 1930 1940 195001960 1570 1980 1990 2000 2010 20200 T

Compound type
Dash type

Cap type

loin type

Begin Arrow type
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. Change the axis and chart titles

Number of marriages in Scotland have been

trending down since 1970s.
NOW you have amended the elements Of FiguresforZOZOgimpacted by COVID-19 restrictions.

the graph you can change/add axis and 0
chart titles in the same way as you did in
previous graphs.
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Next steps

Complete questions 1 to 10
in section 1 of the
‘Practise creating graphs
in Excel (part 1)’ workbook.

Then complete questions 1 and 2 in section 2.
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. Creating a scatterplot in Excel

Now, we are going to use a dataset that
has the Happiness index and Life
Expectancy of cities to create a
scatterplot.

Again we will start with the default Excel
graph and then amend it.
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Below are graphs created using the happiness vs. life expectancy dataset. The first is the default graph
created, and the other is after it has been amended.

Happiness levels(Country) Cities where people have higher Life Expectancy

also have higher Happiness Levels
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Source: https://www.lenstore.co.uk/research/healthy-lifestyle-report/



https://www.lenstore.co.uk/research/healthy-lifestyle-report/

We will start with the Excel default graph and go
through these steps to amend the graph, Happiness levels(Country)

. Add axis title ¥y
. Amend the gridlines s
Change the axis range K

Format data points
Add a trendline °
Change the chart title

DU AW R



Reminder

Ad d | n g aX|S t|t | es Axis titles avoid confusion around

what is being shown

To add axis or chart titles to a graph, click on the graph then press + button on the right hand side and
select chart elements you need.

? o
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. Amend the gridlines

. N
Reminder
Gridlines should not distract from
your data
\_ )

To amend the gridlines, right
click on the gridlines and then
select Format Gridlines.

For this graph, the gridlines
have been removed by
selecting the No line option.

K L M N 0 P Q R S a _ o
Format Major Gridli... ~
Q O o T
Happiness levels(Country) Major Gridline Options
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gs . :
O £ Delete d ]
3 D
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fil Reset to Match Style _ Graagient line
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1 |:|]] Change Chart Type...
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0 1 E::E Select Data... 50 &0 70 20 90
y (years) Transparency ——
<& Format Gridlines.. orspt |
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Format Axis...
Dash type RE
Cap type
Begin Arrow type =
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In the Format Axis pane, click on the Axis Options. You can then change the
minimum and maximum range of the axis in the Bounds section and the s Options | 7ot Options
major and minor units. > O &l

Format Axis v X

i 4 Axis Options
Happiness levels(Country)

rF
Bounds
Minimum 40.0 Reset
.* Maximum 80.0 Auto
& ? o Units

° Happiness levels(Country) Major 5.0 Reset
Minor 1.0 Auto

()

[ ] VETLILAl aXl> LTS0S

‘ 0. o0 i
o® ‘ & Automatic

Axis Title
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o
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Life expectancy (years) ® Axis value

[ ]
Maximum axis value

Display units MNone v
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Show display units label on chart
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You can change the following
about the marker,

* Shape

* Colour tofill

e Colour around the border of
the shape

To format the data points click on
any of the points then right click

Reminder
Design with accessibility (e.g. colour-
blindness) in mind

.
N @) P Q R 5 T Uu & .
o o o Format Data Point ~ X%
Happiness levels(Country) Series Options
9
Yy
8 M. [2. . & — lll
7 _. _. Series "Happin v ﬁ
. Fill  Outline .5. ~/ Line A Marker
@ - -
2z ®
= ¥ o 4 Line
Q 2. Delete Series o
= . ® No line
&
X ] Reset to Match Style Solid line
1 [[I] Change Series Chart Type... Gradient line
0 Automatic
s0 a5 so s D SelectData.. 85 90
Y —0
o Add Data Label >

and select ‘Format Data Point..




You will now have the Format Data Point pane open.

To amend the marker,

1. Click on the Paint Pot symbol
2. Click on Marker
3. Click on Marker Options

You can now change style and colour of the markers.

~/ Line & Marker
4 Marker Options

Automatic
None

®) Built-in

Type A

Size 5

No fill
®) Solid fill
Gradient fill
Picture or texture fill
Pattern fill

Automatic

>
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To add a trend line to a scatterplot you can click on the Trendline box in the Chart Elements. The colour and
width of the line can be amended in the same way as the line on a line graph.
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| Reminder R
[ . 1a€ .

. Amend the chart title Descriptve graph ttes allow ey

I \messages to € easlly un erstoo y

Cities where people have higher Life Expectancy also have
higher Happiness Levels

(o]

As with all the Excel graphs you can amend
the chart title by clicking on the title and
typing in your new title.
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Next steps

Complete questions 1 to 8
in section 3 of the
‘Practise creating graphs
in Excel (part 2)’ workbook.

Then complete questions 1 and 2 in section 4.

Then complete the Extension.



Learning checklist

| can change the font, colour and display format of graphs in Excel
| can add/remove the gridlines and legends on graphs in Excel

| can plot line graphs without a date value variable

| can add data labels to a line graph

| can change the style and colour of data points on a scatterplot
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* Share — copy and redistribute the material in any medium or format
* Adapt — remix, transform and build upon the material
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