Data Analysis in Excel
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« Read

« Discuss

Data Analysis with Excel is a detailed lesson that gives readers a clear understanding
of the newest and most sophisticated functions offered by Microsoft Excel. It describes
in detail how to use MS-capabilities Excel to carry out various data analysis tasks. The
guide includes a good amount of screenshots that step-by-step demonstrate how to
use various features. One of the most used programs for data analysis is Microsoft
Excel. You can simply import, browse, clean, analyze, and display your data using this
all-in-one data management tool.
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Types of Data Analysis
Charts

Any set of information may be graphically represented in a chart. A chart is a graphic
representation of data that employs symbols to represent the data, such as barsin a
bar chart or lines in a line chart. Excel has several different chart types available for
you to choose from, or you can use the Excel Recommended Charts option to look at
charts specifically made for your data and choose one of those.

Step 1: Select a table. After that go to the Insert tab on the top of the ribbon then in
the charts group select any chart. Here we are going to select a 3-D column chart.
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Step 2: As you can see, the excel table has been converted to a 3-D column chart.

Chart Title
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Conditional Formatting



Patterns and trends in your data may be highlighted with the help of conditional
formatting. To use it, write rules that determine the format of cells based on their
values. In Excel for Windows, conditional formatting can be applied to a set of cells, an
Excel table, and even a PivotTable report. To execute conditional formatting, adhere to
the instructions listed below.

Step 1: Select any column from the table. Here we are going to select a Quarter
column. After that go to the home tab on the top of the ribbon and then in the styles
group select conditional formatting and then in the highlight cells rule select
Greater than an option.
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Step 2: Then a greater than dialog box appears. Here first write the quarter value
and then select the color.

Greater Than ? X

Format cells that are GREATER THAN:

6 b

with  Green Fill with Dark Green Text | «

Cancel

Step 3: As you can see in the excel table Quarter column change the color of the
values that are greater than 6.



4 A B C | b

1 |Months Sales(in billion) Quarter

2 |January 65.8 2
3 |February 75.3 4
4 |March 80.5 6
5 |April 90.2 4
6 |May 42.3 7
7 |June 53.3 8
8 |July 33.9 5
9 |August 27.5 3
10 |September 65.2 6
11 |October 73.3 8
12 \November 89.9 9
13 |\December 92 3
14|

15|

Sorting

Data analysis requires sorting the data. A list of names may be arranged alphabetically,
a list of sales numbers can be arranged from highest to lowest, or rows can be sorted
by colors or icons. Sorting data makes it easier to immediately view and comprehend
your data, organize and locate the facts you need, and ultimately help you make better
decisions. Both columns and rows can be used to sort. You'll utilize column sorts for
the majority of your sorting. By text, numbers, dates, and times, a custom list, format,
including cell color, font color, or icon set, you may sort data in one or more columns.

Step 1: Select any column from the table. Here we are going to select a Months
column. After that go to the data tab on the top of the ribbon and then in the sort and
filters group select sort.
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Step 2: Then a sort dialog box appears. Here first select the column, then select sort
on, and then Order. After that click OK.
Duer ikke alle kolonner skal sorteres sammen

Sort ? X

. +‘z\l Add Level | 1 )( Delete Level . E@ Copy Level A || v | Options... D My data has headers
Column Sort On Order

Sortby | Column A v [Cell Values v BtoZ ™~

o

Step 3: Now as you can see the months column is now arranged alphabetically.
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1 |Months Sales(in billion) Quarter

2 |April 65.8 2
3 |August 75.3 4
4 |December 80.5 6
5 |February 90.2 4
& |January 42.3 7
7 [July 53.3 8
8 |June 33.9 5
9 |March 27.5 3
10 |May 65.2 6
11 |November 73.3 8
12 |October 89.9 9
13 ;September 92 3
14 |
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Filter

You may use filtering to pull information from a given Range or table that satisfies the
specified criteria. This is a fast method of just showing the data you require. Data in a
Range, table, or PivotTable may be filtered. You may use Selected Values to filter data.
You may adjust your filtering options in the Custom AutoFilter dialogue box that
displays when you click a Filter option or the Custom Filter link that is located at the
end of the list of Filter options.

Step 1: Select any column from the table. Here we are going to select a Sales
column. After that go to the data tab on the top of the ribbon and then in the sort and
filters group select filter.
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Step 2: The values in the sales column are then shown in a drop-down box. Here we
are going to select a number of filters and then greater than.
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Step 3: Then a custom auto filler dialog box appears. Here we are going to apply
sales greater than 70 and then click OK.
Custom Autofilter ? X

Show rows where:
Sales(in billion)

is greater than v 70 | v

® and O oOr

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

Step 4: Now as you can see only the rows greater than 70 are shown.
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Method of Data Analysis

LEN quickly returns the character count in a given cell

=LEN quickly returns the character count in a given cell. The =LEN formula may be
used to calculate the number of characters needed in a cell to distinguish between two
different kinds of product Stock Keeping Units, as seen in the example above. When
trying to discern between different Unique Identifiers, which might occasionally be
lengthy and out of order, LEN is very crucial.

=LEN(Select Cell)

Step 1: If we want to see the length of cell A2, for that we need to write the function
of length.

A A B C
1 MOST POPULAR BOOKS
2 | Lord of the Rings. I=LEN{A2)| |

3 | Harry Potter and the Sorcerer's Stone
4 | And Then There Were MNone

5 | Alice's Adventures in Wonderland

6 | The Lion, the Witch, and the Wardrobe
i

8

g

Step 2: Now as you can see it shows the length of the cell A2.

11



A A _ B C
'MOST POPULAR BOOKS

Lord of the Rings. 19

Harry Potier and the Sorcerer's Stone

And Then There Were None

Alice's Adventures in Wonderland

The Lion, the Witch, and the Wardrobe

[F= TR = T T = (O R ST R R

TRIM will remove all spaces from a cell

=TRIM function will remove all spaces from a cell, with the exception of single spaces
between words. The most frequent application of this function is to get rid of trailing
spaces. When content is copied verbatim from another source or when users insert
spaces at the end of the text, this is normal.

=TRIM(Select Cell)

Step 1: If we want to remove all spaces from cell A2, for that we need to write the
function of trim.

A A B C
1 MOST POPULAR BOOKS : N
2 | Lord ofthe Rings. [=TRIM(A2)| |

3 | Harry Potter and the Sorcerer's Stone

4 | And Then There Were Naone

5 | Alice's Adventures in Wonderland

& | The Lion, the Witch, and the Wardrabe

7

5

g

Step 2: Now as you can see after using the trim function, it removes all spaces.

12



A A B C
1 MOST POPULAR BOOKS

2 | Lord of the Rings. Lord of the Rings.

s | Harry Potter and the Sorcerer's Stone | |

4 | And Then There Were None

5 | Alice's Adventures in Wonderland
&

7

8

g

| The Lion, the Witch, and the Wardrobe

10 |
1 |

UPPER

The Excel Text function “UPPER Function” will change the text to all capital letters
(UPPERCASE). As a result, the function changes all of the characters in a text string
input to upper case.

=UPPER(Text)

Text (mandatory parameter): This is the text that we wish to change to uppercase.
Text can relate to a cell or be a text string.

Step 1: If we want to convert the A2 cell to upper text, for that we need to write the
upper function.

A A B C
1 MOST POPULAR BOOKS
2 | Lord of the Rings. |=uPPER(A2)| |

3 | Harry Potter and the Sorcerer's Stone
4 | And Then There Were None

5 | Alice's Adventures in Wonderland

& | The Lion, the Witch, and the Wardrobe
7

8

9

Step 2: Now as you can see after using the upper function, the text is changed to the
upper text.

13



V| A B =
1 |MOST POPULAR BOOKS | '

2 | Lord of the Rings. LORD OF THE RINGS.

3 | Harry Potter and the Sorcerer's Stone

4 | And Then There Were None

5 | Alice's Adventures in Wonderland

6 | The Lion, the Witch, and the Wardrobe

i

)

g

PROPER

Under Excel Text functions, the PROPER Function is listed. Any subsequent letters of
text that come after a character other than a letter will also be capitalized by PROPER.

=PROPER(Text)

Text (mandatory parameter): A formula that returns text, a cell reference, or text in
quote marks must surround the text you wish to partly capitalize.

Step 1: If we want to convert the A2 cell to proper text, for that we need to write the
proper function.

A A _ B | C
1 |MOST POPULAR BOOKS

2 | Lord of the Rings. 1=PROPER{A2}| |

3 | Harry Potter and the Sorcerer's Stone

4 | And Then There Were Mone

5 | Alice's Adventures in Wonderland

& | The Lion, the Witch, and the Wardrobe

'-'r |

8 ]

9 |

Step 2: Now as you can see after using the proper function, the text is changed to the
proper form.

14



4 A _ B | C
1 MOST POPULAR BOOKS

2 | Lord of the Rings. Lord Of The Rings.

3 | Harny Potter and the Sorcerer's Stone

4 | And Then There Were None

5 | Alice's Adventures in Wonderland

& | The Lion, the Witch, and the Wardrobe

7
g
g
10

The PROPER function changes the initial letter of every word, letters that follow digits,
and other punctuation to uppercase. It could be where we least expect it. The
characters for numbers and punctuation remain unaffected.

COUNTIF

Excel has a built-in function called COUNTIF that counts the given cells. The COUNTIF
function can be used in both straightforward and sophisticated applications. The
fundamental application of counting particular numbers and words is covered in this.

=COUNTIF (range,criteria)
» Range: The size of the cell range to count.
o (Criteria: The standards by which cells are selected for counting.

Step 1: Use the COUNTIF function on the range B2:B20 to get the number of regions
we have of each type.

15



4 A , E , G , D B F , G
1 [Country Region Days

2 |Russia East 1

3 |Russia East 4

4 |Switzerland West T

5 |Switzerland West 2 East
& |Switzerland West 1 West
7 |New Zealand East 1 Morth
& |New Zealand East a1 South
8 |Canada Morth 10 Mortheast
10 |Canada Morth 3

11 [Canada Morth i

12 |Canada Morth 8

13 |UK West 1

14 |UK West 3

15 [GreenLand Morth 1

16 |Peru South 1

17 |Peru South 2

18 |Nagaland Mortheast 1

19 |Brazil South 1

20 |Kohima Northeast 1

21|

Step 2: The COUNTIF function will now be used to count the different sorts of
Regions in the range F5:F9.

A A | B | C | D [ B F G H
1 |Country Region Days

2 iRussia East 1

3 fRussia East 4

4 |switzerland West 1

5 |Switzerland West 2 |East |:COUNTIF(BZ:820,F5)|
6 %Switzerland West 1 West

7 jNew Zealand East 1 North

8 iNew Zealand East 1 South

9 jCanada North 10 Northeast
10 |Canada North 3

11 |Canada North 7

12 |Canada North 8

13 |UK West 1

14 |UK West 1

15_§GreenLand North 1

16 |Peru South 1

17 |Peru South 2

18 lNagaland Northeast 1

19 ?Brazil South 1

20 iKohima Northeast 1

21|

Step 3: Now as you can see the 4 East Region has been correctly enumerated using
the COUNTIF function.

16



A
|Country
|Russia

A

1

2

3 |Russia
4 |Switzerland
5 |Switzerland
) |Swi‘tzer|and
7 |New Zealand
& |New Zealand
8 |Canada

10 |Canada

11 |Canada

12 |Canada

13 |UK

14 [UK

15 |GreenLand
16 |Peru

17 |Peru

18 |Nagaland

18 |Brazil

20 |Kohima

21|

AVERAGEIF

'Regon .Days

East

East
West
West
West

East

East
Morth
Morth
Marth
MNorth
West
West
Morth
South
South
Mortheast
South
Maortheast

i il B - B

=
=]

e B B R e e - B R

East 4

West | |
| ]

MNorth

South

Mortheast

An Excel built-in function called AVERAGEIF determines the average of a range

depending on a true or false condition.

=AVERAGEIF (range, criteria, [average_range])
» Range: The size of the cell range to count.

o (Criteria: The standards by which cells are selected for counting.
» Average Range: The range in which the function computes the average is
known as the average range. But the average range is not required.

Step 1: Use the AVERAGEIF function on the range B2:B10 to get the average speed

of vehicles.
A

[

'tounhy
|Russia
|MNagaland
;Swrueﬂand
|UK
|GreenLand
|New Zealand
|Brazil

W 0o e (B W =

|Kohima

=

[Canada

e [ gy
M| b

17

B
‘Vehicle .Speed
Car
Bus
Truck
Car
Car
Bus
Truck
Truck
Bus

i

70
75
59
638
75
80
82
76

G H |
Type Average Speed
Car
Bus
Truck



Step 2: The AVERAGEIF function will now be used to find the average of Vehicles in
the range H4:H7.

A A B C D E F G H | J
1 |Country Vehicle Speed

2 |Russia Car 60

3 |Nagaland Bus 70

4 |Switzerland Truck 75 Type Average Speed

s |uk Car 59 Icar |=AVERAGEIF(B2:810,G5,C2:C10)|
6 |GreenLand Car 68 Bus

7 |New Zealand Bus 75 Truck

8 |Brazil Truck 80

9 |Kohima Truck 82

10 |Canada Bus 76

1

12

13

Step 3: Now as you can see the 62.333 Car average has been correctly
enumerated using the AVERAGEIF function.

A A B C D E E G H

1 ECt:lun’cr',( ‘Vehicle -Speeﬂ - . - .

2 |Russia Car 60

3 |Magaland Bus 70

4 ;Switzerland Truck 75 Type Average Speed

5 |UK Car 59 Car 62.33333333
& |GreenLand Car 63 Bus I
7 |New Zealand Bus 73 Truck

g ?Brazil Truck 80

9 |Kohima Truck 82

10 |Canada Bus 76

1 |

12 |

SUMIF

A built-in Excel function called SUMIF determines if a condition is true or false before
adding the values in a range.

=SUMIF (range, criteria, [sum_range])
o Range: The size of the cell range to count.
e (Criteria: The standards by which cells are selected for counting.
e Sum Range: The range that the function uses to calculate the total is known as
the sum range.

18



Step 1: Use the SUMIF function on the range B2:B10 to get the sum of the vehicle’s
speed.

A
Country
éRussia
;Nagaland
|Switzerland
luk
\GreenLand
;NewZeaIand
éBraziI
;KGhima
|Canada

B C

Vehicle -'épeerji
Car

Bus

Truck

Car

Car

Bus

Truck

Truck

Bus

70
75
59

73
80
82
76

F G H |
Type Sum
Car | |
L ]
Bus
Truck

Step 2: The SUMIF function will now be used to find the sum of Vehicles’ speed in

the range H4:H7.

A“ A . B | C

1 |Country Vehicle Speed

2 jRussia Car 60
3 |Nagaland Bus 70
4 ;Switzerland Truck 75
5 ux Car 59
6 |GreenLand Car 68
7 |New Zealand Bus 75
8 |Brazil Truck 80
9 |Kohima Truck 82
10 |Canada Bus 76
11 |

12]

13

G H | J
Type Sum
|car I=SUM|F(32:°10,GS,C2:C10)|
Bus
Truck

Step 3: Now as you can see the 187 Car sum has been correctly enumerated using

the SUMIF function.

4 s - | -
1 ECountr\r Vehicle Speed
2 |Russia Car

3 ?Nagaland Bus

4 |Switzerland Truck

5 UK Car

& |GreenLand Car

7 ?NewZealand Bus

8 |Brazil Truck

9 Kohima Truck

10 |Canada Bus

11

19

60
70
73
59
63
75
80
82
76

F G H |
Type Sum
Car 187
Bus | |
| |
Truck



VLOOKUP, sammenlign

VLOOKUP is a built-in Excel function that permits searching across several columns.

=VLOOKUP(lookup_value, table_array, col index_num, [range_lookup])
e Lookup_value: Choose the cell that will be used to input the search criteria.
o Table_array: The whole table range, which includes each and every cell.
e Col index_num: The information being searched for. The column’s number,
starting from the left, is the input.
e Range_lookup: FALSE if text (0), TRUE if numbers (1).

Step 1: To locate the Festival names depending on their search ID, use the
VLOOKUP function. The Festival names in this instance are determined by their
search ID.

4 A B » C D E » F .G
1 Sr. No. Country Festival

2 1 Russia Victory Day

3 2 Russia Maslenitsa Festival

4 3 Switzerland Basler Fasnacht

5 | 4 Switzerland Festichoc Search ID
6 5 Switzerland Motor Show Festival
7 6 New Zealand Homegrown

8 7 New Zealand Womad

9 | 8 Canada Winterlude

10 | 9 Canada Pride Toronto

11| 10 Canada Folklorama

12 | 11 Canada K-Days

13| 12 UK Hogmanay

14| 13 UK Burns Night

15| 14 GreenLand National Day

16 | 15 Peru Puno Week

17 | 16 Peru Santuranticuy

18 | 17 Nagaland Thuni

19 | 18 Brazil oktoberfest

20 19 Kohima Sekrenyi

21

Step 2: F5 was chosen as the lookup value. The search query is typed in this cell.
Table array, in this case, A2:C20, is designated as the table’s range. The col index
number is set to 3, which is entered. The information being searched is in the third
column from the left. Range lookup is entered as 0 (False).
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F6 v I x Je =VLOOKUP(F5,A2:C20,3,0)

A A | B | C E F G
1 |Sr. No. Country Festival

2 | 1 Russia Victory Day

S8 2 Russia Maslenitsa Festival

4 3 Switzerland Basler Fasnacht

5 4 switzerland Festichoc Search ID |
6 5 Switzerland Motor Show Festival =VLOOKUP(F5,A2:C20,3,0)
7 | 6 New Zealand Homegrown

8 | 7 New Zealand Womad

9 | 8 Canada Winterlude

10 9 Canada Pride Toronto

1 10 Canada Folklorama

12 11 Canada K-Days

13 | 12 UK Hogmanay

14 13 UK Burns Night

15] 14 Greenland National Day

16 | 15 Peru Puno Week

17 | 16 Peru Santuranticuy

18 17 Nagaland Thuni

19 18 Brazil oktoberfest

20 19 Kohima Sekrenyi

21|

22

Step 3: The #N/A value is what the function returns. This is the result of the Search

ID F5 having no value entered.
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A A 1 B ‘ C

1 [Sr. No. Country Festival

2 1 Russia Victory Day

3 2 Russia Maslenitsa Festival
4 3 Switzerland Basler Fasnacht
5 4 Switzerland Festichoc

6 5 Switzerland Motor Show

7 6 New Zealand Homegrown 1
8 | 7 New Zealand Womad

2 8 Canada Winterlude

10 | 9 Canada Pride Toronto
1 10 Canada Folklorama

12 | 11 Canada K-Days

13 12 UK Hogmanay

14 13 UK Burns Night

15 14 Greenland National Day
16 15 Peru Puno Week

17 16 Peru Santuranticuy
18 17 Nagaland Thuni

19 18 Brazil oktoberfest
20 19 Kohima Sekrenyi

21

Step 4: The Homegrown Festival, which has Search ID 6, has been located through
the VLOOKUP tool.
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4 A | B C D E F
1 {Sr. No. Country Festival

28 1 Russia Victory Day

3 2 Russia Maslenitsa Festival

4 3 Switzerland Basler Fasnacht

5 4 Switzerland Festichoc Search ID
6 5 Switzerland Motor Show Festival Homegrown
7 6 New Zealand Homegrown

8 7 New Zealand Womad

9 8 Canada Winterlude

10 | 9 Canada Pride Toronto

11 10 Canada Folklorama

12 11 Canada K-Days

13 12 UK Hogmanay

14 13 UK Burns Night

15 14 GreenlLand National Day

16 15 Peru Puno Week

17 16 Peru Santuranticuy

18 17 Nagaland Thuni

19 18 Brazil oktoberfest

20 19 Kohima Sekrenyi

21

Histogram med Data/Dataanalyse

This example teaches you how to make a histogram in Excel.
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A

1 |Number of students
5 22
3 29
4 40
5 30
6 | 48
7 24
8 21
9 19
10 24
11 22
12 | 25
13 52
14 35
15 40
16 31
17 37
18 21
19 23
an

9. Click the legend on the right side and press Delete.

10. Properly label your bins.

20
25
30
35

Histogram

Input

Input Range: SAS2:SAS19

Bin Range: $CS4:5CS8

[] Labels

Output options

(® Qutput Range: SFS3
(O New Worksheet Ply:

(O New Workbook

|:] Pareto (sorted histogram)
[C] cumulative Percentage

?

Histogram Paramet

:g;; Canc
Hely
]

11. To remove the space between the bars, right click a bar, click Format Data Series and change the Gap

Width to 0%.

12. To add borders, right click a bar, click Format Data Series, click the Fill & Line icon, click Border and select

a color.

Result:
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Bin

Frequency

0-20

21-25

26-30

31-35

[ BRI N = R

Frequency

=
[}

%y}

0-20

Histogram

21-25

26-30

31-35

36-40

40+

If you have Excel 2016 or later, simply use the Histogram chart type.

13. Select the range A1:A19.

Mumber of students

L

14. On the Insert tab, in the Charts group, click the Histogram symbol.
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Recommended h Maps PivotChart

Charts %D' |_ - -

Charts Fa

7 di-[@- M- ==
b e € o

15. Click Histogram.

Histogram

i i

Boxal
Histogram
[;I] i [ Usethis chart type to:
: [I] » Show the distribution of the data
—— grouped into bins,

IO STatETCar Cars..,
i M 17. Define the histogram bins. We'll use the same bin numbers

as before (see first picture on this page). Bin width: 5. Number of bins: 6. Overflow bin: 40. Underflow bin:
20.

Format Axis v X

Axis Options ~  Text Options
£y
CION | (|

4 Axis Options
Bins

By Category
Automatic

Bin width

Ln
(=]

o

#* Mumber of bhins

| Owerflow bin 40,0 Feset

+| Underflow bin 20.0 Reset

I Tick Marks

- Number
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Pareto Chart : viser ca 80% effekterne
kommer fra 20% arsagerne

https://www.excel-easy.com/examples/pareto-chart.html

pareto-chart.xlsx

This example teaches you how to create a Pareto chart in Excel. The Pareto principle states that, for many
events, roughly 80% of the effects come from 20% of the causes. In this example, we will see that roughly
80% of the complaints come from 20% of the complaint types.

Excel 2016 or later
To create a Pareto chart in Excel 2016 or later, execute the following steps.

1. Select the range A3:B13.

A B C

1  Restaurant Complaints
2

3 |Complaint Type Count

4 |Too noisy 27
5 |Owverpriced 789
6 |Food is tasteless 65
7 |Food not fresh 9
& |Food is too salty 15
9 |MNotclean 30
10 |Unfriendly staff 12
11 |Wait time 109
12 |Mo atmosphere 45
13 |Small portions 621]
14

2. On the Insert tab, in the Charts group, click the Histogram symbol.

b° e © [

Recommended * h Mapr PivotChart

Charts ™ [17 . N

Charts ]

3. Click Pareto.
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Histogram

ity [

Box and Whisker D?

. Pareto

i * * Use this chart type to:

R » Show the relative portion of each
factor to the total,

I, More Statistici . Show the most significant factors

in the data.
Result:
Chart Title
200 1005
BOO /
700 BO%
&00 0% i E
500
400 0%
300
200 20%
100
0 I — 0%

Note: a Pareto chart combines a column chart and a line graph.
4. Enter a chart title.

5. Click the + button on the right side of the chart and click the check box next to Data Labels.

. Chart Elements

Axes
& [] Aaxis Titles

Chart Title
Data Labels P

Gridlines

|:| Legend

Result:
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Conclusion: the orange Pareto line shows that (789 + 621) / 1722 = 80% of the complaints come from 2 out
of 10 = 20% of the complaint types (Overpriced and Small portions). In other words: the Pareto principle

788

applies.

Restaurant Complaints

100%

Old excels-versions

80%

B0%

40%

20%

0%

D3 R J< || Cumulative %
A [ B | JE D

1 Restaurant Complaints

2_

3 |Complaint Type Count |Cumulative Count [Cumulative %
4 |Overpriced 789 789 45.8
5 |Small portions 621 1410 81.9
6 |Wait time 109 1519 88.2
7 |Food is tasteless 65 1584 92.0
8 |No atmosphere 45 1629 94.6
3 |Mot clean 30 1659 96.3
10 |Too noisy 27 1686 97.9
11 |Food is too salty 1% 1701 98.8
12 |Unfriendly staff 12 1713 99.5
13 |Food not fresh 9 1722 TP 100.0
-
15

6. On the Insert tab, in the Charts group, click the Column symbol.
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Recommended Maps PivotChart

Charts %D' L' - -

Charts Fa

b7 080 0 @ [

7. Click Clustered Column.

2-D Column

1L

3-D Coh

—

Clustered Column

Use this chart type to:
= Compare values across a few

categories,

=

2-D Bar

Use it when:
;I » The order of categories is not
—1 impaortant.

3-D Bar

=
= O

-
(|

- S S/
|_|:|[|_ Mare Column Charts...

8. Right click on the orange bars (Cumulative %) and click Change Series Chart Type...
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200
800
700
&00
500
400
300
200
100

A [P
Em— E Serjes "Cumule ¢
Fill  QOutline

W W W W W
Delete
Reset to Match Style

Change Series Chart Type... %

&
df
!ﬁ Select Data...
m]

Add Data Labels k
Add Trendline...
rEE' Format Data Series...

The Change Chart Type dialog box appears.

B Count

B Cumulative %

9. For the Cumulative % series, choose Line with Markers as the chart type.

10. Plot the Cumulative % series on the secondary axis.

11. Click OK.
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Change Chart Type ? et
Recommended Charts  All Charts
1
z;’ Recent i |_|
1
C] Templates ! /
i AL
|_|]]1 Column
% Line Custom Combination
(@ Pie 500
800
E Bar —
WA Area 2
22 XV (Scatter) -
H (Scatter .
@ Map 300 mCaunt
L Stock 00 o Cumu ket ive %
100
ﬁ Surface 0 | I II II II -l -I _I _I _I
B i 2 & & L A . =
@ Radar é__:f' :L__n" ‘.;J::? .'k':'\ﬁj \__F?. a@_‘i‘F q‘,'.:‘v X 4:-‘5 i@ K\&.
& P E
BE Treemap o & & & &
Sunburst
@ Choose the chart type and axis for your data series:
|_|:|:|:l Histegram Series Mame Chart Type Secondary Axis
M waterfall Bl Count Clustered Column w ]
% Funnel
Iﬂ E— I cumulative % Line with Markers e
um D .....

Note: Excel 2010 does not offer combo chart as one of the built-in chart types. If you're using Excel 2010,
instead of executing steps 8-10, simply select Line with Markers and click OK. Next, right click on the
orange/red line and click Format Data Series. Select Secondary Axis and click Close.

12. Right click the percentages on the chart, click Format Axis and set the Maximum to 100.
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Format Axis MR

Axis Options ~  Text Options
O O o=l

4 Axis Options
Bounds

Minirmiurm Auto
Maximum 100.0 Recet

Units
Major 10.0 Auto
Minar Auta
Result:
00 100.0
BOO S0.0
700 80.0
o000 700
&0.0
500
50.0
400
40.0 mm Count
300 300
200 i === Cumulative %
20.0
100 I 10.0
& {'cxd:% & F & & tﬁ‘:" :}”“’b &
X £ e ‘pﬁq T {;p{\ o e
of & T & S v S‘E;- xi‘g'(\ &
& & &«

Conclusion: the Pareto chart shows that 80% of the complaints come from 20% of the complaint types
(Overpriced and Small portions). In other words: the Pareto principle applies.

17/17 Completed! Learn much more about charts >
Go to Next Chapter: Pivot Tables
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Gantt Chart :project-delopgaver over
tidsperiode

gantt-chart

Excel does not offer Gantt as a chart type, but it's easy to create a Gantt chart by customizing the stacked
bar chart type. Below you can find our Gantt chart data.

A B C D

Build a House

1

2

3 Start Date Duration
4 |Foundation 1-Jun 10
5 |Walls 12-Jun 7
6 |Roof 20-Jun 10
7 |Windows, Doors 1-Jul 5
& |Plumbing 7-Jul 3
9 |Electric 7-Jul 3
10 |Painting 11-Jul 2
11 |Flooring 13-Jul 2
12

To create a Gantt chart, execute the following steps.
1. Select the range A3:C11.
2. On the Insert tab, in the Charts group, click the Column symbol.
p ERE-& @
B - e dfl

Recommended i] Maps PivotChart

Charts ‘u‘_l)' L' - -

Charts Fa

3. Click Stacked Bar.
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2-D Column

Ll (28 (A

3-D Column

dn ‘a8 83 44

2-D Bar

== T |

—1 | L\@ [

30 Bar Stacked Bar
Use this chart type to:
= Compare parts of a whole across
categories.

|.Iﬂ More Columr -Shl:uwhl:uwp_artsnfawhl:ule
| change over time

Use it when:
= The category text is long.

Result:

Chart Title

Flooring
Painting

Electric
Plumbing
Windows, Doors
Roof

Walls

Foundation
1-May 11-May 21-May 31-May 10-Jun  20-Jum  30-Jun  10-Jul  20-Jul

M Start Date M Duration

4. Enter a title by clicking on Chart Title. For example, Build a House.
5. Click the legend at the bottom and press Delete.

6. The tasks (Foundation, Walls, etc.) are in reverse order. Right click the tasks on the chart, click Format Axis
and check 'Categories in reverse order"'.
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Format Axis v X
Axis Options ™  Text Options

H O = ol

4 Axis Options
Axis Type

@ Automatically select based on
 data

[ Date axis
Harizantal axis crosses
® Automatic

-~ At category

" number

[ At maximurm category
Axis position

| On tick marks
(® Between tick marks

%{_:ategﬂriﬁ in reverse order

Result:

Build a House

5-May 15-May 25-May 4-Jun  1d4-Jun  24-Jum  4-Jul  14-Jul 24-Jul

Foundation I

Walls

Roof

Windows, Doors
Plumbing
Electric

Painting

Flooring

7. Right click the blue bars, click Format Data Series, Fill & Line icon, Fill, No fill.
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Format Data Series ~ %

Series Options ¥
CIRORN |

4 Fill

Ma fill

Solid fill

Gradient fill

Picture or texture fill
Pattern fill

Automatic

Inwert if negative

8. Dates and times are stored as numbers in Excel and count the number of days since January 0, 1900. 1-
jun-2017 (start) is the same as 42887. 15-jul-2017 (end) is the same as 42931. Right click the dates on the
chart, click Format Axis and fix the minimum bound to 42887, maximum bound to 42931 and Major unit to
7.

Format Axis X
Axis Options ¥  Text Options

GO |

4 Axis Options
Bounds
Minimum 42887.0 Reset
Maximum 42931.0 Reset
Units
Major 7.0 Reset
Minaor 1.4 Auto

Result: a Gantt chart in Excel.
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Build a House

1-Jun B-lun 15-lun 22-lun 29-Jun &-lul 13-Jul

Foundation [NNNEGEGEGEEE
Walls I
Roof [ ]
Windows, Doors I
Plumbing [ ]
Electric [ |
Painting [ |

Fhooring B

Note that the plumbing and electrical work can be executed simultaneously.

16/17 Completed! Learn much more about charts >
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chetanpahwa
chetanpahwa

Vote for difficulty

*** Solver: lgser et lineaert optimerings-
problem

https://www.excel-easy.com/data-analysis/solver.html

Load the Solver Add-in | Formulate the Model | Trial and Error | Solve the Model

Excel includes a tool called solver that uses techniques from the operations research to find
optimal solutions for all kind of decision problems.

I 2D giver betingelserne linjer, som sammen med akserne x=0, y=0 afgreenser omradet: lgsningen
findes pa greenserne eller inde i omradet.

I nD giver betingelserne flader, som sammen med akse-planer x=0, y=0,.. afgreenser omradet:

lgsningen findes pa graenserne eller inde i omraddet.

Load the Solver Add-in

To load the solver add-in, execute the following steps.
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1. On the File tab, click Options.

2. Under Add-ins, select Solver Add-in and click on the Go button.

Excel Options 7 x
General o— . . . .
IE_‘%} View and manage Microsoft Office Add-ins.
Formulas
Data Add-ins
Proofing Mame = | Location | Type f[=]
Cave Active Application Add-ins
Mo Active Application Add-ins
Language
Inactive Application Add-ins
Fase of Access Analysis ToolPak C\.32XLL  Excel Add-in
Advanced Analysis ToolPak - VBA ChenXLAM Excel Add-in
Date (XML) ChGGFLDLL Action
Customize Ribbon Euro Currency Tools Chan KLAM  Bxccel Add-in
Quick Access Toolbar Inguire Chanirm.dll COM Add-in
Microsoft Actions Pane 3 AML Expansion Pack L
Add-ins Microsoft Power Map for Excel Ch.LLLDLL COM Add-in
Microsoft Power Pivot for Excel Cho.dindll COM Add-in
Trust Center Microsoft Power View for Excel  Ci\..ent.dll  COM Add-in
Solver Add-in Excel Add-in
Add-in: Solver Add-in
Publisher:
Compatibility: Mo compatibility information available
Location: C\Program Files\Microsoft Office\root\ Office18\Librany,
SOLVERNSOLVER.XLAM
Description:  Tool for optimization and equation solving
Manage: | Excel Add-ins "| Go...

[ ok ]| cancel

3. Check Solver Add-in and click OK.
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Add-ins ? >

Add-ins available:

DAnaIysisToolF‘ak oK
] Analysis ToolPak - VBA
[ | Euro Currency Tools cancel
vl
Browse...
Automation...
Solver Add-in

Tool for optimization and equation solving

4. You can find the Solver on the Data tab, in the Analyze group.

C r = = 2, Solver
7 | 65 48 68 - >
@;? ﬂ [ [ =
What-If Forecast Group Ungroup Subtotal :
Analysis =  Sheet v v
Forecast Cutline T Analyze

Formulate the Model

The model we are going to solve looks as follows in Excel.
A B c , D , E | F| G | H|

Cycle Trader

Order Size | 0 0 0 |

1
2 |

3 | Bicycles Mopeds Child Seats

s Uit

5 | Resources Resources
6 | Used Available
7| Capital 300 1200 120 0 S 53000

g Storage 0.5 1 0.5 0 z 101

g |

10

11 Bicycles Mopeds Child Seats Total Profit
12 |

13

1. To formulate this linear programming model, answer the following three questions.
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What are the decisions to be made? For this problem, we need Excel to find out how much to

order of each product (bicycles, mopeds and child seats).

What are the constraints on these decisions? The constrains here are that the amount of capital
and storage used by the products cannot exceed the limited amount of capital and storage

(resources) available. For example, each bicycle uses 300 units of capital and 0.5 unit of storage.

What is the overall measure of performance for these decisions? The overall measure of

performance is the total profit of the three products, so the objective is to maximize this quantity.
2. To make the model easier to understand,

create the following named ranges

Range Name Cells
UnitProfit C4:E4
OrderSize C12:E12
ResourcesUsed G7:G8
ResourcesAvailable 17:18
TotalProfit 112

=ResourcesUsed viser hvilke celler der indgar

3. Insert the following three SUMPRODUCT functions.
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Child Seats

50
Resources Resources
Used Available

120 =SUMPRODUCT(CT:ET,OrderSize) = 93000
05 =SUMPRODUCT(CB:E8,OrderSize) = [101

Child Seats Total Profit
0 | =SUMPRODUCT({UnitProfit, OrderSize)

Explanation: The amount of capital used equals the sumproduct of the range C7:E7 and OrderSize.
The amount of storage used equals the sumproduct of the range C8:E8 and OrderSize. Total Profit

equals the sumproduct of UnitProfit and OrderSize.
Trial and Error

With this formulation, it becomes easy to analyze any trial solution.

For example, if we order 20 bicycles, 40 mopeds and 100 child seats, the total amount of resources
used does not exceed the amount of resources available. This solution has a total profit of 19000.

A B c D E F € H I J

1 | Cycle Trader

2

3 Bicycles Mopeds Child Seats

s Uni ot

L Resources Resources
b Used Available
7 Capital 300 1200 120 BROOD <= 53000

o Storage 0.5 1 0.5 100 < 101

9

10

11 Bicycles Mopeds Child Seats Total Profit

12 Order Size | 20 40 100 | 19000

It is not necessary to use trial and error. We shall describe next how the Excel Solver can be used

to quickly find the optimal solution.

Solve the Model

To find the optimal solution, execute the following steps.

1. On the Data tab, in the Analyze group, click Solver.
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7, Solver

B> B4 | =8 98 B

What-If Forecast | Group Ungroup Subtotal
Analysis=  Sheet = =

Forecast Outline a Analyze

Enter the solver parameters (read on). The result should be consistent with the picture below.

Saolver Parameters X

i}
i

Set Objective: TotalProfit

(=]

To: (®) Max ) Min () Value Of:

By Changing Variable Cells:
OrderSize

L]
il

Subject to the Constraints:

Fesourceslsed <= ResourcesAvailable Add

Change

Delete

Beset All

Load/5ave

Make Unconstrained Yariables Mon-Megative

Select a Solving Simplex LP i

Options
Method: S

Solving Method

Select the GRG Maonlinear engine for Solver Problems that are smooth nonlinear. Select the LP
Simplex engine for linear Solver Problems, and select the Evolutionary engine for Salver
problems that are non-smoath,

Help Solve Close

eller
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Angiv malsaetning: TotaIProﬁ'tl

(=]

Til: @ Maksimal () Mmin () veerdi af

Via endring af variabelceller:

OrderSize

Underlagt begraznsninger:

$GET <= $I$7
§G38 <= 3188

You have the choice of typing the range names or clicking on the cells in the spreadsheet.
2. Enter TotalProfit for the Objective.

3. Click Max.

4. Enter OrderSize for the Changing Variable Cells.

5. Click Add to enter the following constraint.

Add Constraint >
Cell Reference: Constraint:
ResourcesUsed Bl | <= “ | | Resourcesivailablel R

(o] 4 i | Add Cancel

6. Check 'Make Unconstrained Variables Non-Negative' and select 'Simplex LP".

7. Finally, click Solve.

Result:
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Solver Results >

Solver found a solution. All Constraints and optimality

conditions are satisfied. Reports
Answer
(%) Keep Solver Solution Sensitivity
Limits

D Restore Original Values

[ return to Sclver Parameters Dialog [ outline Reports

Cancel Sawve Scenario...

Solver found a solution. All Constraints and optimality conditions are satisfied.

When the GRG engine is used, Solver has found at least a local optimal solution. When Simplex LP
is used, this means Solver has found a global optimal solution.

The optimal solution:

A B C D E F & H

1 |Cycle Trader

2

3 Bicycles Mopeds Child Seats

+ Unteoi

h Resources Fesources
6 Used Available
i Capital 300 1200 120 93000 <= 53000

B Storage 05 1 0.5 101 < 101

g

10

11 Bicycles Mopeds Child Seats Total Profit
12 Order Size | 94 54 0 |
13

Conclusion: it is optimal to order 94 bicycles and 54 mopeds. This solution gives the maximum

profit of 25600. This solution uses all the resources available. Try it yourself. Download the Excel

file, enter the solver parameters (previous 7 steps) and find the optimal solution.

Enjoying this free website? Share Excel Easy on Facebook or let's continue learning!

Transportation Problem

46


https://www.excel-easy.com/data-analysis/excel-files/solver.xlsx
https://www.excel-easy.com/data-analysis/excel-files/solver.xlsx

Use the solver in Excel to find the number of units to ship from each factory to each customer that
minimizes the total cost.

Formulate the Model

The model we are going to solve looks as follows in Excel. Filen: transportation-problem

PR U Y Y Y S
R = S S T I P = A e ol A Bl R Il e

[N S SR ]
LM = O

A

Unit Cost
Factory 1
Factory 2
Factory 3

Shipments
Factory 1
Factory 2
Factory 3

Total In

Demand

C

Customer 1

D

Transportation Problem

Cusftomer 2

Customer 3

Customer 1 Customer 2 Customer 3
0 100 0
0 100 100
200 0 100
200 200 200
| 200 200 200

Total Out
100
200
300

Supply
100
200
300

Total Cost

1. To formulate this transportation problem, answer the following three questions.

Parametre i Problemlgser

Angiv mélszetning:

Til: O Maksimal @ Min C

Via andring af variabelceller:

Shipments

Underlagt begraensninger:

Totalin = Demand
TotalOut = Supply

Ggr variabler uden begraensninger ikke-nega

Veelg en Simplex LP
l@sningsmetode:

Lasningsmetode

Waelg programmet GRG ikke-linezer til probleme
programmet LP Simplex til lineaere problemer i
Problemlgser, som er ikke-jaevne.

a. What are the decisions to be made? For this problem, we need Excel to find out how many units to ship
from each factory to each customer.

b. What are the constraints on these decisions? Each factory has a fixed supply and each customer has a
fixed demand.

c. What is the overall measure of performance for these decisions? The overall measure of performance is
the total cost of the shipments, so the objective is to minimize this quantity.

2. To make the model easier to understand, create the following named ranges.

Range Name Cells
UnitCost C4:E6
Shipments C10:E12
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:\lear“cnusr;ar:ea:re totalinput til C14:E14
Demand C16:E16
TotalOut G10:G12
Supply 110:112

TotalCost 116

find the shortest path in a network

https://www.excel-easy.com/examples/shortest-path-problem.html

Use the solver in Excel to find the shortest path from node S to node T in an undirected network. Points in a
network are called nodes (S, A, B, C, D, E and T). Lines in a network are called arcs (SA, SB, SC, AC, etc).

Formulate the Model

e The model we are going to solve looks as follows in Excel. Fil: shortest-path-problem.xIsx
Shortest Path Problem

0 Distance

_l'l
=]
3
—'
@
o

Nodes Net Flow Supply/Demand

.
]
—

0oy ohunbswm e

Mmoo mXrw

|_L

M
MMMOOODOOO0O0O0DDE T WWn
“—OoOm—-O>Fr—-mMomeEmMOo0O0O0mDE
D000 -0 -0 00000 -0 0 0 -

2
8
5
2
6
9
5
6
1
3
4
2
1
7
9
3
5

22
23 Total Distance Igsningen.

S_>Goto A ..
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maximum flow in a directed network

Use the solver in Excel to find the maximum flow from node S to node T in a directed network. Points in a
network are called nodes (S, A, B, C, D, E and T). Lines in a network are called arcs (SA, SB, SC, AC, etc).

Formulate the Model
The model we are going to solve looks as follows in Excel.

=SUM.HVIS(From;H4;Flow) Igber gennem From kolonnen, hvis der star H4=S i Ri, sa tages vaerdien i
Flow[Ri]

Sumif(From[],H4=S,Flow[]) lgner gennem From[], 0,1 har S, sum{From[i]->Flow[i] }i med flow{ij=Ha

Explanation: The SUMIF functions calculate the Net Flow of each node. For node A, the first SUMIF function
sums the values in the Flow column with an "A" in the From column (Flow Out). The second SUMIF function
sums the values in the Flow column with an "A" in the To column (Flow In).

D E F G H | J K
Flow Capacity  Nodes Net Flow Supply/Demand
0 < |4 S =SUMIF(From.H4 Flow)
0 <12 A =SUMIF(From H5 Flow)-SUMIF(To H5 Flow) =|0
0 < |8 B =SUMIF(From,H6 Flow)-SUMIF(To H6 Flow) = (0
0 < |5 C =SUMIF(From H7 Flow)-SUMIF(To H7 Flow) =|(0
0 <12 D =SUMIF(From H8 Flow)-SUMIF(To .H8 Flow) =|0
0 < |6 E =SUMIF(From H9 Flow)-SUMIF(To H9.Flow) =|0
0 <9 T =-SUMIF(To,H10 Flow)
0 <1
0 < (3
0 < |4
0 < |7
0 <[5
=4

Trial and Error

With this formulation, it becomes easy to analyze any trial solution.

1. For example, the path SADT with a flow of 2. The path SCT with a flow of 4. The path SBET with a flow of
2. These paths give a total flow of 8.
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A B C D E F & H | | K L
Maximum Flow Problem

‘I'I
=]
E
_|
o

Flow Capacity Modes Met Flow Supply/Demand
2 B

L= = = R R TR N R

Lo T o Y e R e R
I
Lo T o Y e I e e

5
A
B
C
D
E
T

= e
(TUR RS
i
(]

=
=
Mmoo o OmM@ODM = = W00

A4 Amomao oo mE

e R e O R O S R L L O EAY

[ ST (R N L TR ¥ s T T == T L. T =

T T S T T Y T Y 0 T Y N 8

&

=
-l |

Maximum Flow “

=
o £

[l
=

[
=

MaximumFlow er feltet D17, som igen er sat =14

A B C D E F G H J K L .
i Angiv malsatning: MaximumFlow

1 Maximum Flow Problem
2 Til: (@ Maksimal O Min () vzerdi af:
3 From To Flow Capacity Nodes Net Flow Supply/Demand i e T E e
4 S A 4 < 4 S 12 Flow
5 S B 2 < 2 A 0 = 0
6 S G 8 < 8 B 0 = 0 Underlagt begraensninger:
7. A ¢ 2 =l 5 C 0 - ¢
8 A D 2 = 2 D 0 = 0 Flow <= Capacity
9 B C 0 < 6 E 0 = 0
10 B E 2 < 9 T -12
11 C D 1 < 1
12 C E 3 < 3
13 C T 4 < 4
14 D T 3 < 7
15 E T 5 < 5
::? Maximum Flow Gar variabler uden begraensninger ikke-negative
18 T vaelg en Simplex LP
19 lgsningsmetode:
?‘? Lesningsmetode

Capital Investment
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Use the solver in Excel to find the combination of capital investments that maximizes the total profit.
Formulate the Model
The model we are going to solve looks as follows in Excel.
A B C D E F G H 1 |[J K L M N
1 Capital Investment

2

3 Investment One Twa Three Four Five Six Seven

4

3 Profit

]

7 Capital 12 10 15 7 14 18 16 0 < 50
g One or Two 1 1 0 ] 0 ] 0 < 1
g Three or Four 1 0 0 Z 1
10 Only Six, Seven, IfFive| 0 1] 0 1] -2 1 0 < 1]
11

12 Total Profit
13 Yes/No o 0 o0 0 0 0 0]

14

Falsomhedsanalyse: hvad betyder endring i unitprofiter og
constraints for beregningen

Sensitivity Analysis

Sensitivity analysis gives you insight into how the optimal solution changes when you change the
coefficients of the model. After the solver found a solution, you can create a sensitivity report.

1. Before you click OK, select Sensitivity from the Reports section.
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Solver Results >

Solver found a solution. All Constraints and optimality

conditions are satisfied. Reports
Answer
@ KeepSolver Solution
Limits

D Bestore Original Values

[] return to Solver Parameters Dialog [] cutline Reports

OK [ | Cancel Save Scenario...

Solver found a solution. All Constraints and optimality conditions are satisfied.

When the GRG engine is used, Solver has found at least a local optimal solution. When Simplex LP
is used, this means Solver has found a global optimal solution.

Below you can find the optimal solution and the sensitivity report.

Order Size | 94 54 0 |

A B | C | D | E |F| G |H|
1 Cycle Trader
2 —
3 | Bicycles Mopeds Child Seats
£ ol
5 Resources Resources
6 | Used Awailable
[ Capital 300 1200 120 93000 =| 93000
g Storage 0.5 1 0.5 101 < 101
g —
10
11 Bicycles Mopeds Child Seats Total Profit
12
13
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Al B C D E F G H
|Microsoft Excel 16.0 Sensitivity Report
| Worksheet: [sensitivity-analysis.xlsx] Sheet1
|Report Created: 1/24/2020 10:34:47 AM

|Variable Cells
Final Reduced Objective Allowable Allowable
Cell Name Value Cost Coefficient Increase  Decrease
5C512 Order Size Bicycles 94 0 100 50 12.5
50512 Order Size Mopeds o4 0 300 66.6B66GEET 100
SES12 Order Size Child Seats 0 -20 50 20 1E+30

:Cnnstrainta

Final Shadow  Constraint Allowable Allowahble

Cell Name Value Price R.H. Side Increase  Decrease
$GET Capital Used 93000 0166666667 93000 28200 32400
$G53  Storage Used 101 100 101 a4 235

=2 = | = = = | = | = | =
m‘qmmhwm_LDmmwmmhmm_k

It is optimal to order 94 bicycles and 54 mopeds. This solution gives the maximum profit of 25600. This
solution uses all the resources available (93000 units of capital and 101 units of storage). You can find these
numbers in the Final Value column.

Reduced Cost: hvor meget skal unitProfit &ndres for Igsningen skifter

For childseat:)= -20(egentlig bgr sta 20): reduceres cost med 20, gges unitProfit til 70, sa skifter
beregningen!

The reduced costs tell us how much the objective coefficients (unit profits) can be increased or decreased
before the optimal solution changes. If we increase the unit profit of Child Seats by 20 or more units, the
optimal solution changes.

1. At a unit profit of 69, it's still optimal to order 94 bicycles and 54 mopeds. Below you can find the optimal
solution.

A B C D E F G H J
1 Cycle Trader
2
3 Bicycles Mopeds Child Seats
] UnitPof
5 Resources Resources
6 | Used Awailable
[ Capital 300 1200 120 93000 =| 93000
g Storage 0.5 1 0.5 101 = 101
9 o
10 |
11 Bicycles Mopeds Child Seats Total Profit
12 Order Size [ 94 54 0 |
13
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2. At a unit profit of 71, the optimal solution changes.

A B C D E F G H J
1 | Cycle Trader
2
3 Bicycles Mopeds Child Seats
] unit ot
5 Fesources Fesources
B Used Available
7 Capital 300 1200 120 93000 = 93000
g Storage 05 1 0.5 101 < 101
9
10
11 Bicycles Mopeds Child Seats Total Profit
12 Order Size | 0 71.625 5875 |
13

Conclusion: it is only profitable to order child seats if you can sell them for at least 70 units.

Shadow Price: a&ndres begransninger, sa endres profit med vaerdien

for storage=100: gges storage-constrain med 1, s gges profit med 100
for capital =0.1667: g¢ges capital-avalable med 1, til 93000+1, sa @ges profit med 0.1667

The shadow prices tell us how much the optimal solution can be increased or decreased if we change the
right hand side values (resources available) by one unit.

1. With 101 units of storage available, the total profit is 25600. Below you can find the optimal solution.

A B C b E F 8] H I J
1 | Cycle Trader
2
3 Bicycles Mopeds Child Seats
+ Untpoi
5 Resources Resources
6 Used Available
i Capital 300 1200 120 93000 = 53000
8 | Storage 0.5 1 0.5 01 <[ 101 ]
g
10
11 Bicycles Mopeds Child Seats Total Profit
12 Order Size | 94 54 0 |
13

2. With 102 units of storage available, the total profit is 25700 (+100).
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B C D E F € H J

O =

1 | Cycle Trader

2

3 Bicycles Mopeds Child Seats

1 Uni ot

h Resources Resources

6 Used Available

7 Capital 300 1200 120 93000 = 53000

8 | Storage 05 1 0.5 102 < 102
e [l

g

10

11 Bicycles Mopeds Child Seats Total Profit

12 Order Size | 93 53 0 | 25700

13

Note: with a shadow price of 100 for this resource, this is according to our expectations. This shadow price
is only valid between 101 - 23.5 and 101 + 54 (see sensitivity report).

***What-If Analysis

https://www.excel-easy.com/data-analysis/what-if-analysis.html

datafile: what-if-analysis

What-If Analysis in Excel allows you to try out different values (scenarios) for formulas. The following
example helps you master what-if analysis quickly and easily.

Assume you own a book store and have 100 books in storage. You sell a certain % for the highest price of
$50 and a certain % for the lower price of $20.
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ca v S || =B4*(1-C4)

A B C D E
. Book Store
=
3 total number of books % sold for the highest price
4 100 60%
5 .
6 | number of books unit profit
7 highest price 60 550
8 lower price 40l 520
9
10| total profit] 33,300
11

If you sell 60% for the highest price, cell D10 calculates a total profit of 60 * S50 + 40 * $20 = $3800.

Create Different Scenarios

But what if you sell 70% for the highest price? And what if you sell 80% for the highest price? Or 90%, or
even 100%? Each different percentage is a different scenario. You can use the Scenario Manager to create
these scenarios.

Note: you can simply type in a different percentage into cell C4 to see the corresponding result of a scenario
in cell D10. However, what-if analysis enables you to easily compare the results of different scenarios. Read

on.

1. On the Data tab, in the Forecast group, click What-If Analysis.
I BEYEI Gennemse  Vis  Udvikler Hjeelp Ny fane Q Fortael mig, hvad du vil fo

F WE Al Eﬂ Y B8 &g
E |
Opdater ﬁ‘l Sortér | Filtrer Dataveerktgjer | Prognose | Disposition
alle ~ " 'T/ ¥ ¥ b
orespargsler forbindelser Sortér og filtrer
5 W
What if- Prognoseark
C D E F analyse v L
Scenariestyring...
Malsagning...
for the highest price
g P 1 Datatabel...
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G B = B =£ @ B9 B

Textto Flash Remove Data Consolidate Manage What-If Forecast
Columns  Fill  Duplicates Validation = Data Model | Analysis= Sheet
Data Tools Forecast

2. Click Scenario Manager.

Scenaric Manager...
iGoal Seek... I}
Data Table...

The Scenario Manager dialog box appears.

3. Add a scenario by clicking on Add.

Scenario Manager ? by
Scenarios:
. . . Edit
Mo Scenarios defined, Choose Add to add scenarios.
Merge...

ST W e
Changing cells:
Comment:

SHow Close

4. Type a name (60% highest), select cell C4 (% sold for the highest price) for the Changing cells and click on
OK.
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Add Scenaric ? >

Scenario name:
&% highest

Changing cells:

sCs4|
Ctrl=click cells to select non-adjacent changing cells.

|*

Comment:
Created by excel-easy.com on 1/24/2020

Protection

Prevent changes

[ ] Hide

Cancel

5. Enter the corresponding value 0.6 and click on OK again.

Scenario Yalues ? X

Enter values for each of the changing cells.
1: SC54 |06

Add Cancel

6. Next, add 4 other scenarios (70%, 80%, 90% and 100%).

Finally, your Scenario Manager should be consistent with the picture below:
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Scenario Manager ? >

Scenarios:
&% highest Add...
70% highest
80% highest
908 hi§hest Delete
0
Edit...
Merge...
summary...
Changing cells: | SC54
Comment: Created by excel-easy.com on 1/24/2020

Note: to see the result of a scenario, select the scenario and click on the Show button. Excel will change the
value of cell C4 accordingly for you to see the corresponding result on the sheet.

Scenario Summary

To easily compare the results of these scenarios, execute the following steps.
1. Click the Summary button in the Scenario Manager.

2. Next, select cell D10 (total profit) for the result cell and click on OK.

Scenario Summary ? =

Report type
@ Scenario summary
(::l Scenario PivotTable report

Besult cells:

=5D510|
Cancel

Tabel oprettes i nyt ark, kan dog kopieres og flyttes

(&
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Scenario Summary

Current Values: 60% highest 70% highest 80% highest
Changing Cells:

90% highest 100% highest

$Csa 60% 60% 70% 80% 90% 100%
Result Cells:
SD510 53,800 53,800 54,100 54,400 54,700 55,000

Motes: Current Values column represents values of changing cells at
time Scenario Summary Report was created. Changing cells for each
scenario are highlighted in gray.

Conclusion: if you sell 70% for the highest price, you obtain a total profit of $4100, if you sell 80% for the
highest price, you obtain a total profit of $4400, etc. That's how easy what-if analysis in Excel can be.

Goal Seek

What if you want to know how many books you need to sell for the highest price, to obtain a total profit of

exactly $47007? You can use Excel's Goal Seek feature to find the answer.

1. On the Data tab, in the Forecast group, click What-If Analysis.

i E = B

Textto Flash Remove Data Consolidate Manage
Columns  Fill  Duplicates Validation - Data Model
Data Tools

2. Click Goal Seek.

Scenaric Manager...

N

Goal 5eek...
Data Table...
The Goal Seek dialog box appears.
3. Select cell D10.
4. Click in the 'To value' box and type 4700.
5. Click in the 'By changing cell' box and select cell C4.

6. Click OK.
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Goal Seek 7 >

Set cell: sDs10 +
To value: 4700
By changing cell: |5C54 *

Cancel

Result: you need to sell 90% of the books for the highest price to obtain a total profit of exactly $4700.

c8 - =B4*(1-C4)

A B C D E
. Book Store
2
3 total number of books % sold for the highest price
4 90%
5
6 number of books unit profit
7 highest price 90 550
8 lower price 10l 520
9
10 total profit 34,700
11

Note: visit our page about Goal Seek for more examples and tips.

1/4 Completed! Learn more about what-if analysis >

Go to Next Chapter: Solver

Data Tables : to quickly try out different values for formulas

Instead of creating different scenarios, you can create a data table to quickly try out different values for

formulas. You can create a one variable data table or a two variable data table.

Assume you own a book store and have 100 books in storage. You sell a certain % for the highest price of
$50 and a certain % for the lower price of $20. If you sell 60% for the highest price, cell D10 below
calculates a total profit of 60 * S50 + 40 * $20 = $3800.

One Variable Data Table

To create a one variable data table, execute the following steps.

1. Select cell B12 and type =D10 (refer to the total profit cell).
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2. Type the different percentages in column A.
3. Select the range A12:B17.

We are going to calculate the total profit if you sell 60% for the highest price, 70% for the highest price, etc.

6R x 2C v fe
A B C D E
: | Book Store
2
3 total number of books % sold for the highest price
4 100| 60%)|
5
i | number of bcucuk5| unit profit
7 highest price 60 S50
8 lower price 40 520
9
10 total profit| $3,300|
11
12 53,800
13 60%
14 70%
15 80%
16 90%
17 100% I::}I_
15

4. On the Data tab, in the Forecast group, click What-If Analysis.

R = B £ B

Textto Flash Remowve Data Consclidate Manage What-If Forecast
Columns  Fill  Duplicates Validation = Data Model | |Analysis* Sheet
Data Toals Forecast

5. Click Data Table.

Scenaric Manager...
Goal 5eek...

Data Table... I}

6. Click in the 'Column input cell' box (the percentages are in a column) and select cell C4.

We select cell C4 because the percentages refer to cell C4 (% sold for the highest price). Together with the
formula in cell B12, Excel now knows that it should replace cell C4 with 60% to calculate the total profit,
replace cell C4 with 70% to calculate the total profit, etc.
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Data Table 7 >

Bow input cell: Fhz

Column input cell: | 5C54| Fhz

Note: this is a one variable data table so we leave the Row input cell blank.

7. Click OK.
Result:
B13 7 S | {=TABLE(,C4)}
A B C D E
1 Book Store
2
3 total number of books % sold for the highest price
'] 100| 60%|
5
6 | number of bcu::nk5| unit profit
7 highest price 60 550
8 lower price 40 520
9
10 total profit| $3,300|
11
12 53,800
13| 0% $3,800|
14 70% $4,100
15 80% $4,400
16 90% 54,700
17 100% $5,000
18

Conclusion: if you sell 60% for the highest price, you obtain a total profit of $3800, if you sell 70% for the
highest price, you obtain a total profit of $4100, etc.

Note: the formula bar indicates that the cells contain an array formula. Therefore, you cannot delete a
single result. To delete the results, select the range B13:B17 and press Delete.

Two Variable Data Table

To create a two variable data table, execute the following steps.

1. Select cell A12 and type =D10 (refer to the total profit cell).
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2. Type the different unit profits (highest price) in row 12.
3. Type the different percentages in column A.
4. Select the range A12:D17.

We are going to calculate the total profit for the different combinations of 'unit profit (highest price)' and '%
sold for the highest price'.

6R x 4C h Je =D10

A B C D E
1 | Book Store
2
3 total number of books % sold for the highest price
4 100| 60%)|
5
i | number of bcucuk5| unit profit
7 highest price 60 550
8 lower price 40 520
9
10 total profit| $3,500]
11
12 53,800 S50 560 570
13 60%
14 70%
15 80%
16 90%
17 100% d}l_
15

pgm ser at formlen i D10: kun D7 indgar i row-angivelsen, D8 bliver fastlasttil 20

5. On the Data tab, in the Forecast group, click What-If Analysis.

SEH B = B- =f SR £

Textto Flash Remowve Data Consclidate Manage What-If Forecast
Columns  Fill  Duplicates Validation - Data Model | Analysis= Sheet
Data Toals Forecast

6. Click Data Table.

Scenaric Manager...
aoal 5eek...
Data Table... I}
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7. Click in the 'Row input cell' box (the unit profits are in a row) and select cell D7.
8. Click in the 'Column input cell' box (the percentages are in a column) and select cell C4.

We select cell D7 because the unit profits refer to cell D7. We select cell C4 because the percentages refer
to cell C4. Together with the formula in cell A12, Excel now knows that it should replace cell D7 with $50
and cell C4 with 60% to calculate the total profit, replace cell D7 with $50 and cell C4 with 70% to calculate
the total profit, etc.

Data Table ? pd
Row input cell: 5D57 FAc
Column input cell: | 5C54] FRa
QK Cancel
9. Click OK.
Result:
Bl13 - Je {=TABLE(D7,C4}}
A B C D E
1 Book Store
2
3 total number of books % sold for the highest price
a 100| 60%)|
3
6 | number of bcu::uk5| unit profit
7 highest price 60 550
8 lower price a0 520
9
10 total profit] $3,800|
11
12 53,800 $50 560 $70
13| so%l $3,800] $4,400 $5,000
14 70% $4,100 $4,800 $5,500
15 80% $4,400 45,200 $6,000
16 90% $4,700 45,600 $6,500
17 100% 45,000 $6,000 $7,000
18

2DDataTable | pgm ser formlen i D10, kun D7 indgar, D8 bliver fastlasttil 20
D10=$4'700 50,00 | 60,00 | 70,00| 80,00
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2000 2000 2000 2000

50% 3500 4000 4500 5000
60% 3800 4400 5000 5600
70% 4100 4800 5500 6200
80% 4400 5200 6000 6800
90% 4700 5600 6500 7400
100% 5000 6000 7000 8000

Conclusion: if you sell 60% for the highest price, at a unit profit of $50, you obtain a total profit of $3800, if
you sell 80% for the highest price, at a unit profit of $60, you obtain a total profit of $5200, etc.

Note: the formula bar indicates that the cells contain an array formula. Therefore, you cannot delete a
single result. To delete the results, select the range B13:D17 and press Delete.

Join over 1 million Excel learners by following Excel Easy on Facebook, X, and LinkedIn.

2/4 Completed! Learn more about what-if analysis >

If you know the result you want from a formula, use Goal Seek in Excel to find the input value that produces
this formula result.

Goal Seek Example: @&ndre cellevaerdi for na bestemt targetveerdi

Use Goal Seek in Excel to find the grade on the fourth exam that produces a final grade of 70.

1. The formula in cell B7 calculates the final grade.

B7 n I =AVERAGE(B2:B5)
A B C D E F G H |
1 Exam Grade
W
2 |[Exam1 50
3 |Exam 2 20
4 |Exam 3 60
3 |Exam4
[ | | |
6
7 |Final Gradel 63.333331
a8

2. The grade on the fourth exam in cell B5 is the input cell.
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B5 - Je

A B C D E F G H
|Exam Grade
_Exam 1 50
|Exam 2 a0
Exam 3 60

Exam 4 | _l

|Final Grade  63.33333

(= N I = R B A e I

3. On the Data tab, in the Forecast group, click What-If Analysis.

GEE = B o2 B |EE

Textto Flash Remove Data Consolidate Manage What-If Forecast
Columns  Fill  Duplicates Validation = Data Model | Analysis= Sheet
Data Tools Forecast

4. Click Goal Seek.

Scenaric Manager..,

ioal Seek... |,\\3
Data Table...
A B C D
53 |goal seek for cellevaardi der giver gnsket targetvaerdi
54 |exam score Malszgning ? %
55 |A-1 5[J|
56 |A-2 80 Angiv celle: $B$80 *
57 |A-3 60 . y
. e - Til vaerdi: TQ
58 |A-4 ! 01 )
1 b = Ved zndring af celle: | $B558 +
59 |
60 |target scor 47,5 Annuller
61

Goal Seek Example 2
Use Goal Seek in Excel to find the loan amount that produces a monthly payment of $1500.

1. The formula in cell B5 calculates the monthly payment.
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B5 "7 F =PMT(B1/12,B2¥12,B3)

A B C D E F G H
Annual Rate 6%
Years 30
Loan Amount 5300,000

Monthly F‘aymentl [Sl.?EJE.EE]_l

Explanation: the PMT function calculates the payment for a loan. If you've never heard of this function
before, that's OK. The higher the loan amount, the higher the monthly payment. Assume, you can only
afford $1500 a month. What is your maximum loan amount?

1
2
3
4
5
]

2. The loan amount in cell B3 is the input cell.

B3 - fe || 300000
A B C D E F G H

1 |Annual Rate 6%

2 |Years 30

3 |Loan Amount | $3EI'D,DDD_|

4

5 |Monthly Payment (51,798.85)

5]

3. On the Data tab, in the Forecast group, click What-If Analysis.

HB8 B 5 B = @ B

Textto Flash Remowve Data Consclidate Manage What-If Forecast
Columns  Fill  Duplicates Validation - Data Model | Analysis= Sheet
Data Toals Forecast

4, Click Goal Seek.

Scenaric Manager...

N

Goal 5eek...
Data Table...
The Goal Seek dialog box appears.
5. Select cell B5.
6. Click in the 'To value' box and type -1500 (negative, you are paying out money).

7. Click in the 'By changing cell' box and select cell B3.
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8. Click OK.

Goal Seek ? ot
set cell: SBSS +
To value: -1500

By changing cell: | SB53 ]

Result: a loan amount of $250,187 produces a monthly payment of $1500.

B3 - I 250187.421588503
A B C D E F G H

1 Annual Rate 6%

2 |Years 30

3 |Loan Amount | 5250,18?_'

4

5 |Monthly Payment (51,500.00)

o

Goal Seek Precision

Goal Seek returns approximate solutions. You can change the iteration settings in Excel to find a more
precise solution.

1. The formula in cell B1 calculates the square of the value in cell Al.

Bl - I =A172

2. Use Goal Seek to find the input value that produces a formula result of 25.

Goal Seek ? -
set cell: 5ES1 i
To value: 25

By changing cell: | 5451 ]

Result: Excel returns an approximate solution.
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Al B I 4.99999252400127

A | B | E D E F G H 1
4.99999 3.| 24.99993

1
2

3. On the File tab, click Options, Formulas.

4. Under Calculation options, decrease the Maximum Change value by inserting some zeros. The default
value is 0.001.

Excel Options 7 X
General :|:j Change options related to formula calculation, performance, | =
L= fx and error handling.
Formulas
Data Calculation options
Proofing Workbook Calculation(® ] Enable iterative calculation
Save ® Automatic Maximum 100 :

) Automatic except for Iterations:

Language  data tables Maximum 0.000000K
- Change:

Ease of Access ) Manual

Advanced
Custormize Ribban

Cuick Access Toolbar Working with formulas

Add-ins [] R1C1 reference style (&
Formula AutoComplete ©
LIze table names in formulas

Trust Center

[] Use GetPivotData functions for PivotTable references

[+]

0K || Cancel |

5. Click OK.

6. Use Goal Seek again. Excel returns a more precise solution.

Al - Je 4.99999999381501

B | E D E F G H 1

1
2

More about Goal Seek
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There are many problems Goal Seek can't solve. Goal Seek requires a single input cell and a single output
(formula) cell. Use the Solver in Excel to solve problems with multiple input cells. Sometimes you need to
start with a different input value to find a solution.

1. The formula in cell B1 below produces a result of -0.25.

Bl M £ || =1/(A1-8)

A B £ D E F G H |

2. Use Goal Seek to find the input value that produces a formula result of +0.25.

Goal Seek ? >
Set cell: 5B51 *
To value: 0.25

By changing cell: | 5A51 +

3

Result: Excel can't find a solution.

Goal Seek Status 7 >
Goal Seeking with Cell B1 Step
may not have found a solution.
Target value: 0,25 Fause
Current value: -7.88861E-30

Cancel

3. Click Cancel.

4. Start with an input value greater than 8.

B1 v £ || =1/(a1-g)
A B c D E : G H |
1|  so 100
| |
2

5. Use Goal Seek again. Excel finds a solution.
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Al - Je 11.9999999920539

A B E D E F G H 1

1 | 121 0.25
2

Explanation: y =1/ (x - 8) is discontinuous at x = 8 (dividing by 0 is not possible). In this example, Goal Seek
cannot reach one side of the x-axis (x>8) if it starts on the other side of the x-axis (x<8) or vice versa.

**%* ANOVA (analysis of variance) om datasaet
har same middelvaerdi

https://www.excel-easy.com/examples/anova.html

This example teaches you how to perform a single factor ANOVA (analysis of variance) in Excel. A single
factor or one-way ANOVA is used to test the null hypothesis that the means of several populations are all
equal.

Below you can find the salaries of people who have a degree in economics, medicine or history.

Ho: M1 =H2 = M3
Hi: at least one of the means is different.

A B B D

1 |economics medicine history

2 42 69 35
3 53 54 40
4 43 58 53
5 53 64 42
] 43 64 50
7 44 55 39
8 45 36 35
9 52 39
10 54 40

11 anov.xlsx

Grafisk forklaring til ANOVA:
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Non-Significant ANOVA Significant ANOVA

Between variance is SMALL compared to Within var Between variance LARGE compared |

E:etween Within Between
100 4 & 1 | 100
| K +
90 - “ 00 -
— |
80 v 3 il 80
“1 X E h ":; 70 -
ﬁ 601 /¢ i - —t : © h =
+ N _‘Iﬁ'_]_ Batweon  Within - ) 60 . Q
50 ‘ { X J a;ublld'-p..'anahl;-.y v 50 | + L] T
40 : ] o —— -Irtrl':f- ] k - 4 asiabanyar
“ T - 40 ' +
30 ie p! '|J. -
y W 30
- 5 i
20 |-|. 20 =
- -
10 . . | 10
0 - .
A B C A B C

Her findes en factor med 3 vaerier

A nominal (factor) variable is one that
contains a finite number of categories with no
inherent order, her de tre grupper

To perform a single factor ANOVA, execute the following steps.

1. On the Data tab, in the Analysis group, click Data Analysis.

C r = = — Data Analysis
¥=
7 EZ | wH =H 8H
What-If Forecast Group Ungroup Subtotal :
Analysis =  Sheet v v
Forecast Cutline ] Analysis

Note: can't find the Data Analysis button? Click here to load the Analysis ToolPak add-in.

2. Select Anova: Single Factor and click OK.
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Data Analysis

Analysis Tools

Anova: Single Factor 4
Anova: Two-Facor With Replication

Anova: Two-Fador Without Replication
Correlation

Covariance

Descriptive Statistics

Exponential Smoothing

F-Test Two-5ample for Variances

Fourier Analysis

Histagram b

? *
-DK
L3
Cancel

Help

4. Click in the Output Range box and select cell E1.

3. Click in the Input Range box and select the range A2:C10.

Anowva: Single Factor

Input
Input Range: SASZECS10 2.5
Grouped By: @gnlumns
() Rows
[] Labels in first row
Alpha: |[0.05
COutput options
(® Qutput Range: SEST| o

l:::l New Worksheet Ply:
() Mew Workbook

Cancel

Help

5.

Click OK.

Result:
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E F G H I ] K
Anova: Single Factor

SUMMARY
Groups Count Sum Average Variance
Column 1 9 435 48.33333 23.5
Column 2 7 420 60 32.33333
Column 3 9 393 43.06667 50.5
ANOVA
Source of Variation 55 df M5 F P-value F crit
Between Groups 1085.84 2 54292 15.19623 7.16E-05 3.443357
Within Groups 786 22| 35.72727
Total 1871.84 24

Conclusion: if F > F crit, we reject the null hypothesis. This is the case, 15.196 > 3.443, ogsa P<<alfa .
Therefore, we reject the null hypothesis:means er ens The means of the three populations are not all
equal. At least one of the means is different. However, the ANOVA does not tell you where the difference
lies.

You need a t-Test to test each pair of means.

F-Test: to test the null hypothesis that the
variances of two populations are equal.

https://www.excel-easy.com/examples/f-test.html

This example teaches you how to perform an F-Test in Excel. The F-Test is used to test the null hypothesis
that the variances of two populations are equal.

Below you can find the study hours of 6 female students and 5 male students.

Dataark: F-test, T-test.xlsx

Ho: 012 = 0'22

Ha: 0'12 # 0'22
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A B C

1 |Female Male

2 | 26 23
3 | 25 30
4 | 43 18
5 | 34 25
6 | 18 28
7 | 52

8

To perform an F-Test, execute the following steps.

1. On the Data tab, in the Analysis group, click Data Analysis.

r r o = — Data Analysis
B s
7 B | eH el BH -
What-If Forecast | Group Ungroup Subtotal
Analysis=  Sheet = =
Forecast Outline I Analysis

Note: can't find the Data Analysis button? Click here to load the Analysis ToolPak add-in.

2. Select F-Test Two-Sample for Variances and click OK.

Data Analysis ? ey
Analysis Tools
Anaova: 5ingle Factor ~ k
Anova: Two-Factor With Replication Cancel
Anova: Two-Fador Without Replication
Caorrelation
Covariance Help

Descriptive Statistics

Exﬁnnential Smnnthini

Fourier Analysis
Histagram b

3. Click in the Variable 1 Range box and select the range A2:A7.
4. Click in the Variable 2 Range box and select the range B2:B6.

5. Click in the Output Range box and select cell E1.
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F-Test Two-Sample for Variances ? X

Input

= oK
Wariable 1 Range: SASEAST P _
Variable 2 Range: SES2:SESE e Cancel
[] Labels Help
Alpha: |0.05

Cutput options

(® Qutput Range: SEST| 55
() Mew Waorksheet Ply:

() Mew Workbook

6. Click OK.

Result:

E F 3
F-Test Two-Sample for Variances

Variable 1 | Variable 2

Mean 33 24.8
Variance 160 21.7
Observations 6 3
df 3 4
F F.3732T18E9
P{F==f} one-tail 0.037888370
F Critical one-tail 6.256056502

Important: be sure that the variance of Variable 1 is higher than the variance of Variable 2. This is the case,
160 > 21.7. If not, swap your data. As a result, Excel calculates the correct F value, which is the ratio of
Variance 1 to Variance 2 (F=160/21.7 =7.373).

Conclusion: if F > F Critical one-tail, we reject the null hypothesis. This is the case, 7.373 > 6.256. Therefore,
we reject the null hypothesis. The variances of the two populations are nok unequal. Men her ikke sa klart
idet P=0,037 ikke er sa lille igen

5/10 Completed! Learn more about the analysis toolpak >

https://www.excel-easy.com/examples/t-test.html
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t-Test: test om middelvaerdier er ens i to
datasaet

This example teaches you how to perform a t-Test in Excel. The t-Test is used to test the null hypothesis that
the means of two populations are equal.

Below you can find the study hours of 6 female students and 5 male students.

Dataark: F-test, T-test.xlsx

Ho:pa-p2=0
Hi: - 2#20
A B C

1 |[Female Male
2 26 23
3 23 30
4 43 18
5 34 25
o 18 28
7 a2
)

To perform a t-Test, execute the following steps.

1. First, perform an F-Test to determine if the variances of the two populations are equal. This is not the
case.

2. On the Data tab, in the Analysis group, click Data Analysis.

@ g E %E E = Data Analj,rsli/g

What-If Forecast Group Ungroup Subtotal
Analysis =  Sheet v v

Forecast Cutline ] Analysis

Note: can't find the Data Analysis button? Click here to load the Analysis ToolPak add-in.

3. Select t-Test: Two-Sample Assuming Unequal Variances and click OK.
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Data Analysis ? =

Analysis Tools

Histagram Fs
Moving Average Cancel
Random MNumber Generation

Rank and Percentile

Fegression

Sampling

t-Test: Paired Two Sample for Means

t-Test: Twn-SamEIE Assumini Eiual ‘ariances

Z-Test: Two Sample for Means

Help

v

4. Click in the Variable 1 Range box and select the range A2:A7.
5. Click in the Variable 2 Range box and select the range B2:B6.
6. Click in the Hypothesized Mean Difference box and type 0 (Ho: p1 - 12 = 0).

7. Click in the Output Range box and select cell E1.

t-Test: Two-Sample Assurning Unequal Variances 7 >
Input

Wariable 1 Range: SASSAST 2.5
Wariable 2 Range: TBESMSESE FRz S
Hypothgsized Mean Difference: t] =
|:|I__abels

Alpha: | 0.05

Output options

(®) Qutput Range: SES1| 2.5
() New Warksheet Ply:

() Mew Workbook

8. Click OK.

Result:
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t-Test: Two-Sample Assuming Unequal Variances

Variable I Variable 2
NMean 33 24.8
Variance 160 21.7
Observations B 3
Hypothesized Mean Difference 0
df 7
t Stat 1.47260514
P{T<=t} one-tail 0.092170202

t Critical one-tail
P{T«=t} two-tail
t Critical two-tail

1.894575605
0.184340405
2.364624252

To spredninger sqrt(160)=12.6, og s2=4.5

Conclusion: We do a two-tail test (inequality). If t Stat < -t Critical two-tail or t Stat > t Critical two-tail, we
reject the null hypothesis. This is not the case, -2.365 < 1.473 < 2.365, og P=0.18>alfa Therefore, we do not
reject the null hypothesis. The observed difference between the sample means (33 - 24.8) is not convincing
enough to say that the average number of study hours between female and male students differ

significantly.

Exponential Smoothing for a timeseries,

nemmere at se trends

https://www.excel-easy.com/examples/exponential-smoothing.html

This example teaches you how to apply exponential smoothing to a time series in Excel. Exponential
smoothing is used to smooth out irregularities (peaks and valleys) to easily recognize trends.

1. First, let's take a look at our time series.
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Q24 - F

A | B | C | D E| F | G| H |1 |1 | K | L M

1 |Period o 1 2 3 4 5 6 7 8 9 10 11
2 |Actual 1200 150 240 5400 2100 380 120 870 250 1100 500 950
3_

4 Exponential Smoothing

z_ 1200

?: 1000

8_

9 BOO

10: S 600

11_ - 200 Artuz

12 | -

13 200

14

15_ 0

- 0 1 2 3 4 5 = 7 B 9 10 11 12

16 Period

17

18
2. On the Data tab, in the Analysis group, click Data Analysis.

% ﬁ E EE E = | — Data Analysis

i L [ —
What-If Forecast Group Ungroup Subtotal -
Analysis=  Sheet > >
Forecast Cutline ] Analysis

Note: can't find the Data Analysis button? Click here to load the Analysis ToolPak add-in.

3. Select Exponential Smoothing and click OK.

Data Analysis

Analysis Tools

Anova: single Factar S
Anova: Two-Factor With Replication

Anova: Two-Facdor Without Replication

Correlation

Covariance

Descriﬁtive Statistics

F-Test Two-Sample for Variances
Fourier Analysis
Histogram b

? >
-DK
3
Cancel

Help

4. Click in the Input Range box and select the range B2:M2.
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5. Click in the Damping factor box and type 0.9. Literature often talks about the smoothing constant a

(alpha). The value (1- a) is called the damping factor.

6. Click in the Output Range box and select cell B3.

7. Click OK.

Input
Input Range:

Damping factor:

[ ] Labels

Cutput options
Dutput Range:

MNew Worksheet Ply:

MNew Workbook

[ ] chart Qutput

Exponential Smoothing

o

SES2EMSE2

0.9 a=0.1 Cancel
Help

5653 2.5

|:| Standard Errors

8. Plot a graph of these values. Der laves vaegtet gennemsnit af forrige veerdi og aktuelle veerdi, alfa er
vaegten for aktuelle vaerdi. Alfa=1 -> vaerdi=aktuelle, ingen deempning, lille alfa -> stor deempning(hvor der

udglattes, hvor forrige veerdi har stor vaegt)

SAMMENL... ~ X v Jr | =01*C2+0,9*C3| vagtet middel af forrige og aktuelle veardi
A B, C|!D E F G H I | J K L M N 0

1 _Period 0 1 2 3 4 5 6 7 8 9 10 11

2 |Actual 120] 150| 240 540 210 380 120 870 250 1100 500 950

3 |Alpha=0.1  #I/T 120 3*C3| 135 175 179 199 191 259 258 342 358

4_Alpha=D.3 #/T 120 129 162 276 256 293 241 430 376 593 565

5_AIpha=D.8 #/T 120 144 221 476 263 357 167 729 346 949 590

6_

; . Exponential Smoothing

9 | 1200

10 1000

11

'12- 800

. Actual

13 8 60 \/ e

14 o \ / V —— Alpha=0.1

1 400 -

15 oA )L// Alpha=0.3

16 200 /_/,‘/_)v/— Alpha=0.8

17 -

- 0

18 0o 1 2 3 4 5 6 7 8 9 10 11 12

19 Period

an
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Explanation: because we set alpha to 0.1, the previous data point is given a relatively small weight while the
previous smoothed value is given a large weight (i.e. 0.9). As a result, peaks and valleys are smoothed out.
The graph shows an increasing trend. Excel cannot calculate the smoothed value for the first data point
because there is no previous data point. The smoothed value for the second data point equals the previous
data point.

9. Repeat steps 2 to 8 for alpha = 0.3 and alpha = 0.8. yi=a*yi+(1- a)*Myi,, a=1-> Ayi=yi ingen
udglatning;

a=0(deempning=1): nye vaerdi=startvaerdien!

COUNTIF  ~ X « L | -08°C202%C5

A B | C|D| E| F| G| H I J K L | M | N
1 |Period o1 2 3 4 5 & 7 & 9 10 11
2 |Actual 120] 150] 240 540 210 380 120 870 250 1100 500 950
3 |Alpha=0.1 #N/A 120 123 135 175 179 199 191 259 258 342 358
4 |Alpha=0.3 #N/A 120 129 162 276 256 293 241 430 376 593 565
5 |A|pha=u.a #N/Al 120/=0.8*0 221 476 263 357 167 729 346 949 590
6
7 Exponential Smoothing
8
g 1200

A=A R S =S
WD 0O~ O b W= O
Price
.
(=] [wg] oo [ ]
[ [ o [
[} ) [} [}
-
P
—
-
I'\--.,_‘_\_\_\_
"1.\_\_‘_‘-‘-\-\-
I= I=
= O
- [
& g
1}
-]
(==}

Pl
=

21

Conclusion: The smaller alpha (larger the damping factor), the more the peaks and valleys are smoothed
out. The larger alpha (smaller the damping factor), the closer the smoothed values are to the actual data
points.

Correlation mellem datasaet
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Data Analysis

Analysis Tools

Anova: Single Factor
Anova: Two-Factor With Replication

Anova: Two-Facor Without F‘.Eilicati an

Covariance

Descriptive Statistics
Exponential Smoothing

F-Test Two-5ample for Variances
Fourier Analysis

Histagram

’

3. For example, select the range A1:C6 as the Input Range.

M I
A~ BB C | D | E | F |
1A B C i
2 | 0 2 2 .
3 | 14 6 11l
4 1 8 3| 0 —_—
5 10 5 13} .
- — I A
6| ____ 5 ____ 5 __ 54 5 .
7| 6R x 3C
8 | 0
9 1
10
11
4. Check Labels in first row.
5. Select cell A8 as the Output Range.
6. Click OK.
Correlation ? X
Input
— oK
Input Range: | SAS1:SCSE R -k-
Grouped By: @inumns

(::l Rows

Labels in first row

Cutput options

(® Output Range: |5A55 5.5

D Mew Waorksheet Ply: |

i) Mew Workbook
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AR - Je

A B C D E F G H I
1 |A B C N
2 0 2 2 -~
3 14 6 11
4 1 8 3 0 /\ —
5 10 5 13 . _ _ ]
6 5 6 4 5 ,. - 1 i
7 / \/ ‘
8 A 8 c o /
3|A 1 1 2 3 4 5
10|B 0.191516 1
11|c 0.909268 0.108893 1|
12

correlation.xslx filen

Regression, med linezer model med flere
variable

This example teaches you how to run a linear regression analysis in Excel and how to interpret the Summary
Output.

Below you can find our data. The big question is: is there a relationship between Quantity Sold (Output) and
Price and Advertising (Input). In other words: can we predict Quantity Sold if we know Price and

Advertising? regression.xlIsx
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A B B D

1 |Quantity Sold Price Advertising

2 | 2300 52 52,800

3 | 4700 35 $200

4 | SE00 53 5400

3 | 7400 52 5500

] | 6200 55 53,200

7 | 7300 $3 $1,800

8 | 5600 4 $900

N 9

Regression ? X

Input
Input ¥ Range: SAS1:SAS8 R

Cancel

Input X Range: $BS1:5CS8 R
M Labels [] Constant is Zero __
[] Confidence Level: 95 %

Output options
{® Output Range: SAST &
O New Worksheet Ply:

() New Workbook
Residuals
MResiduals; [] Residual Plots

[] standardized Residuals [] Line Fit Plots

Normal Probability
[C] normal Probability Plots

Significance F and P-values

To check if your results are reliable (statistically significant), look at Significance F (0.001). If this value is less
than 0.05, you're OK. If Significance F is greater than 0.05, it's probably better to stop using this set of
independent variables. Delete a variable with a high P-value (greater than 0.05) and rerun the regression
until Significance F drops below 0.05. Ho: variable vigtig, P>alfa -> Ho forkastes-> variable ikke signifikant!

Most or all P-values should be below 0.05. In our example this is the case. (0.000, 0.001 and 0.005).
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20 [ANOVA

21 df 55 S F Significance F

22 |Regression 2 9694299.568 4847149.784 50.269 0.001

23 |Residual 4 385700.432 96425.108

24 |Total 6 10020000.000

25

26 Coefficients  Std Error tStat  P-values Lower55% Upper35%
27 |Intercept 8536.214 386.912 22.062  0.000 7461.975  9610.453
28 |Price -835.722 99.653 -8.386 0.001 -1112.404  -559.041
29 |Advertising 0.592 0.104 5.676 0.005 0.303 0.882
30

Coefficients

The regression line is: y = Quantity Sold = 8536.214 -835.722 * Price + 0.592 * Advertising. In other words,
for each unit increase in price, Quantity Sold decreases by 835.722 units. For each unit increase in
Advertising, Quantity Sold increases by 0.592 units. This is valuable information.

You can also use these coefficients to do a forecast. For example, if price equals $4 and Advertising equals
$3000, you might be able to achieve a Quantity Sold of 8536.214 -835.722 * 4 + 0.592 * 3000 = 6970.

Residuals

The residuals show you how far away the actual data points are from the predicted data points (using the
equation). For example, the first data point equals 8500. Using the equation, the predicted data point
equals 8536.214 -835.722 * 2 + 0.592 * 2800 = 8523.009, giving a residual of 8500 - 8523.009 = -23.009.

33 |[RESIDUAL QUTPUT

34

35 Observation Predicted Quantity Sold ~ Residuals
36 1 8523.009 -23.009
27 2 4476.048 223.952
38 3 6265.938 -4685.938
39 4 7160.883 233.117
40 5 B6252.733 -52.732
41 B 7095.0538 204,942
42 7 5726.330 -126.3230
43

You can also create a scatter plot of these residuals.
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