DATA ANALYTICS TOOLKITS

Use the Analysis ToolPak to perform complex data analysis

If you need to develop complex statistical or engineering analyses, you can
save steps and time by using the Analysis ToolPak. You provide the data and
parameters for each analysis,and the tool uses the appropriate statistical or
engineering macro functions to calculate and display the results in an output

table. Some tools generate charts in addition to output tables.

The data analysis functions can be used on only one worksheet at a time. When
you performdata analysis on grouped worksheets, results will appear on the
first worksheet and empty formatted tables will appear on the remaining
worksheets. To perform data analysis on the remainder of the worksheets,

recalculate the analysis tool for each worksheet.

The Analysis ToolPak includes the tools described in the following sections. To
access thesetools, click Data Analysis in the Analysis group on the Data tab. If
the Data Analysis command is not available, you need to load the Analysis

ToolPak add-in program.

Load and activate the Analysis ToolPak

1. Click the File tab, click Options, and then click the Add-Ins category.

2. In the Manage box, select Excel Add-ins and then click Go.
If you're using Excel for Mac, in the file menu go to Tools > Excel
Add-ins.

3. Inthe Add-Ins box, check the Analysis ToolPak check box, and then
click OK.

B If Analysis ToolPak is not listed in the Add-Ins available
box, click Browse
to locate it.



B If you are prompted that the Analysis ToolPak is not
currently installed onyour computer, click Yes to
install it.

Note: To include Visual Basic for Application (VBA) functions for the Analysis ToolPak, you can load the
Analysis ToolPak - VBA Add-in the same way that you load the Analysis ToolPak. In the Add-ins
available box, select the Analysis ToolPak - VBA check box.

Anova

The Anova analysis tools provide different types of variance analysis. The tool
that you should use depends on the number of factors and the number of

samples that you have from the populations that youwant to test.

Anova: Single Factor

This tool performs a simple analysis of variance on data for two or more
samples. The analysis provides a test of the hypothesis that each sample is
drawn from the same underlying probability distribution against the alternative
hypothesis that underlying probability distributions are not the same for all
samples. If thereare only two samples, you can use the worksheet function
T.TEST. With more than two samples, there is no convenient generalization of

T.TEST, and the Single Factor Anova model can be called upon instead.

Anova: Two-Factor with Replication

This analysis tool is useful when data can be classified along two different
dimensions. For example, in anexperiment to measure the height of plants, the
plants may be given different brands of fertilizer (for example, A, B, C) and
might also be kept at different temperatures (for example, low, high). For each
of the six possible pairs of {fertilizer, temperature}, we have an equal number

of observations of plant height. Using this Anova tool, we can test:

B Whether the heights of plants for the different fertilizer brands
are drawn from the sameunderlying population. Temperatures are
ignored for this analysis.



B Whether the heights of plants for the different temperature levels
are drawn from the sameunderlying population. Fertilizer brands
are ignored for this analysis.

Whether having accounted for the effects of differences between fertilizer
brands found in the first bulleted point and differences in temperatures found in
the second bulleted point, the six samples representing all pairs of {fertilizer,
temperature} values are drawn from the same population. The alternative
hypothesis is that there are effects due to specific {fertilizer, temperature} pairs
over and above the differences that are based on fertilizer alone or on

temperature alone.
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Anova: Two-Factor Without Replication

This analysis tool is useful when data is classified on two different dimensions
as in the Two-Factor case With Replication. However, for this tool it is
assumed that there is only a single observation for each pair (for example, each

{fertilizer, temperature} pair in the preceding example).

Correlation

The CORREL and PEARSON worksheet functions both calculate the
correlation coefficient between twomeasurement variables when measurements
on each variable are observed for each of N subjects. (Any missing observation

for any subject causes that subject to be ignored in the analysis.) The



Correlation analysis tool is particularly useful when there are more than two
measurement variables for each of N subjects. It provides an output table, a
correlation matrix, that shows the value of CORREL (or PEARSON) applied

to each possible pair of measurement variables.

The correlation coefficient, like the covariance, is a measure of the extent to
which two measurement variables "vary together." Unlike the covariance, the
correlation coefficient is scaled so that its value is independent of the units in
which the two measurement variables are expressed. (For example, if the two
measurement variables are weight and height, the value of the correlation
coefficient is unchanged if weight is converted from pounds to kilograms.) The

value of any correlation coefficient must be between -1 and +1 inclusive.

You can use the correlation analysis tool to examine each pair of measurement
variables to determine whether the two measurement variables tend to move
together — that is, whether large values of one variable tend to be associated
with large values of the other (positive correlation), whether small values of one
variable tend to be associated with large values of the other (negative
correlation), or whether values ofboth variables tend to be unrelated (correlation

near O (zero)).

Covariance

The Correlation and Covariance tools can both be used in the same setting,
when you have N different measurement variables observed on a set of
individuals. The Correlation and Covariance tools each give anoutput table, a
matrix, that shows the correlation coefficient or covariance, respectively,
between each pair of measurement variables. The difference is that correlation
coefficients are scaled to lie between -1 and +1inclusive. Corresponding
covariances are not scaled. Both the correlation coefficient and the covariance

are measures of the extent to which two variables "vary together."



The Covariance tool computes the value of the worksheet function
COVARIANCE.P for each pair of measurement variables. (Direct use of
COVARIANCE.P rather than the Covariance tool is a reasonable alternative
when there are only two measurement variables, that is, N=2.) The entry on the

diagonal

Covariance tool's output table in row i, column i is the covariance of the i-th
measurement variable with itself. This is just the population variance for that

variable, as calculated by the worksheet function VAR.P,

You can use the Covariance tool to examine each pair of measurement
variables to determine whether thetwo measurement variables tend to move
together — that is, whether large values of one variable tend to be associated
with large values of the other (positive covariance), whether small values of
one variable tend to be associated with large values of the other (negative
covariance), or whether values of both variables tend to be unrelated

(covariance near 0 (zero)).

Descriptive Statistics

The Descriptive Statistics analysis tool generates a report of univariate statistics
for data in the input range, providing information about the central tendency and

variability of your data.

Exponential Smoothing

The Exponential Smoothing analysis tool predicts a value that is based on the
forecast for the prior period, adjusted for the error in that prior forecast. The tool
uses the smoothing constant a, the magnitude of whichdetermines how strongly

the forecasts respond to errors in the prior forecast.

Note: Values of 0.2 to 0.3 are reasonable smoothing constants. These values indicate that the current
forecast should be adjusted 20 percent to 30 percent for error in the prior forecast. Larger constants yield a
faster response but can produce erratic projections. Smaller constants can result in long lags for forecast

values.



F-Test Two-Sample for Variances

The F-Test Two-Sample for Variances analysis tool performs a two-

sample F-test to compare two population variances.

For example, you can use the F-Test tool on samples of times in a swim meet
for each of two teams. The tool provides the result of a test of the null
hypothesis that these two samples come from distributions withequal variances,
against the alternative that the variances are not equal in the underlying

distributions.

The tool calculates the value f of an F-statistic (or F-ratio). A value of f close
to 1 provides evidence that the underlying population variances are equal. In
the output table, if f < 1 "P(F <= f) one-tail" gives the probability of observing
a value of the F-statistic less than f when population variances are equal, and
"F Critical one-tail" gives the critical value less than 1 for the chosen

significance level, Alpha. If f> 1, "P(F

<= f) one-tail" gives the probability of observing a value of the F-statistic greater
than f when populationvariances are equal, and "F Critical one-tail" gives the

critical value greater than 1 for Alpha.

Fourier Analysis

The Fourier Analysis tool solves problems in linear systems and analyzes
periodic data by using the FastFourier Transform (FFT) method to transform

data. This tool also supports inverse transformations, in which the inverse of
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transformed data returns the original data.

Histogram

The Histogram analysis tool calculates individual and cumulative frequencies

for a cell range of data anddata bins. This tool generates data for the number of

occurrences of a value in a data set.

For example, in a class of 20 students, you can determine the distribution of
scores in letter-grade categories. A histogram table presents the letter-grade
boundaries and the number of scores between the lowest bound and the current

bound. The single most-frequent score is the mode of the data.

Tip: In Excel 2016, you can now create a histogram or Pareto chart.

Moving Average

The Moving Average analysis tool projects values in the forecast period, based
on the average value of the variable over a specific number of preceding
periods. A moving average provides trend information that a simple average of
all historical data would mask. Use this tool to forecast sales, inventory, or

other trends. Each forecast value is based on the following formula.

B N is the number of prior periods to include in the moving average
B Ajisthe actual value at time j

B Fjis the forecasted value at time j


https://support.microsoft.com/en-au/office/create-a-histogram-85680173-064b-4024-b39d-80f17ff2f4e8
https://support.microsoft.com/en-au/office/create-a-pareto-chart-a1512496-6dba-4743-9ab1-df5012972856

Random Number Generation

The Random Number Generation analysis tool fills a range with independent
random numbers that are drawn from one of several distributions. You can
characterise the subjects in a population with a probability distribution. For
example, you can use a normal distribution to characterise the population of
individuals' heights, or you can use a Bernoulli distribution of two possible

outcomes to characterise the population of coin-flip results.

Rank and Percentile

The Rank and Percentile analysis tool produces a table that contains the
ordinal and percentage rank of each value in a data set. You can analyze the
relative standing of values in a data set. This tool uses the worksheet functions
RANK.EQ andPERCENTRANK.INC. If you want to account for tied
values, usethe RANK.EQ function, which treats tied values as having the
same rank, or use the RANK.AVG function, which returns the average rank

for the tied values.

Reqgression

The Regression analysis tool performs linear regression analysis by using the
"least squares" method to fita line through a set of observations. You can
analyse how a single dependent variable is affected by the values of one or
more independent variables. For example, you can analyse how an athlete's
performance is affected by such factors as age, height, and weight. You can
apportion shares in the performance measure to each of these three factors,
based on a set of performance data, and then use the results to predict the

performance of a new, untested athlete.

The Regression tool uses the worksheet function LINEST.


https://support.microsoft.com/en-au/office/linest-function-84d7d0d9-6e50-4101-977a-fa7abf772b6d

Sampling

The Sampling analysis tool creates a sample from a population by treating the
input range as a population. When the population is too large to process or chart,
you can use a representative sample. You can also create a sample that contains
only the values from a particular part of a cycle if you believe that the input
data is periodic. For example, if the input range contains quarterly sales figures,
sampling with a periodic rate of four places the values from the same quarter in

the output range.

t-Test

The Two-Sample t-Test analysis tools test for equality of the population means
that underlie each sample. The three tools employ different assumptions: that
the population variances are equal, that the population variances are not equal,
and that the two samples represent before-treatment and after-treatment

observations on the same subjects.

For all three tools below, a t-Statistic value, t, is computed and shown as "t
Stat™ in the output tables. Depending on the data, this value, t, can be negative
or nonnegative. Under the assumption of equal underlying population means, if
t <0, "P(T <=t) one-tail" gives the probability that a value of the t- Statistic
would be observed that is more negative than t. If t >=0, "P(T <=t) one-tail"
gives the probability that a value of the t-Statistic would be observed that is
more positive than t. "'t Critical one-tail" gives the cutoff value, so that the
probability of observing a value of the t-Statistic greater than or equal to "t

Criticalone-tail" is Alpha.

"P(T <=1) two-tail" gives the probability that a value of the t-Statistic would
be observed that is larger inabsolute value than t. "P Critical two-tail" gives
the cutoff value, so that the probability of an observed t- Statistic larger in

absolute value than "P Critical two-tail" is Alpha.



t-Test: Paired Two Sample For Means

You can use a paired test when there is a natural pairing of observations in the
samples, such as when a sample group is tested twice — before and after an
experiment. This analysis tool and its formula performa paired two-sample
Student's t-Test to determine whether observations that are taken before a
treatment and observations taken after a treatment are likely to have come from
distributions with equal population means. This t-Test form does not assume

that the variances of both populations are equal.

Note: Among the results that are generated by this tool is pooled variance, an accumulated measure of the

spread of data about the mean, which is derived from the following formula.
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t-Test: Two-Sample Assuming Equal VVariances

This analysis tool performs a two-sample student's t-Test. This t-Test form
assumes that the two data setscame from distributions with the same
variances. It is referred to as a homoscedastic t-Test. You can use this t-Test to
determine whether the two samples are likely to have come from distributions

with equal population means.

t-Test: Two-Sample Assuming Unequal VVariances

This analysis tool performs a two-sample student's t-Test. This t-Test form
assumes that the two data sets came from distributions with unequal variances.
It is referred to as a heteroscedastic t-Test. As with the preceding Equal
Variances case, you can use this t-Test to determine whether the two samples
are likely tohave come from distributions with equal population means. Use this
test when there are distinct subjects inthe two samples. Use the Paired test,
described in the follow example, when there is a single set of subjectsand the

two samples represent measurements for each subject before and after a



treatment.

The following formula is used to determine the statistic value t.
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The following formula is used to calculate the degrees of freedom, df. Because
the result of the calculationis usually not an integer, the value of df is rounded
to the nearest integer to obtain a critical value from thet table. The Excel
worksheet function T.TEST uses the calculated df value without rounding,
because it ispossible to compute a value for T.TEST with a noninteger df.
Because of these different approaches to determining the degrees of freedom,
the results of T.TEST and this t-Test tool will differ in the Unequal Variances

2
cio)
v (s2/m) (s2/n)
+

m—1 -1

case.

Z-Test

The z-Test: Two Sample for Means analysis tool performs a two sample z-Test
for means with known variances. This tool is used to test the null hypothesis
that there is no difference between two populationmeans against either one-
sided or two-sided alternative hypotheses. If variances are not known, the
worksheet function Z.TEST should be used instead.

When you use the z-Test tool, be careful to understand the output. "P(Z <= z)
one-tail" is really P(Z >= ABS(z)), the probability of a z-value further from 0 in
the same direction as the observed z value when there is no difference between

the population means. "P(Z <= z) two-tail" is really P(Z >= ABS(z) or Z <=



-ABS(z)), the probability of a z-value further from 0 in either direction than the
observed z-value when there is no difference between the population means.
The two-tailed result is just the one-tailed result multiplied by 2. The z-Test tool
can also be used for the case where the null hypothesis is that there is a specific
nonzero value for the difference between the two population means. For
example, you can use thistest to determine differences between the

performances of two car models.

Analysis ToolPak

The Analysis ToolPak is an Excel add-in program that provides data analysis

tools for financial, statisticaland engineering data analysis.
To load the Analysis ToolPak add-in, execute the following steps.
1. On the File tab, click Options.

2. Under Add-ins, select Analysis ToolPak and click on the Go button.



Ease of Access
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3. Check Analysis ToolPak and click on OK.




Add-ins ? >
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4.0n the Data tab, in the Analysis group, you can now click on Data Analysis.
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The following dialog box below appears.

5. For example, select Histogram and click OK to create a Histogram in Excel.
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Histogram

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

1. First, enter the bin numbers (upper levels) in the range C4:C8.

A B C D

1 |Number of students

2 22

3 29

4 40 20
5 30 23
i 48 30
7 24 33
8 21 a0
9 19

10 24

11 22

12 25

13 52

14 35

15 40

16 31

17 37

18 21

19 23

20

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

@ ﬁ E %E E = Data ;‘fmalj,.rslil\i3

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

Forecast Outline Fa Analysis

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

3. Select Histogram and click OK.


https://www.excel-easy.com/data-analysis/analysis-toolpak.html
https://www.excel-easy.com/data-analysis/analysis-toolpak.html
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4. Select the range A2:A19.

5. Click in the Bin Range box and select the range C4:C8.

6. Click the Output Range option button, click in the Output Range box and select
cell F3.

7. Check Chart Output.
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8. Click OK.
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o. Click the legend on the right side and press Delete.
10. Properly label your bins.

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 andselect a color.

Result:



Bin Frequency

0-20 1 Histogram
21-25 g
26-30 2 1o

-
31-35 2 =

a
36-40 3 = 5

w
A0+ 2 '

4]
0-20 21-25 26-30 31-35 36-40 40+
Bin

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

13. Select the range A1:A19.

iy B

1 |MNumber of students
2 22
3 29
4 40
a 30
& A5
7 24
3 21
9 19
10 24
11 22
12 25
13 a2
14 35
15 A0
16 31
17 37
18 21
19 oo 23
20

14.0n the Insert tab, in the Charts group, click the Histogram symbol.
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15. Click Histogram.
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Result. A histogram with 3 bins.

Chart Title

14

12

10

[18, 32] (32, 45) (45, 58]

Note: Excel uses Scott's normal reference rule for calculating the
number of bins and the bin width.

16. Right click the horizontal axis, and then click Format Axis.
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The Format Axis pane appears.

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.
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Result:

Histogram
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Recall, we made the following histogram using the Analysis ToolPak

F G | H | | | ] | K | L | M | M
Bin Frequency

0-20 1 Histogram
21-25 8
26-30 2 10

=
31-35 2 2

w
36-40 3 z 3

o
a0+ 2 &

0
0-20 21-25 26-30 31-35 36-40 40+
Bin

Conclusion: the bin labels look different, but the histograms are the

same. <20 is the same as 0-20, (20, 25]is the same as 21-25, etc.

Tip: you can also use pivot tables to easily create a frequency
distribution in Excel.


https://www.excel-easy.com/examples/frequency-distribution.html
https://www.excel-easy.com/examples/frequency-distribution.html

Create a Macro

Developer Tab | Command Button | Assign a Macro | Visual Basic
Editor

With Excel VBA you can automate tasks in Excel by writing so
called macros. In this chapter, learn howto create a simple macro
which will be executed after clicking on a command button. First,

turn on the Developer tab.

Developer Tab

To turn on the Developer tab, execute the following steps.

1. Right click anywhere on the ribbon, and then click Customize the Ribbon.

File Home Insert Page Layout Formulas Data Review Wiew Help
Eﬁ & Cut Calibri S A A E== #- BwapTed
[\@ I::l:lp\l' b
Paste ! = = — | == == | &
B I U~ | tie|<h A~ — —= = &= =*=
- {g Format Painter - — — - — — I — EiEgeliiee
e . Add Group to Quick Access Toolbar Tt
Customize the Ribbon...
Al - _ b
Collapse the Ribbon
A B C D E F G H I
[ ]
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2. Under Customize the Ribbon, on the right side of the dialog box, select Main
tabs (if necessary).

3. Check the Developer check box.


https://www.excel-easy.com/vba/create-a-macro.html#developer-tab
https://www.excel-easy.com/vba/create-a-macro.html#command-button
https://www.excel-easy.com/vba/create-a-macro.html#assign-macro
https://www.excel-easy.com/vba/create-a-macro.html#visual-basic-editor
https://www.excel-easy.com/vba/create-a-macro.html#visual-basic-editor
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4. Click OK.

5. You can find the Developer tab next to the View tab.

File Home Insert Formulas Data Review View Developer Help
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Command Button

To place a command button on your worksheet, execute the following steps.

1.0n the Developer tab, click Insert.


https://www.excel-easy.com/vba/create-a-macro.html#developer-tab

2. Inthe ActiveX Controls group, click Command Button.
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3. Drag a command button on your worksheet.

Assign a Macro

To assign a macro (one or more code lines) to the command button, execute

the following steps.1. Rightclick CommandButtonl (make sure Design Mode

is selected).
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The Visual Basic Editor appears.

3. Place your cursor between Private Sub CommandButtonl Click() and End Sub.

4. Add the code line shown below.

E Microsoft Visual Basic for Applications - Book [design] - [Sheet] (Code)] — O >
1 File Edit View Inset Format Debug BRun Tools Add-Ins  Window Help el
- d @l b FEY O £
SR e e ﬂ |CornrnandE|.utton'1 vl |Cli|:k w
E = e Option Explicit =
=&} VBAProject (Book1) ) )
EI@ Microsoft Excel Objects Priwvate Sub CommandButtonl Click()
Sheet1 (Sheet1)
@ ThisWWarkbook Range ("&1") .Value = "Hellr:u"|
End Sub
W
>




Note: the window on the left with the names Sheetl (Sheetl) and
ThisWorkbook is called the ProjectExplorer. If the Project Explorer is not
visible, click View, Project Explorer. If the Code window for Sheetl is not
visible, click Sheetl (Sheetl). You can ignore the Option Explicit statement for

now.

5. Close the Visual Basic Editor.

6. Click the command button on the sheet (make sure Design Mode is deselected).

Result:
A B C D E F €] H |
1 [Hello
2 CommandButtonl
3
4
a3

Congratulations. You've just created a macro in Excel!

Visual Basic Editor

To open the Visual Basic Editor, on the Developer tab, click Visual Basic.
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File Home Insert Formulas Data Review Wiew Developer Help
= B B
v EC I = Eﬁ [l View Code
Visual Macros Insert Design _
Earsic% ,&Macrn Security - MWaode E| Run Dialog
Code Add-ins Controls
Visual Basic (Alt+F11) £
Dpen the Visual Basic editor,
I A ; B ; o= ; D . E . F | G H . I
1 |Hello
2 | CommandButtonl
3_
4_
5
The Visual Basic Editor appears.
E Microsoft Visual Basic for Applications - Book1 - [Sheet] (Code]] — O X
Bl File Edit View Insert Format Debug Bun  Tools Add-lns  Window Help - | X
- 449 o B HEFY =
S s EI |CommandE|.utton1 v| |Clin::k v|
= el Option Explicit &
=-%% VBAProject (Book1) ) )
EI@ Microsoft Excel Objects Private Sub CommandButtonl Clicki()
i Sheetl (Sheet1)
@ ThisWorkhook Range ("A1"™) .Value = "Hellr::"'|
End Sub
W
== <« >

Descriptive Statistics

You can use the Analysis Toolpak add-in to generate descriptive statistics. For

example, you may have thescores of 14 participants for a test.



1 |Scores
2 | 82
3 | 93
4 91
S | 09
6 | 96
7] bl
8 | 83
9 58
10 | 59
11 | 100
12 | 93
13 | 71
14 | 73
15 | 98
16

To generate descriptive statistics for these scores, execute the following steps.

1.0n the Data tab, in the Analysis group, click Data Analysis.

Bp EZ =8 oH &

What-If Forecast Group Ungroup Subtotal
Analysis=  Sheet r A

= Data Analysis

Forecast Outline Fa Analysis

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

2. Select Descriptive Statistics and click OK.

Data Analysis 7 X
Analysis Tools
Anova: Single Factor ™ h‘
Anova: Two-Factor With Replication Cancel
Anova: Two-Factor Without Replication
Correlation
Cavariance -

Exponential Smoothing

F-Test Two-Sample for Yariances

Fourier Analysis

Histagram b
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3. Select the range A2:A15 as the Input Range.

4. Select cell C1 as the Output Range.

5. Make sure Summary statistics is checked.

Descriptive Statistics ?
Input

Input Range: SAS2:5A515 2.5
Grouped By: @ Columns Cancel

) Rows Help

[] Labels in first row

Cutput options

(® Qutput Range: 5C51 =5

O Mew Waorksheet Ply:

() Mew Workbook

A Summary statistics!

[] confidence Level for Mean: 85 ¥

[ ] kth Largest: 1

[] Kth smallest: 1

6. Click OK.
A C D

1 |5cores Columnl

2 | 82

3 | 93 Mean 81.21428571
4 91 Standard Error 4045318243
5 | 69 Median 85
6 | =[] Mode 93
7 61 Standard Deviation  15.13619489
8 a8 Sample Variance 229.1043956
9 | o8 Kurtosis -1.426053306
10 59 Skewness -0.402102004
11| 100 Range 42
12 93 Minimum 58
13 | 71 Maximum 100
14 | 78 sum 1137
15_ 95 Count 14
16




Anova

This example teaches you how to perform a single factor ANOVA (analysis of
variance) in Excel. A singlefactor 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: ul = p2 = p3

H1: at least one of the means is different.

A B C D

1 |economics medicine history

2 42 g9 35
3 53 54 40
4 49 58 53
5 53 64 42
il 43 o4 50
7 44 55 39
g 45 56 55
9 32 39
10 54 40

11

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

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

@ ﬁ E %E E = Data Analj,rsling

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

Forecast Outline Fa 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 ? X

Analysis Tools

-DK
Anova: Single Facterr & L3
Anova: Two-Factor With Replication

Cancel
Anova: Two-Factor Without Replication
Correlation
Covariance Help

Descriptive Statistics

Exponential Smoothing

F-Test Two-Sample for Yariances

Fourier Analysis

Histagram b

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

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

Anova: Single Factor ? >
Input
= oK
Input Range: SASZISCS10 3.5 _
Cancel
Grouped By: @inumns
() Rows Help

[] Labels in first row
Alpha: |0.05

Cutput options

@Qutput Range: SES1| EB

i |

O Mew Waorksheet Ply:
D Mew Workbook

5. Click

OK.

Result:



E F G H | 1 K
Anova: 5ingle Factor

SUMMARY
Groups Count Sum Average Variance
Column 1 e 435 48.33333 23.5
Column 2 7 420 60 32.33333
Column 3 9 393 43.060687 50.5
ANOVA
Source of Variation 55 df S 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. Therefore, we reject the null hypothesis. The means of the three
populations are not all equal. At least one of the means isdifferent. However,
the ANOVA does not tell you where the difference lies. You need a t-Test to

test eachpair of means.

F-Test

This example teaches you how to perform an F-Test in Excel. The F-Test is

used to test the nullhypothesis that the variances of two populations are equal.
Below you can find the study hours of 6 female students and 5 male students.

HO: 612
_ 522
H1: 612

* 022


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

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.

1.0n the Data tab, in the Analysis group, click Data Analysis.

r r o = = Data Analysis
L] ys
7 EJ  sH el gH -
What-If Forecast | Group Ungroup Subtotal
Analysis~  Sheet = =
Forecast Outline Ma 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 ? *
Analysis Tools
Anaova: 5ingle Factor ~ k
Anova: Two-Factor With Replication Cancel
Anova: Two-Factor Without Replication
Caorrelation
Covariance Help

Descriptive Statistics

Exﬁnnential Smnnthini

Fourier Analysis
Histogram 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 ? >

Input

= 04
Wariable 1 Range: CASTGALT Faz _
Variable 2 Range: SESSRESE s Cancel
|:||__EII::|EI5 Help
Alpha: | 0.05

Cutput options

(®) Qutput Range: eS| .5
() Mew Worksheet Ply:

() Mew Workbook

6. Click

OK.

Result:

E F G
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 J.3732T18E9
P{F==f} one-tail 0.037888376
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 unequal.



Go to Next Chapter: Create a Macro

t-Test

This example teaches you how to performa t-Test in Excel. The t-Test is used

to test the null hypothesisthat the means of two populations are equal.

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

HO: pl -
pu2 = 0H1:
ul - p2 #
0

A B
1 [Female Male
2 26

3 25

a a3

5 34

] 18

7 52

g

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

23
30
18

28

1. First, perform an F-Test to determine if the variances of the two populations

are equal. This is not thecase.

2.0n the Data tab, in the Analysis group, click Data Analysis.

=EC g2

What-If Farecast
Analysis=  Sheet

Forecast

r - C
2 E
95 8

Group Ungroup Subtotal

-

= Data Analysis

Analysis
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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.

Data Analysis ? e
Analysis Tools
Histagram ~ k‘
Moving Average Cancel

Random Mumber Generation

Fank and Percentile

Regression

Sampling

t-Test: Paired Two Sample for Means

t-Test: Twn-SamEIE Assumini Eiual Yariances

z-Test: Two Sample for Means b

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: ul - u2 = 0).

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

t-Test: Tweo-5ample Assuming Unequal Variances 7 prd
Input

Wariable 1 Range: TASTEAST 505
Variable 2 Range: SESSESE s Cancel
Hypothesized Mean Difference: 0 Help

|:| Labels

Alpha: |0.05

Cutput options
(@) Qutput Range: SEST Fa

() Mew Worksheet Ply:
O Mew Warkbook

8. Click

OK.
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Result:

E F G
t-Test: Two-Sample Assuming Unequal Variances

Variable 1 | Variable 2

Mean 33 24.8
Variance 160 21.7
Observations & 5
Hypothesized Mean Difference 0
df 7
i 5tat 1.47260514
P(T<=t) one-tail 0.092170202
t Critical one-tail 1.894573605
P(T<=t) two-tail 0.184340405
t Critical two-tail 2.364624252

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. Therefore, we do not reject thenull hypothesis. The
observed difference between the sample means (33 - 24.8) is not convincing
enoughto say that the average number of study hours between female and male

students differ significantly.

Moving Average

This example teaches you how to calculate the moving average of a time series
in Excel. A movingaverage is used to smooth out irregularities (peaks and

valleys) to easily recognize trends.

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



Q23 - I

ﬂ 1 B 1 C 1 D 1 E 1 F 1 G 1

1| 1

K 1 L 1 M 1

N

|Period o 1 2 3 4 5
| Actual 240 540 210 380

Price

. Period

. Moving Average

7 8
250 1100

870

9 10 11
500 950

Artua

2.0n the Data tab, in the Analysis group, click Data Analysis.

Bp EZ =8 oH &

What-If Forecast Group Ungroup Subtotal
Analysis=  Sheet r A

Forecast Outline

Note: can't find the Data Analysis button? Click here to load the Analysis

ToolPak add-in.

3. Select Moving Average and click OK.

(]

F{ Data Analysis

Analysis

Data Analysis

Analysis Tools

F-Test Two-Sample for Yariances
Fourier Analysis

Histniram

Random Mumber Generation
Rank and Percentile
Regression

Sampling

Exponential Smoothing ~

t-Test: Paired Two Sample for Means b

? >
-DK
L3
Cancel

Help

4. Click in the Input Range box and select the range B2:M2.

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

7. Click OK.

Maoving Average ? X

Input
— oK
Input Range: SBS2:5MS2 25 -h;

|:| Labels in First Row
Interval: &

COutput options
Output Range: 5B53| s
Mew Worksheet Ply:

MNew Workbook

Dghart Cutput Dgtandard Errors

8. Plot a graph of these values.

COUNTIF  ~ X « [ | =AVERAGE(B2:G2)

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

1 |period 0 1 2 3 4 5 6 7 2 9 10 11
2 |Actual 1120 150, 240 540 210 ESD! 120 870 250 1100 500 950
3 |Interval =6 #N/A #N/A #N/A #N/A #N}'ﬁ.lﬂl! 273 393 395 488 537 632
4_
5 Moving Average
2' 1200
8: 1000
9_
10| 80D
11 g GO0
12 = Y Actua
13‘ 400 V Interval = &
14 200 \:"
15
16 ° i
| 0 1 2 3 4 5 6 7 8 9 10 11 12
1?— Period
18
19

Explanation: because we set the interval to 6, the moving average is the average



of the previous 5 data points and the current data point. As a result, peaks and
valleys are smoothed out. The graph shows an increasing trend. Excel cannot
calculate the moving average for the first 5 data points because there are not

enough previous data points.

9. Repeat steps 2 to 8 for interval = 2 and interval =

COUNTIF X X v =AVERAGE(B2:C2

A B 2 D E F G H 1 1 K L M M
1 |Pericd . 0 1 2 3 4 5 B 7 8 9 10 11
2 |Actual 120 15D| 240 540 210 380 120 870 250 1100 500 950
Interval =2 #N,-"A —A"u"EH 195 330 375 295 250 495 560 675 800 725
4 |Interval =4 #N/A #N/A #N,’rﬁ". 263 285 343 313 395 405 5385 680 0O
5 |Interval =6 #N/A #N/A #N/A #N/A #N/A 273 273 393 395 488 537 632
B

Moving Average

Actua

Price
[=
[=
[

nterval= 2

nterval = 4

11

= 200 /\IIL J/

13 /
vZa

16 200 \} nterval = 6

Period

Conclusion: The larger the interval, the more the peaks and valleys are smoothed
out. The smaller theinterval, the closer the moving averages are to the actual data

points.

Exponential Smoothing

This example teaches you how to apply exponential smoothing to a time series in
Excel. Exponentialsmoothing is used to smooth out irregularities (peaks and

valleys) to easily recognize trends.



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

024 - j 2

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

Period 0 1 2 3 4 3 B 7 8 3 10 11
Actual 120 150 240 540 210 380 120 870 250 1100 500 950

Exponential Smoothing

I
[
I
=1
=1

|
=}
=1
=1

LY =D TN = R, B R S N R

=
=
Price
(=11
[
[

Actua

E Period

2.0n the Data tab, in the Analysis group, click Data Analysis.

L L o = — Data Analysis
B ¥5
B Bd | ed eH Bd
What-If Forecast Group Ungroup Subtotal :
Analysis=  Sheet o >
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.
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Data Analysis 7 X

Analysis Tools
Anava: single Factor A k‘

Anova: Two-Factor With Replication

Cancel
Anova: Two-Factor Without Replication
Correlation
Covariance Help

Descriitive Statistics

F-Test Two-Sample for Yariances
Fourier Analysis
Histagram b

4. Click in the Input Range box and select the range B2:M2.

5. Click in the Damping factor box and type 0.9. Literature often talks about

the smoothing constant a(alpha). The value (1- o) is called the damping

factor.

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

7. Click OK.

Exponential Smoothing ? >
Input

Input Range: 5B52:3MS2 E:5

Damping factor: 0.9 a=01 Cancel

[ ]Labels Help
QOutput options

Dutput Range: 5553| Rz

Mew Waorksheet Ply:

Mew Workbook

[] chart Output [] standard Errars

8. Plot a graph of these values.



COUNTIF - b

A B =

'

J =0.1*C2+0.9*C3

D E F G H | J K L

%) N

L= R R = B O =

Al AL A A==
Co |~ SR TUR R

=
Lo

Period D_ 1_
Actual 1201

150

10
00

2 3 4 5 6 7 8 9
240 340 210 380 1200 8YV0 250 1100

Alpha=0.1 #N,-",ﬂ.l 120

=0.1*

135 175 179 199 191 259 258 342

Price
[=
[=

Exponential Smoothing

— Actual

— Alpha =0.1

6 7 & 9 10 11 12

Period

11
950
358

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 pointbecause 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.



COUNTIF  ~ X L | Dnscrarns

A B C D E F G H I J K L
1 |Period o__ 1 2 3 4 5 6 7 8 3 10
2 |Actual 1200 1s0] 240 sS40 210 380 120 870 250 1100 500
3 |Alpha=0.1 #N/A 120 123 135 175 179 199 131 259 258 342
4 |Alpha=0.3 #N/A 120 129 162 276 256 293 241 430 376 593
5 |Alpha=0.8 #N/Al 120|=0.8*¢ 221 476 263 357 167 729 346 949
&
; Exponential Smoothing
5 1200
10 1000
11 /
= 800

—— Actual
13 ? 00 \U/ -
14 o \ WAl e
400 Alpha =0.3

15 \ 0 /\L/’
16 200 F/W_qu'_ Alpha =0.8
17 )
= 0 1 2 3 4 5 & 7 B 9 10 11 12
= Period
20
21

11
950
358
365
590

Conclusion: The smaller alpha (larger the damping factor), the more the peaks

and valleys are smoothedout. The larger alpha (smaller the damping factor),

the closer the smoothed

Correlation

The correlation coefficient (a value between -1 and +1) tells you how strongly

two variables are related toeach other. We can use the CORREL function or the

values are to the actual data points.

Analysis Toolpak add-in in Excel to find the correlation coefficient between

two variables.

- A correlation coefficient of +1 indicates a perfect positive correlation. As

variable X increases, variable Y increases. As variable X decreases, variable Y

decreases.



B3 - Jx =CORREL[AZ2:AG,B2:B6)

A B C D E F G H |

1| \ -

B 12
2 | 0 2
3 10 12 10
4 2 4 e ¥
5 | 12 14 2 —_—
6 | 6 8 .
7 1 2 3 4 s
8 | 1_|
9

- A correlation coefficient of -1 indicates a perfect negative correlation. As

variable X increases, variable Zdecreases. As variable X decreases, variable Z

increases.
B3 \ fc || =CORREL(A2:A6,B2:B6)
A B C D E F G H I
1 |x z
. 15
2 | 0 2
3 10 -8 10
4 | 2 0
5 | 12 -10 :
o—
6 6 a4 o )
7 1 2 3 3 5 z
g | -1_| 5
9 -
10 | 0
11 15
12|
13

- A correlation coefficient near 0 indicates no correlation.

To use the Analysis Toolpak add-in in Excel to quickly generate correlation

coefficients between multiple variables, execute the following steps.

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



Bp B4 =8 oH &

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

Faorecast Outline

| — Data Analysis

Analysis

Note: can't find the Data Analysis button? Click here to load the Analysis

ToolPak add-in.

2. Select Correlation and click OK.

Data Analysis

Analysis Toaols

Anova: single Factar
Anova: Two-Factor With Replication

Anova: Two-Factor Without REEIicatinn

Covariance

Descriptive Statistics
Exponential Smoothing

F-Test Two-Sample for Variances
Fourier Analysis

Histagram

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

N Fx
A | B | c | D | E | | G | |

1A B C i

m 1 15
2 | 0 2 21
3 | 14 6 11l
4 | 1 8 3l 10 S
5 | 10 5 13 .
61 _____ S _____5___ %4 5 .
L BR % 3C
8— 0
3 1 2 3 4
10
11

4. Check Labels in first row.

5. Select cell A8 as the Output Range.
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6. Click OK.

Correlation ? ot

Input

Input Range: SAST1:SCSE RS

Grouped By: @ Columns ki

O Rows Help

Labels in first row

Cutput options

(@ Qutput Range: SASE Fhz

() New Worksheet Ply:

O Mew Warkbook

Result.
AS v e
A B C E F ] H |

1 |A B C i

2 0 2 2 -

3 14 ] 11

4 1 8 3 10 —_
5 10 5 13 s
i 3 ] 4 3

7 C
a8 A B 0

9 |A 1 1 2 3 L 5
io|Be 0.191516 1

11|C 0.909268 0.108893 1.

12

Conclusion: variables A and C are positively correlated (0.91). Variables A and B

are not correlated (0.19). Variables B and C are also not correlated (0.11) . You

can verify these conclusions by looking at the graph.

Regression

R Square | Significance F and P-Values | Coefficients | Residuals

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

Below you can find our data. The big question is: is there a relation between
Quantity Sold (Output) andPrice and Advertising (Input). In other words: can

we predict Quantity Sold if we know Price and Advertising?

A B C | D

1 |Quantity Sold Price Advertising
2 8500 52 52,800
3 4700 35 $200
4 | 5800 53 5400
5 | 7400 32 $500
6 | 6200 55 53,200
7 | 7300 33 31,800
8 5600 54 5900
9

1.0n the Data tab, in the Analysis group, click Data Analysis.

r r o = — Data Analysis
B ¥s
B Bd | ed eH gd
What-If Forecast Group Ungroup Subtotal
Analysis=  Sheet r A
Forecast Outline Fa Analysis

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

2. Select Regression and click OK.

Data Analysis ? x
Analysis Tools

analy
Histagram ~ k‘
Maoving Average Cancel

Random Mumber Generation
Fank and Percentile

Sampling

t-Test: Paired Two Sample for Means

t-Test: Two-5ample Assuming Equal Variances

t-Test: Two-5ample Assuming Unequal Variances
Z-Test: Two Sample for Means A
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3. Select the Y Range (A1:A8). This is the predictor variable (also called
dependent variable).

4. Select the X Range(B1:C8). These are the explanatory variables (also

called independent variables). These columns must be adjacent to each other.

5. Check Labels.

6. Click in the Output Range box and select cell A11.

7. Check Residuals.

8. Click OK.
Regression ? *
et
Input ¥ Range: SAST:5ASE 5.5 *
Cancel
Input X Range: SB51:5C58 2.5
. Help
[] Labels [] constant is Zero
|:| Confidence Level: 55 %

Cutput options
(®) Output Range: SAS11 Bz
i) Mew Waorksheet Ply:

ID MNew Workbook
Residuals
[iResiduals: [ Residual Plots

..........................

[ ] standardized Residuals [] Line Fit Plaots

Mormal Probability
[ ] Mormal Probability Plots

Excel produces the following Summary Output (rounded to 3 decimal places).

R Square

R Square equals 0.962, which is a very good fit. 96% of the variation in



Quantity Sold is explained by the independent variables Price and Advertising.
The closer to 1, the better the regression line (read on) fits thedata.

11 [SUMMARY QUTPUT

12

13 Regression Statistics

14 |Multiple R 0.981
15 |R Sguare 0.962
16 |Adjusted R Square 0.943
17 |Standard Error 310.524
18 |Observations 7
15

Significance F and P-values

To check if your results are reliable (statistically significant), look at
Significance F (0.001). If this value isless 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.

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

20 [ANOVA

21 df 58 nS F Significance F

22 |Regression 2 9894299.568 4847149.784 50.269 0.001

23 |Residual 4 335700.432 96425.108

24 (Total & 10080000.000

25

26 Coefficients  Std Error tStat  P-values Lower 35% Upper35%
27 | Intercept 8536.214 386.912 22.062  0.000 74581.975) 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 with 835.722 units. For each unit increasein Advertising, Quantity

Sold increases with 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 fom the predicted
data points (using the equation). For example, the first data point equals 8500.
Using the equation, the predicted data point equals8536.214 -835.722 * 2 + 0.592
* 2800 = 8523.009, giving a residual of 8500 - 8523.009 = -23.009.

33 |RESIDUAL OUTPUT

34

35 Observation Predicted Quantity Sold  Residuals
36 1 8523.009 -23.009
37 2 44756.048 223.952
38 3 6265.938 -465.938
39 4 7160.883 239,117
40 5 6252.733 -52.733
41 6 7095.058 204,942
42 7 5726.330 -126.330
43

You can also create a scatter plot of these residuals.



Residuals
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Create a Macro

Developer Tab | Command Button | Assign a Macro | Visual Basic Editor
With Excel VBA you can automate tasks in Excel by writing so called macros.

In this chapter, learn howto create a simple macro which will be executed after

clicking on a command button. First, turn on the Developer tab.

Developer Tab

To turn on the Developer tab, execute the following steps.

1. Right click anywhere on the ribbon, and then click Customize the Ribbon.

File Home Insert Page Layout Formulas Data Review WView Help
ftl dh Cut Calibri dno s E=E 0 ®- BWapTedt
(3 Copy -~
Past 4 = —= — = 3=
B T | . I = —= = | &= a=
- <¥ Format Painter - — — — | T MEFQE&CE
Clipboard 5 Add Group to Quick Access Toolbar Alignment
Customize the Ribbon...
Al - _ [y
Collapse the Ribben
A B £ D E F G H I

[ ]

2
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2. Under Customize the Ribbon, on the right side of the dialog box, select Main
tabs (if necessary).

3. Check the Developer check box.

Excel Options ? >

General

Formulas
Customize the Ribbon:

Pata hd | Main Tabs hd

Proofing
Save ] Main Tabs
| Background Remaoval

Language 3 [#] Home
Ease of Access b Insert

[ ] Draw
Advanced g

Page Layout
Customize Ribbon || Formulas

Add == Data

Cuick Access Toolbar << Remove Review Izl

Add-ins [+] View
o
Trust Center dd-ine
[« Help
| Mew Tab | | Mew Group | | Rename... |
Customizations: '-'i:'
[+] |Imgort,."Export h |'-'§:'
[4] (]
I QK | | Cancel |
4. Click OK.
5. You can find the Developer tab next to the View tab.
File Home Insert Formulas Data Review View Developer Help
[ﬁﬁ— ::Er [@ Record Macro C@ ﬁ}l E '" Igl [=] Properties
— Use Relative Ref View Cod
Yisual I"u-"lﬂl:rl::usE =€ RElEHvE RETErEness Add-  Excel COM Insert Design . eade
Basic M\ Macro Security ins  Add-ins Add-ins - Mode [ZlRun Dialog
Code Add-ins Controls

Command Button



To place a command button on your worksheet, execute the following steps.
1.0n the Developer tab, click Insert.

2. Inthe ActiveX Controls group, click Command Button.

File Home Insert Formulas Data Review View Developer Help

[FEI % Eﬂecnrdhﬂacm C@ E{D} E—‘} Eﬁ @ F'ru:uperties

n Use Relative References ol View Cod
Visual Macros @ F el neTErEnee Add-  Excel COM Insert Design El‘ e
Basic /M Macro Security ins  Add-ins Add-ins *  Mode [=lRun Dialog
Code Add-ins Form Controls
Al - 5 - HIE ©
™ Aa B Gl E B

ActiveX Controls I
% =

&Y o A = Y
Command Button (ActiveX Control)

Inzert a command button contral,

L B R N

3. Drag a command button on your worksheet.

Assign a Macro

To assign a macro (one or more code lines) to the command button, execute the
following steps.

1. Right click CommandButtonl (make sure Design Mode is selected).

2. Click View Code.
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File Home Insert Formulas Data Review WView Developer Help

[ﬁﬁ_ —=] [i@ Record Macro {@}] = Eﬁ Properties

- = ﬂ{c::}

Use Relative Ref o) View Cod
Vieual Macros EH Use Relative References Ereel  COM nsert (R E e Code
Basic M\ Macra Security Add-ins Add-ins - Mode [Z!Run Dialog
Code Add-ins Contrals
Command... ¥ Je || =EMBED("Forms.CommandButton.1","")
A | B | C | D | E | F | G | H | I

£ 0
2 | CommandButtonl
: 7] A Cut
4

] Copy
5 [ Cop
El_ ﬁﬂ Paste
7] Properties
8 | [5] View Code
9

] ComrmandButton Object »
10 |
11 Grouping 3
12_ Crder 2
13_ % Eormat Control...
14
15

The Visual Basic Editor appears.

3. Place your cursor between Private Sub CommandButtonl Click() and End Sub.

4. Add the code line shown below.

E Microsoft Visual Basic for Applications - Book] [design] - [Sheet] (Code)] - O *
1 File Edit View Insert Format Debug PRun Tools Add-lns  Window Help S e
- A9y TV * 0 -

Project - VBAProject EI |CommandButton'1 v| |Cli|:k v|
= B Option Explicit T'

=-%& VBAProject (Book1)

- Microsoft Excel Objects Private Sub CommandButtonl Click()

i~ EH] Sheetl (Sheetl)
.48 Thisworkbook Range ("A1") .Value = "Hello"|
End Sub
L
== ¢ 3

Note: the window on the left with the names Sheetl (Sheetl) and



ThisWorkbook is called the ProjectExplorer. If the Project Explorer is not
visible, click View, Project Explorer. If the Code window for Sheetl is not

visible, click Sheetl (Sheetl). You can ignore the Option Explicit statement for

now.

5. Close the Visual Basic Editor.

6. Click the command button on the sheet (make sure Design Mode is deselected).

Result:
A B C D E F G H 1
1 [Hello
2 CommandButtonl
3
4
a

Congratulations. You've just created a macro in Excel!

Visual Basic Editor

To open the Visual Basic Editor, on the Developer tab, click Visual Basic.

File Home Insert Formulas Data Review View Developer Help
L) 3 =N
Visual Macros - Insert Design E'\‘Jiewliude
Basic _L Macro Security - Maode E| Run Dialeg

Ik Code Add-ins Controls
Visual Basic (Alt+F11) £
Open the Visual Basic editor,
A B C D E F G H 1

1 [Hello
2 CommandButtonl
3
4
5

The Visual Basic Editor appears.
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E Microzoft Visual Basic for Applications - Book1 - [Sheet1 (Code]] - O X

1 File Edit View |Insert Format Debug PRun  Tools Add-lns  Window Help - 8 X
Eo-d @9 rn A BFY Q@ <
Project - VBAProject & |Commandﬂutmn'1 v| |Cli|:k w
B = s Option Explicit =

%4 VBAProject (Book1)
(- Microsoft Excel Objects
.. Sheet1 (Sheet1)
@ ThisWarkbook

Private Sub CommandButtonl Clicki)

Range ("AL1"™) .Value = "I—lellc-"|

End Sub

Swap Values

This example teaches you how to swap two values in Excel VBA. You will

often need this structure inmore complicated programs as we will see later.

Situation:

Two values on your worksheet.

A B C D E F G H 1
10 5

CommandButtonl

s W pa

Place a command button on your worksheet and add the following code lines:

1. First, we declare a variable called temp of type Double.

Dim temp As Double

2. We initialize the variable temp with the value of cell Al.
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temp = Range("A1").Value

3. Now we can safely write the value of cell B1 to cell Al (we have stored the

Range("Al1").Value = Range("B1").Value
value of cell Al to temp sowe will not lose it).

4. Finally, we write the value of cell Al (written to temp) to cell B1.

Range("B1").Value = temp

5. Click the command button two times.

Result:
A B C D E F ] H |
1 3 10
2 CommandButtonl
3
4
3
A B C D E F G H |
1 10 5
2 CommandButtonl
3
4
5

Run Code from a Module

As a beginner to Excel VBA, you might find it difficult to decide where to put
your VBA code. The Create a Macro chapter illustrates how to run code by
clicking on a command button. This example teachesyou how to run code from

a module.
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1. Open the Visual Basic Editor.

2. Click Insert, Module.

Microzoft Visual Basic for Applications - Book — O >
EEiIe Edit  View lnsertiFgrmat Debug Run  Tools  Add-lns  Window Help

EHME-Ad 2 n =@ BFY - @
Project - VBAProject UserForm
=
*3

Procedure...

oo e

El@ ect (E Class Module
E% Microsoft Ex File...
B Sheetl

----- @ Thisw::r;d:uuk

3. Create a procedure (macro) called Cyan.

Sub Cyan()

End Sub

Note: a procedure is either a sub or a function. Learn more about functions and
subs here, if you like.

4. The sub changes the background color of your worksheet to cyan. To

Cells.Interior.ColorIndex = 28

achieve this, add the followingcode line.

Note: instead of ColorIndex number 28 (cyan), you can use any

ColorIndex number. To run the procedure, execute the following

steps.
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5. Click Macros.

File Home Insert Formulas

Review View Developer Help

Data
@ 5:|Er @Recordhﬂacm 5} E{E}] E‘%’} E‘ﬂ @ Prupertiﬁ

— b Use Relative Ref = View Cod
Visual Macmsﬁ ze Relative References S insert Design ow Code
Basic M\ Macro Security ins  Add-ins Add-ins - Mode [=lRun Dialog

Code Add-ins Caontrols
Al View Macros (Alt+F8)

See a list of macros you can work
with,

S @ Tell me more

[N

6. Select Cyan and click Run.

Macrao ? ot
Macro name:

Cyan + Run
oan |

Macros in: |[All Open Waorkbooks

Description

Result:



“ m Sheetz | Sheets | (@ K LD

Ready 25

- 0 - 0 + 100%

Note: code placed into a module is available to the whole workbook. That means
you can select Sheet2 or Sheet3 and change the background color of these sheets
as well. The Add a Macro to the Toolbar program illustrates how to make a

macro available to all your workbooks (Excel files). Remember, code placed on a

sheet (assigned to a command button) is only available for that particular sheet.

Macro Recorder

Record a Macro | Run a Recorded Macro | See the Macro

The Macro Recorder, a very useful tool included in Excel VBA, records every
task you perform with Excel. All you have to do is record a specific task once.
Next, you can execute the task over and over withthe click of a button. The
Macro Recorder is also a great help when you don't know how to program a
specific task in Excel VBA. Simply open the Visual Basic Editor after

recording the task to see how it canbe programmed.
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Unfortunately, there are a lot of things you cannot do with the Macro Recorder.
For example, you cannot loop through a range of data with the Macro Recorder.
Moreover, the Macro Recorder uses a lot more codethan is required, which can

slow your process down.
Record a Macro

1.0n the Developer tab, click Record Macro.

File Home Insert Formulas Data Review View Develc:per Help

@ EZEI" Eﬁemrdhﬂacml/\\? [gj l{{:}}‘ E:‘ ‘[fE \I__-EI =] Properties

llze Relative Ref 5 View Cod

Visual Macros @ RIS s Add-  Excel COM Insert El E-e0s

Basic A\ Macro Security ins  Add-ins Add-ins - (=l Run Dialog
Code Add-ins Controls

A1l Record Macro

Record a macro.
A E F G H 1
Each of the commands you 1
| .l perform will be saved into the
macro so that you can play them
back again.

= R

2. Enter a name.

3. Select This Workbook from the drop-down list. As a result, the macro

will only be available in the current workbook.
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Record Macro ? x>

Macro name:
Macrol

Shortcut key:
Ctrl=

Store macro in:

This Workbook
Personal Macro Waorkbook

Des jew workbook
This Workbook *

Note: if you store your macro in Personal Macro Workbook, the macro will be
available to all your workbooks (Excel files). This is possible because Excel
stores your macro in a hidden workbook that opens automatically when Excel
starts. If you store your macro in New Workbook, the macro will only be

available in an automatically new opened workbook.

5. Click OK.

6. Right mouse click on the active cell (selected cell). Be sure not to select

any other cell! Next, click Format Cells.



S Cut
(@ Copy
ﬁj Paste Options:

A

Paste Special...

Inzert...
Delete...
]
Filter 3
Sort 3

Mew Comment

Mew Mote

o] O T

Eormat Cells...

Pick From Drop-down List..

7. Select Percentage.

Format Cells

Mumber  Alignment Font

Categorny:

General Sample

Mumber
currency
Accounting
Date

Time
Percentage
Fraction k‘
Scientific
Text

Special
Custom

Decimal places:

Baorder

2

Protection

Percentage formats multiply the cell value by 100 and displays the result with a percent symbaol.

Cancel

8. Click OK.




9. Finally, click Stop Recording.

File Home Insert Formulas Data Review View Develc:per Help

1) [ Dlsepnecsuing D B B | s N Browess

Usze Relative Ref 5 View Cod
Visual Macros itz = e Add-  Excel COM Insert Design Ifl e ee

Basic A\ Macro Security ins  Add-ins Add-ins ~  Mode [ElRun Dialog
Code Add-ins Controls

Al Stop Recording
Record a macro.

—[ Each of the commands you

| perform will be saved into the
macro so that you can play them
back again.

=ow R

Now we'll test the macro to see if it can change the number format to Percentage.

1. Enter some numbers between 0 and 1.

2. Select the numbers.

A B
Percentages
0.2

0.6

0.8

0.7

1

0.4_

0O (=] @ L W k=

3. On the Developer tab, click Macros.
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[‘ﬂﬂ —=1 [@ Record Macro [5) {Q}I E‘%’} E‘ﬁ [=] Properties
— Use Relative Ref - i View Cod
Visual [ Use Relative References | 000 0 com | inset Design o Cooe
Basic &Macroﬁecurit}r ing  Add-ins Add-ins - Mode E| Run Dialeg
Code Add-ins Contrals
A2 View Macros (Alt+F8) 19
See a list of macros you can work |
Al with b | E | F | 6 | H |
1 Fer @ Tell me more
2 ——
3 0.6
4 0.2
3 0.7
B 1
7 0.4
[ ]
8
4. Click Run.
Macro

Macro name:

Step Into
Edit
Create

Delete

=
I (lee]
=]
: =]
>

Options...

Macrai +
Macrol

Macros in: | All Open Warkbooks
Description

Cancel

Result:



A B
Percentages
20.00%
60.00%
B0.00%
70.00%
100.00%
:m.m%_

=T I = R B R S

See the Macro

To take a look at the macro, open the Visual Basic Editor.

& File Edit View |nsert
- 44
Project - VBAProject &

= _

=-%4 VBAProject (Book1)
=3 Microsoft Excel Objects
Sheetl (Sheetl)

PR @ ThisWarkbook
E-E5 Modules

E Microsoft Visual Basic for Applications - Bookl - [Medulel (Code)]

— O =
Format Debug Run  Jocols  Add-lns  Window  Help e e
) rn B EFY O <
|:General] v| |Ma|:rc-1 e
Option Explicit =
Sub Macrol()

' Ma

End

== £

crol Macro

Selection.NumberFormat
Sub

mO.00%"

Note: the macro has been placed into a module called Modulel. Code placed

into a module is available tothe whole workbook. That means you change the

number format of cells on other sheets as well.

Remember, code placed on a sheet (assigned to a command button) is only

available for that particularsheet. You can ignore the Option Explicit statement

for now.

Use Relative References

By default, Excel records macros in absolute mode. However, sometimes it is
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useful to record macros inrelative mode. This program teaches you how to do
this. If you don't know how to record a macro, we highly recommend you to

read this example first.

Recording in Absolute Mode

To record a macro in absolute mode, execute the following steps.

1. First, click Record Macro.

2. Next, select cell B3. Type Sales and press enter.
3. Type Production and press enter.

4. Type Logistics and press enter.

Result:
A B C D E
1
2
3 Sales
4 Production
5 Logistics
6 | | ]
7
2
9

=
[N S

5. Click Stop Recording.
6. Empty Range("B3:B5").
7. Select any cell on the sheet and run the recorded macro.

Result:
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1

2

3 Sales

4 Production
5 Logistics

6 | | ]
7

2

9

10

11

12

A macro recorded in absolute mode always produces the same result.

Recording in Relative Mode Wouldn't it be nice to place these words anywhere
on the sheet automatically? Not just Range("B3:B5"). This would make the macro
much more flexible. Solution: record the macro in relative mode.

1. Select "Use Relative References".

—1 [i@ Record Macro

i — lIze Relative References
Visual Macros @

Basic M Macro Security

Code

2. First, select any single cell (for example, cell B8).
3. Next, click Record Macro.

4. Type Sales and press enter.

5. Type Production and press enter.

6. Type Logistics and press enter.

Result:



1

2

3

4

5

i

7

8 Sales

9 Production
10 Logistics
11| | ]
12

7. Click Stop Recording.

8. Select any other cell (for example, cell D4) and run the recorded macro.

Result:
A B C D E
1
2
3
4 Sales
5 Production
i] Ln%istics
:Ir | |
8 Sales
9 Production
10 Logistics
11
12

Excel places the words relative to the initial selected cell. That's why it's called
recording in relative mode.

FormulaR1C1

This example illustrates the difference between Al, R1C1 and R[1]C[1] style in
Excel VBA.



1. Place a command button on your worksheet and add the following code line
(Al style):

Range("D4").Formula = "=B3*10"

Result:
D4 v J || =B3*10
yi B C D E F 3 H |
1
2 CommandButtonl
3 2
4 | ED.l
5
il
2. Add the following code line (R1CL1 style):
Range("D4").FormulaR1C1 = "=R3C2*10"
Result:
D4 4 I =5B53*10
fil B C D E F G H |
1
2 CommandButtonl
3 2
4 | EEI-.l
5
il

Explanation: cell D4 references cell B3 (row 3, column 2). This is an absolute

reference ($ symbol in frontof the row number and column letter).

3. Add the following code line (R[1]C[1] style):
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Range("D4").FormulaR1C1 = "=R[-1]C[-2]*10"

Result:
D4 s Je =B3*10
A B C D E F 3 H |
1
2 CommandButtonl
3 2
4 | 201
5
1

Explanation: cell D4 references cell B3 (one row above and 2 columns to the
left). This is a relativereference. This code line gives the exact same result as

the code line used at step 1.

4.Why learning about this? Because the Macro Recorder uses the FormulaR1C1
property (R[1]C[1] style). The Macro Recorder creates the following code lines

if you enter the formula =B3*10 into cell D4.

Subk Macrol()

' Macrol Macro

Range ("D4™) .Select

AoctiveCell.FormulaR1C1l = "=R[-1]C[-2]%10™
Range ("D5") .S5elect
End Sub

Explanation: you can see that this is the exact same code line used at step 3.

Add a Macro to the Toolbar

If you use an Excel macro frequently, you can add it to the Quick Access
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Toolbar. This way you canquickly access your macro. First, we record an

empty macro.

1.0n the Developer tab, click Record Macro.

File Home Insert Formulas Data Review View Developer Help

E@ EZEI" Eﬂecordhﬂacm% (gj {D} E‘Eé} Eﬁ \I__-EI F'ru:upertie:

= Use Relative Ref s o] View Cod

Visual Macros @ = REalNE SRR Add-  Excel COM Insert EJ‘ e -ode

Basic A\ Macro Security ins  Add-ins Add-ins - (! Run Dialog
Code Add-ins Controls

Record Macro
Al 1
Record a macro.

—[ Each of the commands you

| perform will be saved into the
macro so that you can play them
back again.

= R

2. Name the macro MyName. Choose to store the macro in Personal Macro
Workbook. This way the macro will be available to all your workbooks
(Excel files). This is possible because Excel stores yourmacro in a hidden

workbook that opens automatically when Excel starts.

7 >

Record Macro
Macro name:
MyMame

Shortcut key:
Ctrl=

Store macro in:
Personal Macro Warkbook

Personal Macro Workbook
Lesew Workbook h‘
This Warkbook

3. Click OK.



4. Click Stop Recording.

File Home Insert Formulas Data Review

[f]iﬁ_: —_Erl [ ] stop Recardlng% (gj E;E}}]

HH Use Relative References Add-  Excel COM

Visual Macros

View Developer Help

Eﬁ @ F'ru:upertie:

[ia] View Code
Insert Design
- Made E' Run Dialog

Controls

Basic ,-i'\ Macro Security ins  Add-ins Add-ins
Code Add-ins
Stop Recordin
Record a macro.
E F
I Each of the commands you
1] s perform will be saved into the
2 macro so that you can play them
3 | back again.
4

5. Open the Visual Basic Editor.

6. Create the macro:

E Microsoft Visual Basic for Applications - PERSOMALXLSE - [Medulel (Code))

%Eile Edit VYiew Insert Format Debug Run  Tools Add-Ins  Window

Help - &

HE-d Bal9 rn B EFE @
Project - VBAProject ﬂ |;Genera|] v| |M1,rhlame
= Cption Explicit

=-&% VBAProject (Book1)
: EI@ Microsoft Excel Objects
B Sheetl (Sheetl)
P R @ This\Workbook
B- &% VBAProject (PERSONALXLSB)

Sub MyHName ()

LotiveCell . Value

[t (£ Microsoft Excel Objects End Sub
El- @ Modules
----- LB Module1 EIE ”

"Barack Cbama"™

This macro places your name in the Active Cell.

7. Close the Visual Basic Editor.

8. Now we can add this macro to the Quick Access Toolbar. Click the

down arrow and click More Commands.
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AutoSave 2 5
File Home Insert
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“  Save
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Al i 1 Chuick Print
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3_ Redo
4— Mare Commands...
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7

9. Under Choose commands, select Macros.

10. Select the macro and click Add.

v Automatically Save

Form Customize Quick Access Toolbar Developer Help

Eﬁ Properties

Insert @‘u’lm Code

- E| Run Dialog
Controls

G | H | |




Excel Options ? >

Generl E‘% Customize the Quick Access Toolbar,
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Proofing
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11. You can modify the button that will be added to the Quick Access Toolbar

by clicking on Modify. Forexample, choose a smiley.
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12. Click OK twice.

13. You can now execute the macro. For example, select cell E2 and click on

the smiley button added tothe Quick Access Toolbar.

Result:
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14. When you close Excel, Excel asks you to save the changes you made to the
Personal Macro Workbook. Click Save to store this macro in a hidden workbook
that opens automatically when Excel starts. This way the macro will be

available to all your workbooks (Excel files).

Microsoft Excel >

S Do you want to save the changes you made to the

——  Pgrsonal Macro Workbook? If you click Save, the
macros will be available the next time you start
Microsoft Excel.

Don't 5ave Cancel

Enable Macros

Enable macros in Excel when the message bar appears. Change your macro

security settings in the TrustCenter. To create macros, turn on the Developer tab.

1. When the message bar appears, click Enable Content to enable macros.
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| | SECURITY WARNING Macros have been disabled. Enable Cantent I}

Al v ke

s w pa e

Note: by clicking Enable Content, the Excel file becomes a trusted document.
As a result, you won't seethe Security Warning again when you open this
specific Excel file in the future.

2. To change your macro security settings, on the Developer tab, click Macro
Security.

File Home Insert Formulas Data Review View Developer Help
Elflilil = Eﬁecard Macrao /) {G'}] |E—:‘ E_I E Properties
— _:gl HH Use Relative References O ) 7 1TE - @View[ade
Visual Macros B i Add-  Excel COM Insert
Basic ,& Macro Securit}fL\\T ins  Add-ins Add-ins - E| Run Dialeg
Code Add-ins Cantraols
Al | Macro Security
Customize the macro security
. A settings. E = e H I
1 [ |
2
3

The Trust Center opens.

1. The first option disables all macros.
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Trust Center

Trusted Publishers
Trusted Locations
Trusted Documents
Trusted Add-in Catalogs
Add-ins

ActiveX Settings
Macro Settings
Protected View
Message Bar
External Content
File Block Settings

Privacy Opticns

Macro Settings

% Dizable all macros without notification
Dizable all macros with notification
Disable all macros except digitally signed macros

Enable all macres (not recommended; potentially dangerous code
can runj

Developer Macro Settings

[ Trust access to the VBA project object model

| QK || Cancel |

2. The second option always asks you to enable a macro. Use this security level

if you are downloading alot of Excel files from the internet. Don't click Enable

Content (see first screenshot on this page) if you don't trust the owner of the

Excel file.




Trust Center

Trusted Publishers
Trusted Locations
Trusted Documents
Trusted Add-in Catalogs
Add-ins

ActiveX Settings
Macro Settings
Protected View
Message Bar
External Content
File Block Settings

Privacy Opticns

Macro Settings

() Disable all macros without notification
i Dizable all macros with notification
(7 Disable all macros except digitally signed macros

() Enable all macros (not recommended; potentially dangerous code
can run)

Developer Macro Settings

[ Trust access to the VBA project object model

| QK || Cancel |

3. The third option only allows macros with a digital signature to run, and asks

you to enable others.

Trust Center

Trusted Publishers
Trusted Locations
Trusted Documents
Trusted Add-in Catalogs
Add-ins

ActiveX Settings
Macro Settings
Protected View
Message Bar
External Content
File Block Settings

Privacy Opticns

Macro Settings

() Disable all macros without notification
) Disable all macros with netification
N, Disable all macros except digitally signed macros

(7 Enable all macros (not recommended; potentially dangerous code
can run)

Developer Macro Settings

L] Trust access to the VBA project object rmodel

OK I | Cancel




4. The fourth option enables all macros. Use this security level if you are a
beginner and only typing yourown macros at the moment. With this security

level you don't have to enable macros all the time.

Trust Center ? >

Trusted Publishers
e LR Macro Settings

Trusted Locations

Dizable all macros without notification
Trusted Documents ) ) o
Dizable all macros with notification

g i -1 5 . . .
Trusted Add-in Catalogs Disable all macros except digitally signed macros

Add-ins bﬁnable all macros (not recommended; potentially dangerous code
o . can runj

ActiveX Settings

Macro Settings Developer Macro Settings

Protected View [] Trust access to the VBA project object model

Message Bar
External Content
File Block Settings

Privacy Opticns

QK I | Cancel

5. If you're new to Excel VBA, let's create a simple macro.

Protect Macro

Just like you can password protect workbooks and worksheets, you can password

protect a macro in Excelfrom being viewed (and executed).

Place a command button on your worksheet and add the following code lines:

1. First, create a simple macro that you want to protect.

Range("A1").Value = "This is secret code™

2. Next, click Tools, VBAProject Properties.


https://www.excel-easy.com/vba/create-a-macro.html
https://www.excel-easy.com/vba/create-a-macro.html#command-button

HE-d

Project - VBAProject

=l=H=]

1 File Edit View |Insert Format

44| 9

Debug

Bun

E Microsoft Visual Basic for Applications - Book] - [Sheet] (Code]]

P @ h@ References..,

EI | CommandButton1

| 5| Cption Expli

-4 VBAProject (Book1)

] Sheetl (Sheetl)
@ This\Warkbook

EI@ Microsoft Excel Objects

End Sub

Private Sub

Range ("A1"™) .

— | X
Tools | Add-lns Window Help - & X
S
Macros... I —
-
Options..,
VEAProject Properties... E I
Digital Signature... ode "|
W
>

3. On the Protection tab, check "Lock project for viewing" and enter a password

twice.

General Protection

—Lock project

WBAProject - Project Properties

W Lock project for viewing

—Password to view project properties

Password I e

Confirm password I ]

Cancel

Help

4. Click OK.

5. Save, close and reopen the Excel file. Try to view the code.

The following dialog box will appear:



YBAProject Passwerd

Password

| | | Cancel

You can still execute the code by clicking on the command button but you cannot
view or edit the codeanymore (unless you know the password). The password for

the downloadable Excel file is "easy".

6. If you want to password protect the macro from being executed, add the
following code lines:

Dim password As Variant

password = Application.InputBox("Enter Password", "Password Protected™)

Select Case password
Case Is = False
'do nothing
Case Is = "easy"
Range("Al1").Value = "This is secret code"
Case Else
MsgBox "Incorrect Password"

End Select

Result when you click the command button on the sheet:

Password Protected ? X

Enter Password




Explanation: The macro uses the InputBox method of the Application object. If
the users clicks Cancel, this method returns False and nothing happens
(InputBox disappears). Only when the user knows the password (“easy" again),
the secret code will be executed. If the entered password is incorrect, a
MsgBoxis displayed. Note that the user cannot take a look at the password in

the Visual Basic Editor because the project is protected from being viewed.

MsgBox

The MsgBox is a dialog box in Excel VBA you can use to inform the users of
your program. Place acommand button on your worksheet and add the following

code lines:

1. A simple message.

MsgBox "This is fun"

Result when you click the command button on the sheet:

Microsoft Excel >

This is fun

oK

2. A little more advanced message. First, enter a number into cell Al.

MsgBox "Entered value is " & Range("Al1").Value

Result when you click the command button on the sheet:
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Microsoft Excel >

Entered value iz 12

OK

Note: we used the & operator to concatenate (join) two strings. Although

Range("Al").value is not astring, it works here.

3. To start a new line in a message, use voNewL.ine.

MsgBox "Line 1" & vbNewLine & "Line 2"

Result when you click the command button on the sheet:

Microsoft Excel >

Line 1
Line 2

OK

MsgBox Function

The MsgBox function in Excel VBA can return a result while a simple

MsgBox cannot. Situation:



A B C D E F G H 1

1

2 Empty Sheet

3 5 Month
4 -2000

3

6 Sales

7 10 466

2

9 0348 45454
10

11

Place a command button on your worksheet and add the following code lines:

1. First, we declare a variable called answer of type Integer.

Dim answer As Integer

2. We use the MsgBox function to initialize the variable answer with the input
from the user.

The MsgBox function, when using parentheses, has three arguments. The first
part is used for the message in the message box. Use the second part to specify
which buttons and icons you want to appear in the message box. The third part

Is displayed in the title bar of the message box.

answer = MsgBox("Are you sure you want to empty the sheet?", vbYesNo + vbQuestion, "Empty Sheet™)

Note: Place your cursor on vbYesNo in the Visual Basic Editor and click F1 to
see which other buttons andicons you can use. Instead of the constants vbYesNo

and vbQuestion, you can also use the corresponding values 4 and 32.
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3. If the user clicks the Yes button, Excel VBA empties the sheet. If the user

If answer = vbYes Then
Cells.ClearContents
Else
'do nothing

End If
clicks the No button, nothinghappens. Add the following code lines to achieve

this.

4. Click the command button on the sheet.

5. Click Yes.

Empty Sheet

o Are you sure you want to empty the sheet?

o
Result:
A B C D E F G H I
1 —— :
2 Empty Sheet
3 R 4
a
5
6
7
8
9
10
11

InputBox Function



You can use the InputBox function in Excel VBA to prompt the user to enter
a value. Place a command button on your worksheet and add the following

code lines:

1. First, declare the variable myValue of type Variant.

Dim myValue As Variant

Note: we use a variable of type Variant here because a Variant variable can

hold any type of value. Thisway the user can enter text, numbers, etc.

2. Add the following code line to show the input box.

myValue = InputBox("Give me some input")

Microsoft Excel X

Give me some input

Cancel

3. Write the value of myValue to cell Al.

Range("Al1").Value = myValue

Result when the user enters the value 5 and clicks the OK button.
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A B C D E F G H

CommandButtonl

L R R N

4. The InputBox function has more optional arguments. The following code line

shows an input box with atitle displayed in the title bar and has a default value.

myValue = InputBox("Give me some input"”, "Hi", 1)

Hi X

Give me some input
Cancel

[t |

The default value will be used if no other input is provided.

Result when the user only clicks the OK button.

A B C D E F G H

CommandButtonl

s W pa

Note: Place your cursor on InputBox in the Visual Basic Editor and click F1 for

help on the other optionalarguments.
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