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Excel Virtually Global is

!! One of the oldest, longest and best attended Excel events

returns this October with the usual array of enthusiastic presenters in all things Excel, Power Bl and pretty much everything else (well, not quite... -
Ed.). We hope to see you there. You can learn more about this year’s event in our lead article.

We also congratulate one of our key staff, Kathryn Newitt, who hits a major landmark this month, hitting 400 with few signs of dementia (other

than the fact she works with us). Find out more below.

There is more though: the regex gang hit XLOOKUP and XMATCH, and we also demonstrate a cool trick which has proved very popular on the
interwobble for turning numbers into words using a very obscure function and a very new one.

And then there is everything else. We have the usual Beat the Boredom Challenge, Charts & Dashboards tips, Excel
for Mac, Visual Basics, Power Pivot Principles, Power Query Pointers, the new Over to Al, Power Bl Updates, Excel
Updates, plus the A to Z of Excel functions and Keyboard Shortcuts continue to run amok.

As always, happy reading and remember: stay safe, stay happy, stay healthy.

LWW Ba&f‘bdi, Managing Director, SumProduct

Excel Virtually Global 2024

At the time of writing, our latest Excel Virtually Global conference
continues to gain momentum. We’re recruiting the presenters as we
speakand we already have representatives from each and every continent
(no, I am old school: Antarctica isn’t a continent)! This conference, as
always for charity, presents many Excel, Data Platform and PowerPoint
MVPs, together with other acknowledged experts from Microsoft and /
or around the globe to present, answer questions and demonstrate the
future of Excel, Power BI, Fabric, ChatGPT, Copilot and Python and how
it will make your life easier, personally and professionally.

Each session (including Q&A) will last no more than an hour and topics
will cover all expertise levels, from novice to expert. Most presenters are
well known in their spheres, and have written blogs, books and articles
and / or present video sessions.
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Sessions this year will both be live and recorded. You will be able to
watch them later with downloads aplenty — there are no medals for
staying up to watch the entire event live! That’s just as well, as it will last
a few days in the week commencing Monday 7 October, 2024.

From your own favourite chair, bring a laptop, an inquisitive mind and
your sense of humour. Be prepared to learn heaps. And remember,
it's for charity — this year, there is no ticketing process: all we ask is an
“honesty box” where you donate to your favourite charity.

For more details (e.g. times, speakers, sessions), please go to
www.excelvirtuallyglobal.com. The links will go live nearer the time, so
keep checking back as the program may change too.

Hopefully, we’ll see you there!

MVP

Microsoft®
Most Valuable
Professional
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Kathryn Hits 400

She doesn’t look it, does she..? ©

Congratulations to SumProduct’s very own Kathryn Newitt who has just
contributed / co-contributed her 400" Power Query / Get & Transform
article. Yes, back in December 2016, Kathryn had a crazy idea to teach
the world to mind their P’s & Q’s as it will save them heaps of time
extracting, loading and transforming their data for forecasting, planning
and analysis purposes.

She’s forgotten more than most of us will ever know on Power Query
and she has no plans to stop the series any time soon. You can check
out her latest article in Blog and her archived articles are all present and
correct here.

On behalf of everyone here at SumProduct, we’d like to thank her for her
brilliant contributions and technical prowess. Long may they reign and
here’s to hoping Microsoft will soon recognise her as the PQ expert she
is! | feel an MVP nomination coming on...

Congratulations Kathryn!

At SumProduct, you can rely on our experience and willingness to help -
simply drop us a line at contact@sumproduct.com.

New Regex Modes for XLOOKUP and XMATCH

As we have explained in recent newsletters, the term “regex” is an
abbreviation of “regular expressions” and is a language used for
pattern-matching text content. It is frequently implemented in various
programming languages such as C, C++, Java, Python, VBScript — and of
course, that latest and greatest software, Excel!

Microsoft has stated that the version of Regex coming to Excel uses a

“flavor” (sic) called PCRE2 (PHP>=7.3) for those that need to know the
underlying technical stuff.

To use this fully, you need to understand the syntax for regular
expressions. Here is a crash course table, which summarises some — but
not all — of the main elements, usually referred to as “tokens”.

\ This converts special characters (metacharacters) to literal characters, and also allows the
literal matching of the regex delimiter in use, e.g. /’

Matches any character other than newline

2 Matches the start of string without consuming any characters. If multiline mode is used,
this will also match immediately after a newline character
S Matches the end of string without consuming any characters. If multiline mode is used, this
will also match immediately before a newline character
a? Matches zero [0] or one [1] of a. This matches an ‘@’ character or nothing
a* Matches zero [0] or more of a. This matches zero or consecutive ‘a’ characters
a+ Matches one [1] or more of a. This matches consecutive ‘a’ characters
a{4} Matches exactly four [4] instances of ‘a’
a{4,} Matches four [4] or more instances of ‘@’
a{4,6} Matches between four [4] and six [6] instances of ‘a’
\A Matches the start of a string only. Unlike 2, this is not affected by multiline mode
\Z Matches the end of a string only. Unlike $, this is not affected by multiline mode
\z Matches the absolute end of a string only. Unlike $, this is not affected by multiline mode
and in contrast to \Z, this will not match before a trailing newline at the end of a string
\b Matches a word boundary. It matches without consuming any characters, immediately

between a character matched by \w and a character not matched by \w. It cannot be used

to separate non-words from words
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\B Matches a non-word boundary. It matches without consuming any characters , at the
position between two characters matched by \w or \W

i A case insensitive match is performed

X Ignore whitespace / verbose. This flag instructs the engine to ignore all whitespace and
allow for comments in the regex, also known as verbose. Comments are indicated by
starting with the # character and then escaping with \

XX Ignore all whitespace / verbose. Similar to x, but whitespace is also ignored inside of
character classes
s Known as single line, this enables the dot (.) metacharacter to also match newlines, thus
treating the whole string as a single line input
\n Matches a newline character
\N Matches anything other than a newline character
\r Matches a carriage return, Unicode character U+2185
\R Careful! Matches any Unicode newline sequence
\t Matches a tab character (typically, tab stops happen every eight [8] characters)
\O [zero] Matches a null character, Unicode character U+2400
\d Matches any decimal / digit. Equivalent to [0-9]
\D Matches anything other than a decimal / digit
\s Matches any whitespace character (space, tab or newline)
\S Matches any non-whitespace character (anything other space, tab or newline)
\w Matches any word character (any letter, digit or underscore). Equivalent to [a-zA-Z0-9_]
\W Matches any non-word character (anything other than a letter, digit or underscore).
Equivalent to [*a-zA-Z0-9_]
[abc] Matches an ‘a’, ‘b’ or ‘c’ character
[~abc] Matches any character except ‘a’, ‘b’ or ‘c’
alb Alternate match: matches what is before or after |, in this case ‘a’ or ‘b’
[a-z] Matches any characters between a and z inclusive
[ra-z] Matches any characters, except those in the range a to z inclusive
[a-zA-Z] Matches any characters between a to z or A to Z inclusive
[[:alnum:]] Double square brackets are required here. Matches letters and digits. This is
equivalent to [A-Za-z0-9]
[[:alpha:]] Matches letters. Equivalent to [a-zA-Z]
[[:ascii:]] Matches any character in the valid ASCII range (any basic Latin character). ASCIl codes 0
to 127 inclusive
[[:blank:]] Matches spaces and tabs (but not newlines). Equivalent to [ \t]
[[:entrl:]] Matches characters that are often used to control text presentation, including newlines,
null characters, tabs and the escape character
[[:digit:]] Matches decimal / digits. Equivalent to [0-9] or \d
[[:graph:]] Matches visible characters (not space: printable, non-whitespace, non-control
characters only)
[[:lower:]] Matches lowercase letters. Equivalent to [a-z]
[[:print:]] Matches printable characters, part of the basic Latin set, such as letters and spaces, but
not including control characters
[[:punct:]] Matches visible punctuation characters that are not whitespace, letters or numbers
[[:space:]] Matches whitespace characters. Equivalent to \s
[[:upper:]] Matches uppercase letters. Equivalent to [A-Z]
[[:word:]] Matches word characters (letters, numbers and underscores). Equivalent to \w or
[a-zA-Z0-9_]
[[:<:1] Matches the start of word
[[>:1 Matches the end of word
(?:...) Match everything enclosed. For example, repeating 1-3 digits and a period 3 times can

be identified as follows:

/(2:\d{1,3N\.{3N\d{1,3}/

(...) Capture everything enclosed
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Now that | have provided a refresher, regular expressions are starting to infiltrate Excel. It began with three new functions:

1. REGEXEXTRACT(text, pattern, [return_mode], [ignore_case])
2. REGEXREPLACE(text, pattern, replacement, [occurrence], [ignore_case])
3. REGEXTEST(text, pattern, [ignore_case]).

However, now you may take further advantage of regex within the existing XLOOKUP and XMATCH functions, by using the new match_mode = 3
and a regex pattern as the lookup_value.

[ =XLOOKUP({"lookup wvalue",Tablel[Columnl],Tablel[Column2], ,|)

G [ KLOOKUP(lookup_value, lockup_array, return_array, [if_not_found], [match_meode], [search_mode])

{---) 1 - Exact match or next smaller item
(--)1 - Exact match or next larger item
()2 - wildcard character match

()3 - Regex match

This will allow XLOOKUP and XMATCH to match against parts of text in a cell, or by any other pattern of text that can be described with regex.

Here is one example we’ve all been desperate for: fuzzy matching, i.e. a search technique used to identify similar text strings, such as looking for a
reference to Australia, such as “Aussie”, “Australia” or “Oz”.

Consider the following Table of data called Country_Sales_Data:

BIICIIDIE F G H | J K L M N o
’

8 Examples using Fuzzy Matching

9

10 Data

11

12 Country Sales

13 Aussie 13,942

14 Australia 7,119

15 Luxembourg 61,844

16 Vatican City 307

17 Netheriands 119

18 0z 20,438

19 Chile 7,746

20

21
22 Search Result
23
24 Australian sales 13,942
25
26 Last Occurrence in Table %]

a7

Here, | have created a formula in cell H24 which has determined the sales for the first record that contains an aforementioned reference to Australia:
=XLOOKUP("Aussie | Australia| 0z",Country_Sales_Data[Country],Country_Sales_Data[Sales],,3)

Note that the fifth argument (match_mode) is three [3], which is the new Regex match.
"Aussie | Australia| 0z" is the regular expression (in quotation marks) that provides alternate matches (see above Regex tokens table). 1t does not
matter which order these three alternatives are cited: XLOOKUP will seek out the first match, which in this case is the very first record.
XMATCH works similarly in cell H26, viz.
=XMATCH("Aussie | Australia] 0z",Country_Sales_Data[Country],3,-1)

Again, note that the third argument (match_mode) is three [3], which is the new Regex match. The fourth argument (search_mode) is -1 here, so
that XMATCH searches last to first.

This is great, but | am not keen on hard code, so it got me thinking: how about | create a table of date for all my fuzzy match acceptable alternatives?
Well, that’s precisely what | did:

B C D E F G H | J K L M N o P

31 Examples using Fuzzy Matching with INDIRECT

32 Data

34

25 | Country " Sales | Ausiralia | Germany us

36 Lucky Country 59,701 Aussie Germany United States of America
37 Australia 4,044 Australia Deutschland _[United States

38 United States of America 51,236 0z East Germany [USA

39 Germany 13,968 Down Under |West Germany |US of A

40 Deutschland 23,456 Lucky Country

41 USA 72

42 Oz 609

43 United States 11,488

a4 O <TETIONT TRUE J36.443)
45

46

47 Search Result

43

49 Region selected

50

51 Sales for Australia 3.7
52

53 Last Occurrence in Table - IFERROR(XMATCH(INDIRECT(H43),4n
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There is a new Table here called Another_Table (I’'m nothing if not unimaginative). Then, in cells J35:L43, | have provided an input data table for
alternative names for the countries Australia, Germany and USA. In the shaded cells J44:L44, | have created three hidden formulae. For example,
the formula in cell J44 is

=TEXTJOIN(" |",TRUE,J36:J43)

This uses the TEXTJOIN function to create a text string of all non-blank values in the range J36:J43 separating them with | and ignoring blanks. This
provides the albeit hidden result:

Aussie|Australia| Oz| Down Under | Lucky Country

Each of these three cells has been given a range name: Australia (cell J44), Germany (cell K44) and USA (cell L34). | have then created a drop-down
data validation list (ALT + D + L or Data -> Data Validation from the Ribbon):

Australia |
Australia

Germany
US4

The INDIRECT function is then employed in the corresponding XLOOKUP and XMATCH functions. INDIRECT allows the creation of a formula by
referring to the contents of a cell, rather than the cell reference itself.

The sales figure in cell H51 is calculated as

=IFERROR(XLOOKUP(INDIRECT(H49),Another_Table[Country],Another_Table[Sales],"",3),"")

Similarly, the final occurrence formula in cell H53 is given by

=IFERROR(XMATCH(INDIRECT(H49),Another_Table[Country],3,-1),"")

This means that | can switch the country without having to revise the Regex code:

B C D E F G H | il K L M N o P

31 Examples using Fuzzy Matching with INDIRECT

32

33 Data

34

3 Ausiralia _Germany UsA

36 Lucky Country 59,701 Aussie Germany United States of America
ar Australia 4044 Australia Deutschland  |United States

38 United States of America 51,236 Oz East Germany |USA

&0 Germany 13,968 Down Under |West Germany [US of A

40 Deutschland 23,456 Lucky Country

41 USA 72

42 Oz 609

43 United States 11,498

44 =TEXTJOING|, TRUE J36:443)
45

46 AussielAustralialOzDown Under|Lucky Country

a7 Search Result

48

49 Region selected USA

50

51 Sales for USA “3,7)
52

53 Last Occurrence in Table

Some people aren’t keen on INDIRECT as it is both volatile (i.e. it recalculates whenever something changes in the file) and is non-auditable (i.e. it
“fools” Excel’s built-in audit tools). Therefore, an alternative (using Yet_Another_Table as the Table data source) would be the following:

B C DE F G H | J K L M N 0 P Q
58 Examples using Fuzzy Matching with Nested XLOOKUP

60 Data

61

62 | County _____Sales | Australia__|__Germany usA

63 Lucky Country 59,701 Aussie Germany United States of America
64 Australia 4,044 Australia Deutschland  |United States

65 United States of America 51,236 0z East Germany |USA

66 Germany 13,968 Down Under |West Germany |US of A

67 Deutschland 23,456 Lucky Country

68 USA 72

89 0z 609

70 United States 11,498

71 =TEXTJOIN{|", TRUE J63.J70)
72

73

74 Search Result

75

76 Region selected USA

77

78 Sales for USA =IFERROR(XLOOKUP(XLOCKUP(HTE JEZ LE2.JT1LTY "31,")
79

80 Last Occurrence in Table -IFERROR(MATCHXLOOKUPHTE,
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Here, we swap out the lookup_value in both the XLOOKUP and XMATCH functions which uses INDIRECT for a “nested” XLOOKUP expression instead.
Thus, cell H78 contains the formula

=IFERROR(XLOOKUP(XLOOKUP(H76,162:L62,171:L71),
Yet_Another_Table[Country],Yet_Another_Table[Sales],"",3),"")

and cell H80 contains the revised formula

=IFERROR(XMATCH(XLOOKUP(H76,162:L62,171:L71),Yet_Another_Table[Country],3,-1),"")

Of course, fuzzy matching is just one use of the new features in XLOOKUP and XMATCH. | can go hunting for text strings that include inadvertent
non-numerical values. For example, consider the data Table called Data:

B C D E F G H J K L ] N
a5 Examples using Locating Non-Numerical Data

87 Data

101 Search Result

103 First non-Numeric Value Ij| =IFERROR(XMATCH("[*0-9]" Data[Part Number],3),"

105 Corresponding value [ 1545455454250557454 | =IFERROR(INDEX (Data[Part Number] H103), "n/a")

Here, the formula in cell H103 identifies the first record that contains a non-numerical value:

=IFERROR(XMATCH("[*0-9]",Data[Part Number],3),"All numerical.")

[~0-9] simply means find something that is not the numbers zero [0] to nine [9]. Once this has been located, | can then use the INDEX function to
identify it in cell H105:

=IFERROR(INDEX(Data[Part Number],H103),"n/a")
| have made the non-numerical value deliberately difficult to spot:
1545455454250557454
That’s right: that is the capital letter O, not a zero [0]! It didn’t fool Excel.

Of course, you can get more complex:

4 B(C|D|E E G H | J K L M
110 Examples using Locating Adjacent Repeated Letters (Case Sensitive)

111

112 Data

113

114 Text

115 Liam

116 doesnt

117 know

118 Regex

119 apFPle

120 Cheese

121 TheThe

122 | love spaces

123 Mot blank

124

125

126 Search Result

127

128 First occurrence of repeat [ 8] =IFERROR(XMATCH("(W¥([a-zA-Z])\2w*)", Text_Data[Text],3),"No instances.")

ann

Here, for the Table Text_Data, | have used the formula

=IFERROR(XMATCH("(\w*([a-zA-Z])\2\w*)",Text_Data[Text],3),"No instances.")

in cell H128. Take my word for it, but the expression

(\w*([a-zA-Z])\2\w*)

seeks out any text string that contains adjacent repeated letters that are either both lower case or both upper case (hence “apple” is not recognised
but “Cheese” is). Try it for yourself; | am sure you can construct even more complex monstrosities!
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Word to the Wise

Of course, you will all whinge at me when you discover you don’t have this feature — yet. These new function modes are in Preview only presently.
Their results may change substantially before being widely released, based upon Insider Beta users’ feedback. Thus, | do not recommend using these
functions in important workbooks until they become Generally Available.

Presently, these functions are rolling out to Beta Channel users running:
e Windows: Version 2408 (Build 17931.20000)
e Mac: Version 16.89 (Build 24080715).

Don’t let it deter you though!

Turning Numbers into Words

One of the most common questions we are ever asked is how to translate a number into words, e.g.
A B o

1,234,567 |One million two hundred and thirty-four thousand five hundred and sixty-seven.

You may even have encountered this problem for yourself. Microsoft suggests you write VBA code to create a user-defined function (let’s not
assume they’d actually create a function!):

Option Explicit

'Main Function

Function SpellNumber (ByVal MyNumber)
Dim Dollars, Cents, Temp

Dim DecimalPlace, Count

ReDim Place(9) As String

Place (2) = " Thousand "
Place(3) = " Million "
Place(4) = " Billion "
Place(5) = " Trillion "

' String representation of amount.
MyNumber = Trim(Str (MyNumber))
' Position of decimal place 0 if none.
DecimalPlace = InStr (MyNumber, ".")
' Convert cents and set MyNumber to dollar amount.
If DecimalPlace > 0 Then
Cents = GetTens (Left (Mid (MyNumber, DecimalPlace + 1) & _
"oo", 2))
MyNumber = Trim(Left (MyNumber, DecimalPlace - 1))
End If
Count =1
Do While MyNumber <> ""
Temp = GetHundreds (Right (MyNumber, 3))
If Temp <> "" Then Dollars = Temp & Place(Count) & Dollars
If Len (MyNumber) > 3 Then
MyNumber = Left (MyNumber, Len (MyNumber) - 3)
Else
MyNumber = ""

End If

contact@sumproduct.com | www.sumproduct.com | +61 3 9020 2071




Count = Count + 1
Loop
Select Case Dollars
Case ""
Dollars = "No Dollars"

Case "One"

1

Dollars "One Dollar"

Case Else

Dollars Dollars & " Dollars"
End Select
Select Case Cents
Case ""
Cents = " and No Cents"
Case "One"
Cents = " and One Cent"
Case Else
Cents = " and " & Cents & " Cents"
End Select
SpellNumber = Dollars & Cents

End Function

' Converts a number from 100-999 into text
Function GetHundreds (ByVal MyNumber)
Dim Result As String
If Val (MyNumber) = 0 Then Exit Function
MyNumber = Right ("000" & MyNumber, 3)
' Convert the hundreds place.
If Mid(MyNumber, 1, 1) <> "0" Then
Result = GetDigit (Mid (MyNumber, 1, 1)) & " Hundred "
End If
' Convert the tens and ones place.
If Mid(MyNumber, 2, 1) <> "0" Then
Result = Result & GetTens (Mid (MyNumber, 2))
Else
Result = Result & GetDigit (Mid (MyNumber, 3))
End If
GetHundreds = Result

End Function

' Converts a number from 10 to 99 into text.
Function GetTens (TensText)
Dim Result As String
Result = "" ' Null out the temporary function value.
If Val(Left (TensText, 1)) = 1 Then ' If value between 10-19...
Select Case Val (TensText)
Case 10: Result = "Ten"

Case 11: Result = "Eleven"
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Case
Case
Case
Case
Case
Case
Case
Case

Case

12: Result
13: Result
14: Result
15: Result
16: Result
17: Result
18: Result
19: Result
Else

End Select

Else

= "Twelve"
= "Thirteen"
= "Fourteen"
= "Fifteen"
= "Sixteen"
= "Seventeen"
= "Eighteen"

= "Nineteen"

' If value between 20-99...

Select Case Val (Left (TensText, 1))

End Select

Resu

End If
GetTens

End Function

Case 2: Result = "Twenty "
Case 3: Result = "Thirty "
Case 4: Result = "Forty "
Case 5: Result = "Fifty "
Case 6: Result = "Sixty "
Case 7: Result = "Seventy "
Case 8: Result = "Eighty "
Case 9: Result = "Ninety "
Case Else

1t = Result & GetDigit _
(Right (TensText, 1)) ' Retrieve ones place.
= Result

' Converts a number from 1

Function GetDigit (Digit)

Select Case Val (Digit)

Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
End Sele

End Function

Yuck.

1:
2:
3

O 0w J o O

Els

ct

GetDigit =
GetDigit =
GetDigit =
GetDigit =
GetDigit =
GetDigit =
GetDigit =
GetDigit =
GetDigit =

e: GetDigit

to 9 into text.

"One"
"Two"
"Three"
"Four"
"Five"
"Six"
"Seven"
"Eight"

"Nine"

— nn
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Others on the internet will suggest you can use a recursive LAMBDA function, let’s call it NUMBERTEXT, which can do something similar up to a
given value, e.g.

=LAMBDA(num, LET(singleDigits, {"Zero","One","Two","Three","Four","Five","Six","Seven","Eight","Nine"}, teens,
{"Ten","Eleven","Twelve","Thirteen","Fourteen","Fifteen","Sixteen","Seventeen","Eighteen","Nineteen"}, tens,
{"","","Twenty","Thirty","Forty","Fifty","Sixty","Seventy","Eighty","Ninety"}, units, MOD(num, 10), tensPlace, MOD(INT(num / 10), 10),
hundredsPlace, MOD(INT(num / 100), 10), thousandsPlace, MOD(INT(num / 1000), 1000), millionsPlace, INT(num / 1000000), words,
IF(num < 10, INDEX(singleDigits, num + 1), IF(num < 20, INDEX(teens, num - 9), IF(num < 100, INDEX(tens, tensPlace + 1) & IF(units <> 0, "-"
& INDEX(singleDigits, units + 1), ""), IF(num < 1000, INDEX(singleDigits, hundredsPlace + 1) & " Hundred" & IF(MOD(num, 100) <>0," " &
NUMBERTEXT(MOD(num, 100)), "), IF(num < 1000000, NUMBERTEXT(INT(num / 1000)) & " Thousand" & IF(MOD(num, 1000) <>0, " " &
NUMBERTEXT(MOD(num, 1000)), "*), IFf(num < 10000000, NUMBERTEXT(millionsPlace) & " Million" & IF(MOD(num, 1000000) <> 0, " " &
NUMBERTEXT(MOD(num, 1000000)), ""), "Number out of range")))))), words))

Nice.

| have something much simpler and mine even remembers adding words such as “and”:

c2 v oo =SUBSTITUTE(TRANSLATE(BAHTTEXT(B2),"th","en")," baht","")
A B C

1

2 | 1,234,567 |One million two hundred and thirty-four thousand five hundred and sixty-seven. |

Assuming the formula is in cell B2 (as above):
=SUBSTITUTE(TRANSLATE(BAHTTEXT(B2),"th","en")," baht","")
How cool is that?

BAHTTEXT is a truly random function in Excel that converts a number to Thai text and adds a suffix of "Baht". You can change the Baht format to

a different style in the Excel desktop application by using Regional and Language Options (Windows Start menu, Control Panel). It employs the
following syntax to operate:

BAHTTEXT(number)
The BAHTTEXT function has the following argument only:

e number: this is required and represents a number you want to convert to text, or a reference to a cell containing a number, or a formula
that evaluates to a number.

A B C D
1
Converts the number to text (one thousand,
2 | 1231 | uileviusassaaauiuiuingau =BAHTTEXT{A2) |two hundred and thirty-four Baht in Thai text)
3 | Simpson HVALUE! =BAHTTEXT{A3) |Worth a shot
4

So, | thought why not use the new TRANSLATE function to translate Thai to English (or any other language you wish)?
For those not familiar with this brand new function, suppose you have the following text in cell Al:

"Hello, World!"
and you want to translate it to Spanish. You can use the TRANSLATE function as follows:

=TRANSLATE(A1, "en", "es")

In this example, the source language is English (en) and the target language is Spanish (es). The translated text, "Hola mundo!" will be displayed in
the cell where you entered the formula.

Alternatively, you may just type the text in, viz.

B3 v i % fiv| =TRANSLATE (A1,
A B [TRANSL'—‘\TE[taxt [source_languagel], [target_language])
-.)"sq” - Albanian |
Hello, World! | o ammane
) "ar - Arabic

(

{

{

{

(---)‘hy‘ - Armenian
NSLATE(Aj_ () "as” - Assamese
| ;.l () "az" - Azerbaijani

() bn - Bangla

() "ba” - Bashkir

(o) "eur” - Basque

() "bho” - Bhojpuri

() “bre - Bodo

1
2
3
4
5
6
7

contact@sumproduct.com | www.sumproduct.com | +61 3 9020 2071




B3 vt % fi- =TRANSLATE(A1,"en",

A B C D (....'Fm' -Shona = G
1 Hello, World! o s
2 () "5k - Slovak
(-)=s1” - Slovenian
3 TE(AL,"en" | R (S
4 O |
() "ty - Tahitian
5 (---)'z' - Tamil
6 ()t - Tatar
B3 v fi~ =TRANSLATE(A1,"en","es"
A B C D E
1 Hello, World!
2
3 iHola mundo!
4
We can take this idea with BAHTTEXT:
c2 v %~ =TRANSLATE (BAHTTEXT(B2),"th","en"
A B ©
1
2 ‘ 1,234,567 |One million two hundred and thirty-four thousand five hundred and sixty-seven baht. |
Then, all you need to do is remove “baht” from the text at the end (I use the SUBSTITUTE function to do this).
Cc2 v F~ =SUBSTITUTE(TRANSLATE(BAHTTEXT(B2),"th","en")," baht","")
A B C
1
2 1,234,567 |One million two hundred and thirty-four thousand five hundred and sixty-seven. |

Simple!

Word to the Wise

Before everyone starts cheering from the rooftops, there are some issues. Some numbers don’t seem to work (e.g. 10,014 and those with decimals)
— but hey, it’s a start and greater minds will bulldoze these scenarios in time. Also, | should point out that TRANSLATE is not yet available in all
versions of Excel. At the time of writing, this function is only available to Beta Channel users of Excel 365 running:

e Windows: Version 2407 (Build 16.0.17808.20000) or later

e Mac: 16.87 (Build 24062430) or later.

But it’s coming!!

Beat the Boredom Challenge

With many of us currently “working from home” / quarantined, there are only so Zoom / Teams calls and virtual parties you can make before you
reach your (data) limit. Perhaps they should measure data allowance in blood pressure millimetres of mercury (mmHg). To try and keep our readers
engaged, we will continue to reproduce some of our popular Final Friday Fix challenges from yesteryear in this and upcoming newsletters. One
suggested solution may be found later in this newsletter. Here’s this month’s...
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Filtering data in a Table in Excel is as easy as clicking the filter button then ticking the data you want, right? However, if you want to see all but a
few choice options in a field with many different entries, you may find yourself scrolling tirelessly to find and untick the few you don’t want to see.
Luckily, there are several ways to filter data based off of a list of values to exclude, which can be achieved using only formulae.

This month’s challenge is to write a formula to replicate data in a Table, removing entries as specified in a second Table. The starting Table (here,
imaginatively called Data) might be as follows:

Date Salesperson Item Amount Invoiced
01-Dec-22 Kathryn MP3 Player 2,622.00
01-Dec-22 Kathryn Stereo 3,552.00
01-Dec-22 Liam TV 506.00
01-Dec-22 Liam TV 2,747.00
01-Dec-22 Kathryn Stereo 3.5957.00
02-Dec-22 Kathryn Computer 3,764.00
02-Dec-22 Oscar Computer 2,573.00
02-Dec-22 Oscar Computer 609.00
02-Dec-22 Tim MP3 Player 1.778.00
03-Dec-22 Kathryn TV 3.479.00
03-Dec-22 Oscar Stereo 2,362.00
04-Dec-22 Oscar T 843.00
04-Dec-22 Liam Computer 815.00
04-Dec-22 Kathryn MP3 Player 358.00
04-Dec-22 Kathryn TV 1.239.00
04-Dec-22 Oscar Computer 44200
04-Dec-22 Liam TV 305.00
04-Dec-22 Kathryn Computer 1,025.00
04-Dec-22 Liam TV 865.00
05-Dec-22 Tim MP3 Player 1,313.00
05-Dec-22 Oscar Stereo 501.00
05-Dec-22 Kathryn Stereo 1,480.00
05-Dec-22 Tim Stereo 3.671.00
05-Dec-22 Kathryn Computer 3.450.00
05-Dec-22 Liam Stereo 1.678.00
05-Dec-22 Oscar Computer 2,107.00
05-Dec-22 Tim Stereo 1,398.00

The data to remove Table (named Remove) may look like this:

Remove
T
Stereo

The result, using the current inputs, should look similar to the below:

Date Salesperson item Amount Inveiced
01-Dec-22 Kathryn MP3 Player 2,622.00
02-Dec-22 Kathryn Computer 3.764.00
02-Dec-22 Oscar Computer 2,573.00
02-Dec-22 Oscar Computer 609.00
02-Dec-22 Tim MP3 Player 1.778.00
04-Dec-22 Liam Computer 815.00
04-Dec-22 Kathryn MP3 Player 3558.00
04-Dec-22 Oscar Computer 442 00
04-Dec-22 Kathryn Computer 1,025.00
05-Dec-22 Tim MP3 Player 1.313.00
05-Dec-22 Kathryn Computer 3,450.00
05-Dec-22 Oscar Computer 2,107.00
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As always, there are some requirements:

e the formula needs to be within just one cell (no “helper” cells)
e thisis a formula challenge; no Power Query / Get & Transform or VBA
e the formula should be dynamic enough to update when entries are added to the Remove Table

e anyone with Excel 365 should be able to use the solution.

Sounds easy? Try it. One solution just might be found later in this newsletter — but no reading ahead!

Over to Al

An(BNC)=22
n{B) =68
n(C) =84

R(BUC) =n(B)+n(C)n(BNC)

M = 0046765

g = 4002607

log, x

0g. X + log,y
0g.X — l0g,y albc) = lab
a+b=b+a
alb+c) = ab+ac

126 =6y
2x+ 2y=20

Here at SumProduct we write many articles for many magazines and our authoring contracts have been revised recently to ensure Artificial Intelligence
hasn’t taken over our duties. We can assure everyone they have not. They’d never sound as robotic as our stuff. Exterminate, exterminate!

But it did get us thinking: what if we did let Al loose and write a regular article for the newsletter?

So that’s what we’ve done. See what you think. We thought Al could have a go at this month’s salient topic, turning numbers into words...

This Month’s Prompt: How to Write an Excel Formula that Converts Numbers to Text

INTRODUCTION

Excel is a powerful spreadsheet application that can perform various calculations and operations on data. However, sometimes you may want to
convert numbers to text, for example, to display them in a different format, to concatenate them with other strings, or to use them in formulae that
require text arguments.

One way to convert numbers to text in Excel is to use the built-in TEXT function, which takes a number and a format code as arguments and returns
the number as a text string formatted according to the code. For example, =TEXT(1234.56,"$#,##0.00") will return "$1,234.56" as a text string.

However, the TEXT function has some limitations, such as:

e it only works with predefined format codes, which may not suit your needs
e it does not preserve the original value of the number, which may cause errors or inconsistencies in calculations

e it does not work with arrays or ranges of numbers, which may require you to enter the formula for each cell individually.

A better way to convert numbers to text in Excel is to create a custom
function using Visual Basic for Applications (VBA), which is a programming
language that allows you to extend the functionality of Excel. A custom
function, also known as a user-defined function (UDF), can take any
number of arguments, perform any calculations or operations and return
any value as a result. You can use a custom function in the same way as
any built-in function in Excel, such as by entering it in a cell, in a formula,
or in a named range.

Here, we will show you how to write a custom function in VBA that
converts numbers to text, and how to use it in Excel. We will also
explain the advantages and disadvantages of using a custom function
and provide some tips and best practices for writing and using custom
functions in Excel.
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HOW TO WRITE A CUSTOM FUNCTION IN VBA THAT CONVERTS NUMBERS TO TEXT
To write a custom function in VBA that converts numbers to text, you need to follow these steps:

1. Open the workbook where you want to use the custom function or create a new workbook
2. Press ALT + F11 to open the Visual Basic Editor, which is a separate window where you can write and edit VBA code

3. Inthe Project Explorer pane, which shows the structure of your workbook and its components, right-click on the name of your workbook
and select Insert -> Module. This will create a new module, which is a container for your VBA code

4. Inthe Code window, which is where you write and edit your VBA code, type the following code.

Function NumToText (ByVal Number As Variant) As String

'This function converts a number to text using the SpellNumber function

'Number is the number to be converted

'The function returns the number as a text string

'Tf Number is not a valid number, the function returns an error message

'Declare a variable to store the result

Dim Result As String

'Check if Number is a valid number

If IsNumeric (Number) Then

'Use the SpellNumber function to convert the number to text

'The SpellNumber function is a hidden function in Excel that spells out a number in words
'For example, SpellNumber (123) returns "One Hundred Twenty-Three"

'The SpellNumber function is not documented or supported by Microsoft, so use it at your own risk

'To use the SpellNumber function, you need to add a reference to the Microsoft Scripting Runtime
library

'To do this, go to Tools > References in the Visual Basic Editor and check the box next to
Microsoft Scripting Runtime

Result = Application.Run ("SpellNumber", Number)

Else

'Tf Number is not a valid number, return an error message
Result = "Invalid number"

End If

'Return the result as a text string

NumToText = Result

End Function

Save your workbook as a macro-enabled workbook, which has the file extension .xIsm. This will allow you to use the custom function in your
workbook.

HOW TO USE THE CUSTOM FUNCTION IN EXCEL
To use the custom function in Excel, you need to follow these steps:
1. Open the workbook where you have saved the custom function or create a new workbook and save it as a macro-enabled workbook

2. Inacell where you want to display the number as text, enter the custom function as follows: =NumToText(number), where number is the
number you want to convert to text. For example, =NumToText(1234.56) will return "One Thousand Two Hundred Thirty-Four
and 56/100" as a text string

3. Press ENTER to confirm the formula and display the result

4. You can also use the custom function in other formulae, such as by concatenating it with other strings or by using it as an argument for
other functions that require text inputs. For example, ="The total amount is "&NumToText(SUM(A1:A10)) will return "The total amount
is One Thousand Two Hundred Thirty-Four and 56/100" as a text string, where SUM(A1:A10) is the sum of the values in the range A1:A10

5.  You can also use the custom function with arrays or ranges of numbers, by entering it as an array formula. To do this, select the cells
where you want to display the numbers as text, enter the custom function as follows: =NumToText(array), where array is the array or
range of numbers you want to convert to text and press CTRL + SHIFT + ENTER to confirm the formula. For example, if you select the
range B1:B10 and enter =NumToText(A1:A10) and press CTRL + SHIFT + ENTER, the cells in B1:B10 will display the corresponding
numbers in A1:A10 as text strings.
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ADVANTAGES AND DISADVANTAGES OF USING A CUSTOM FUNCTION
Using a custom function in Excel has some advantages and disadvantages, such as the following.

Advantages

* You can create a custom function that suits your specific needs and preferences, and that is not available as a built-in function in Excel.

*  You can use a custom function in the same way as any built-in function in Excel, such as by entering it in a cell, in a formula or in a named
range.

*  You can use a custom function with arrays or ranges of numbers, which may save you time and effort compared to using the TEXT
function for each cell individually.

*  You can use a custom function with other formulas, such as by concatenating it with other strings, or by using it as an argument for other
functions that require text inputs.

*  You can modify or update your custom function at any time, by editing the VBA code in the Visual Basic Editor.

Disadvantages

e You need to have some basic knowledge of VBA and programming to write and edit a custom function.

e You need to save your workbook as a macro-enabled workbook, which may cause some compatibility or security issues with other
applications or users.

*  You need to enable macros in your workbook, which may pose some security risks if the workbook contains malicious code.
*  You may encounter some errors or bugs in your custom function, which may affect the accuracy or reliability of your results.
e You may not be able to use your custom function in other workbooks, unless you copy or import the module that contains the VBA code.

TIPS AND BEST PRACTICES FOR WRITING AND USING CUSTOM FUNCTIONS IN EXCEL
Here are some tips and best practices for writing and using custom functions in Excel:
e use descriptive and meaningful names for your custom functions, and avoid using names that are already used by built-in functions or
other objects in Excel
e use comments in your VBA code to explain the purpose and logic of your custom function and to make it easier to read and understand
e use proper indentation and spacing in your VBA code to make it more organised and readable
e use error handling techniques in your VBA code to prevent or handle any errors or exceptions that may occur in your custom function
e test and debug your custom function before using it in your workbook and check the results for accuracy and consistency
e document and share your custom function with other users and provide instructions on how to use it and what to expect from it
e review and update your custom function regularly, and make sure it works as intended and meets your needs.

What do you think? Do you agree? (I am still trying to find those agreed best practices and standards for financial modelling...) Send us your
comments and ideas for questions to contact@sumproduct.com.

Excel for Mac

With Steve Kraynak joining the team, we thought we would exploit his knowledge and recant all about Microsoft Excel for Mac. Each month, we’ll
cover a different topic to help you understand how Excel for Mac is different than Excel for Windows. This month, we provide a list of keyboard
shortcuts that are very helpful to know, especially if you’re using the keyboard on a MacBook.

When you’re using a MacBook, or any laptop, your keyboard is likely compact compared to a full desktop keyboard, so you may not have the keys for
some well-known shortcuts, such as the Home, End and Page Up / Down keys. We’ve compiled the list below to help you in that case.

Shortcuts for Editing:
e Delete the character to the right: Fn + Delete or the “forward delete” key on extended keyboard

e Delete text to the end of the line: CTRL + Fn + Delete or Control + the “forward delete” key

X - Keyboard ©

| qf® 2|* 3| a]* | 6[* 7| 8| of of - =\NEH

\
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¢ Move to the beginning of the line of text: Home or Fn + Left Arrow

Shortcuts for navigating:
¢ Move to the beginning of the row: Home or Cmd + Left Arrow or Fn + Left Arrow
¢ Move to the end of the row: End or Cmd + Right Arrow or Fn + Right Arrow then Right Arrow (by itself)
e Move to Al (first cell): CTRL + Home or CTRL + Fn + Left Arrow
¢ Move to the “Last Cell”: CTRL + End or CTRL + Fn + Right Arrow
e Move down one screen: Page Down or Fn + Down Arrow
e Move up one screen: Page Up or Fn + Up Arrow
¢ Move one screen to the right: Option + Page Down or Fn + Option + Down Arrow
e Move one screen to the left: Option + Page Up or Fn + Option + Up Arrow
¢ Move to the next sheet in the workbook: CTRL + Page Down or Option + Right Arrow

¢ Move to the previous sheet in the workbook: CTRL + Page Down or Option + Left Arrow.

We'll continue next month...

Visual Basics

We thought we’d run an elementary series going through the rudiments of Visual Basic for Applications (VBA) as a springboard for newer users.
This month, we hold a bit of an Event...

While most VBA scripts tend to be triggered by buttons or commands that a user can execute, it can also be programmed to run when a particular
action is triggered elsewhere in the Excel workbook. We referred to this earlier in the series and will now address the process of creating these
events.

These triggers can be found in the VBA Editor and navigating to a Sheet or to ThisWorkbook.

Worksheet events
There are a couple of key worksheet events generally used:

e  Activate
e SelectionChange.

The Activate event will trigger whenever the worksheet in question is activated (e.g. if a user clicks on the worksheet tab in Excel).

Private Sub Worksheet Activate ()

'Run some code here
Application.Calculate

End Sub

This sort of event can be used to trigger an update or clean-up of data
on a sheet. It is commonly used to refresh PivotTables when a sheet
is selected, with the code cycling through available PivotTables and
refreshing each one.

The SelectionChange triggers whenever a new cell is selected within the
worksheet, e.g. when a cell is clicked on or when the selection range

is expanded or reduced. This event is a bit different, in that there is
also an additional parameter that becomes available, initially referred
to as “ByVal Target as Range”. This allows you to pass the selected area
througha to the VBA script being run. An example of this can be found in
a previous blog that we’ve written (https://www.sumproduct.com/blog/
article/vba-blogs/painting-with-excel).
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Workbook events
There are several key workbook events that are commonly used in practice:

e  Activate

e BeforeClose
e BeforeSave
e Open.

In particular, the Open event is commonly used to set up disclaimer messages, user guides and instructions, or for model clean-up. However, this
relies upon the user enabling macros prior to the macro attempts to run. For a more robust process, any clean-up or disclaimer script should be
written prior to the file being saved, so that any user will be required to respond to the disclaimer before the file can be used.

Starting spreadsheet Saving the file When reopened Enable macros After enabled

Ve
"Dirty" spreadsheet :
\

T T
f/ Workbook_ \\
Press Save [ BeforeSave :I
\ /
\\ cleanup /
— -~

Workbook_Open Y
cleanup /

"Dirty" spreadsheet Save

Clean spreadsheet

"Dirty" spreadsheet Clean spreadsheet

This is where the BeforeSave event is particularly useful. The event is triggered upon a Save or SaveAs command and allows users to run any clean-up
prior to the file being saved. The macro can be set to restore the file after it has been saved, so that the user won’t need to go through the disclaimer
process, resulting in a seamless save action.

Disabling events

While events can be useful, at times you may need to save the file as part of another macro script, assuming that the event will not be triggered.
In these instances, you need to include the command:

Application.EnableEvents = False
This will prevent any events from being triggered until you restore the actions using:
Application.EnableEvents = True

If you decide to switch off events at the start of your macro to improve the speed and efficiency of your macro run, remember to switch it back on
subsequently after your macro finishes running.

More next time.

Charts and Dashboards

It’s time to chart our progress with an introductory series into the world of creating charts and dashboards in Excel. This month, we look at adding
customised shapes to charts.

When creating charts in Excel, we only get the default shapes, e.g. quadrilateral or round shapes. There is sometimes a good reason we want our
charts to be uniquely customised to users’ needs.

For this example, let us consider a dataset of house sales (in $m) in the 12 months of 2020:

A B

1 | Month House Sales (in SM)
2 | lam-20 165
3 | Feb-20 285
4 | Mar-20 105
5 | Apr-20 301
6 | May-20 181
7 | Jun-20 232
a Jul-20 145
9 | Aug-20 346
10| Sep-20 207
11| Oct-20 219
12 | MNow-20 147
13 | Dec-20 344
14
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First and foremost, highlight the range A2:B13, navigate to the Insert tab on the Ribbon and select a column chart, or else, hold the ALT + F1 keys to
create the initial column chart like the one below:

Chart Title
400
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300

250

2

| I I I

| I I
0

Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20  Jul-20  Aug-20 Sep-20 Oc-20 Nov-20 Dec-20

[=]
=

un
[=]

o
=

un
=]

Next, go to the ‘Chart Design’ contextual tab, point to the ‘Quick Layout’ and choose a layout to get the data labels, removing the vertical axis and
gridlines.

File Home Insert Draw Page Layout Formulas Data Review View Developer Help Power Pivot Chart Design F

il [ buishitel glliisbd il “odandnd SLhnhnd = smttc%

Add Chart Quick Change

Element ~ Layout~ | Colors~ Calur

Chartle | =—— = —_— Chart Styles

|| fl 5 _Dﬂ_ﬂu_‘
Chart6 M]ﬂ_l _I]ﬂ_ﬂll = - fe
— layout 2

A & iﬂ_ﬁi | || Shows the following chart = 5 £ 5 L < - !

1| Mont |"—=" | |&=F elements: o
- - Chart Title

2 | Jan-z .

T rebl = - Legend (Top] Chart Title +
3 | Feb- Iidll]lﬁ 1 |:| - Data Labels (Qutside End)
4 | Mar- | — ~= - Horizontal Axis m Series] /
5| Apri— [
5 | may- lApE Mﬂlﬁ‘ 15 544 Y
7| Junil== == 285 30
8 | Jul-z .
9 | Aug20 346 - w7 0 y
10| Sep-20 207 165 145 147
11| Oct-20 219 105
12| Nov-20 147
13| Dec-20 344 I
14|
15_ Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20
16 O O O

The series legend is not necessary, so, click on it and hit Delete. Click on the Chart Title and point it to cell B1 for a dynamic chart title (link to
https://www.sumproduct.com/blog/article/charts-and-dashboards-blogs/cd-dynamic-chart-titles). We also want to change the colour of the data
series, so let’s click on them, go to the Format contextual tab and change the ‘Shape Fill’ colour to our likings.

House Sales (in $M)

346 344
285 301
232
207 21%
181

165

145 147
I ] I I

Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20  Aug-20 Sep-20 Oct-20 Mow-20 Dec-20

Now, we want the data series to draw the shape like a roof of a house to make the chart more relatable and memorable. Go to the Insert tab, choose
the ‘Arrow: Pentagon’ shape, draw it somewhere on the sheet, rotate it by 90 degree and change the shape colour to exactly the same colour as our
chart’s data series.
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First and foremost, highlight the range A2:B13, navigate to the Insert tab on the Ribbon and select a column chart, or else, hold the ALT + F1 keys to
create the initial column chart like the one below:

File Home Insert Draw Page Layout Formulas Data Review

El:,} @ L_C‘) % @ T2 SmartArt E‘j"Get

él Screenshot

PivotTable Recommended Table Pictures Sha lcons 3D
~ PivotTables = "pﬁ Madels ~ &jMy.
Tables Recently Used Shapes
o7 CDENNOOCOA L LS
06enN{
A | B | ¢ | 6
1| Month House Sales (in $M) Lines
2 | Jan-20 165 SNNSNLLLZ 2 eNGe louse
3 Feb-20 285
4 | Mar-20 105 Rectangles
5 | Apr-20 301 OooDotbnoOoOono
6 | May-20 181
7| Jun-20 232 Basic Shapes
8 | Jul-20 145 EOANOLOOCOGOE '
5 | Aug-20 346 Gco0Or L¢O0dm !
10| Sep-20 207 OeeaHe0RaCO™
11| oct-20 219 {01 4{}
12_ MNov-20 147
13| Dec-20 344 Block Arrows
14] e R R I (RS I
15| CoUnNELIEEMN 20 0
16| Lon
17 Arrow: Pentagon
18- Equation Shapes
19 =R =EA
20
21' Flowchart
2| Oo<-oOgldfocoaw

To get this pentagon shape to my chart, click on the shape and press CTRL + C keys to copy, then click on the data series

A E c D E F G H 1 K L M
1 | Month House Sales (in M
2 | Jan-20 165 T . -+
B 520 o House Sales (in $M)
4| Mar-20 105 4
5 | Apr-20 301 346 34
6 | May-20 181 535 301 ?
7 | Jun-20 232
8 | Jul-20 145 =2 or 28
9 | Aug20 346 165 181
10| Sep-20 207 145 7
11| Oct-20 219 105
12| Nov-20 147
13| Dec20 344
14
15_ Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20  Aug-20 Sep-20 Oct-20 Nov-20 Dec-20
16 | O
17|
18 |
19
20|
21|
22
and hold the CTRL + V keys to paste.
A B c D E F G H J K L M
1 | Month House Sales (in $M)
2 | Jan-20 165 ? . -+
I 285 House Sales (in SM)
4| Mar-20 105 &
5 | apr20 301 346 34
6 | May-20 181 285 301 ?
7 | Jun-20 232 3
8 | sul-2o 145 = w7 218
9 | Aug20 346 165 181
10| Sep-20 207 145 7
11| Oct-20 219 105
12| Nov-20 147
13| Dec-20 344
14
157 lan-20 Feb20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep20 Oct-20 Nov-20 Dec-20
16 | [}
17|
18 |
19|
20|
21

Our chart data series now get the ‘roof’.
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House Sales (in SM)

346 244

285 301
232
207 218
181
165
145 147
] ' . ‘

Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20  Jul-20  Aug-20 Sep-20 Oct-20 Nov-20 Dec-20

... Wait, do they look unequal? The higher the sales, the more the shape stretches and the pointier the roof is. This is not quite what we want, so let’s
keep editing. We need to separate the column into two parts, say Roof and Floor, in which the Roof parts are all equal to prevent the above stretch.

A | B | ¢ | D . E |
1 | Month House Sales(in$M)  Roof Floor

2 | Jan-20 165 52.5 112.5
3 | Feb-20 285 52.5 232.5
4 | Mar-20 105 52.5 52.5
5 | Apr-20 301 52.5 248.5
6 | May-20 181 52.5 128.5
7 | Jun-20 232 52.5 179.5
g | Jul-20 145 52.5 92.5
9 | Aug-20 346 52.5 293.5
10| Sep-20 207 32.5 134.5
11| Oct-20 219 52.5 166.5
12| Mov-20 147 52.5 94.5
13| Dec-20 344 32.5 291.5
14 |

i

The Roof part should be formula-driven rather than a fix number. In this case, we will get the minimum sales of twelve months and divided it by two
[2] since we have two parts (otherwise, the house will only have a roof without a floor!). The formula in cell C2 is

=MIN($BS$2:$B$13)/2

and the Floor part, cell D2, equals B2-C2.

Now that we have the data, we will create a stacked column chart based on the two separated parts, we will have an initial chart like the one below.

Chart Title
400
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We will copy the roof shape to the Roof series similar to the above:
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We will copy the roof shape to the Roof series similar to the above:

Chart Title
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Next, we will paint the Floor series the same colour as the Roof, reduce the Gap width between the columns and get the dynamic chart title
(https://www.sumproduct.com/blog/article/charts-and-dashboards-blogs/cd-dynamic-chart-titles) pointing to cell B1. The chart looks better now.

House Sales (in SM)
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lan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20

[=]

[=]

[=]

[=]

More next time.

Power Pivot Principles

We continue our series on the Excel COM add-in, Power Pivot. This month, we show you how the LASTDATE function works.

The LASTDATE function is a time intelligence function, just like last month’s DATESINPERIOD function. The LASTDATE function uses the following
syntax to operate:

LASTEDATE(date)

The date parameter must be a column with dates. The date parameter Last time, we used the MIN function to determine the earliest date in

can also be a table expression that will return a single column of dates.  the column. So why would we use the LASTDATE function? Well, we can

The LASTDATE function returns with a table containing a single row and  use the LASTDATE function with other expressions that require a table

column with the latest date value from the input column from the date input and not a scalar input. The other reason is that we can use filter

parameter. functions that return with a table as the date input. Let’s say that we
wish to retrieve the last date from the following dataset:
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'-rT. _ =1

1/07/2018 430.00

2/07/2018 475.30|
| 3/07/2018 451.54
| 4/07/2018 465.08
| 5/07/2018 483.68
| 6/07/2018 498.19|
| 7/07/2018 518.12
| 8/07/2018 492.22|

9/07/2018 477.45
| 10/07/2018 472.68
|11/07/2018 491.58
|12/07/2018 506.33|
| 13/07/2018 521.52)
| 14/07/2018 537.17|
| 15/07/2018 521.05
| 16/07/2018 531.47|
|17/07/2018 504.90
| 18/07/2018 515.00|
| 19/07/2018 494.40
| 20/07/2018 504.28
21/07/2018 509.33

We can use this measure:

=LASTDATE(SaleDatalull[Date])

IMeasure ? b4

Table name: | SaleDatadull i

Measure name: ILastDate

Description: I

Formula: | fi | | Check formula

=L ASTDATE(SaleDataJul1[Date])|

Formatting Options

Category:

General Format; *14/03/2001 v
Number .
Curren Farmat String: Short Date

TRUE/FALSE

Cocel

Inserting this measure into a PivotTable:
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1] | | PivotTable Fields T
2 | | Active Al
3 Date |~ |Sumof Total Sales LastDate I {'=
il 1‘;,'071,2013 Sy 1,?07}’2013' ‘ Choose fields to add to report: L=
5 | 2/07/2018 446 2/07/2018 | ey yo
6 | 3/07/2018 383 3/07/2018 |
7| 4072018 283 4/07/2018 | ~ e sarcuavanun -
g | 5/07/2018 285 5/07/2018 | [ Fransasctioni{D
9 | 6/07/2018 446 6/07/2018 | Dste
10| 7/07/2018 323 7/07/2018 | [V Total Sales
1| 8/07/2018 299 8/07/2018 \ [ Calculated Column 1
12 | 9/07/2018 356 9/07/2018 | [ Calculated Column 2
13 10/07/2018 435 10/07/2018 | [ fx LastDat=All F
14 11/07/2018 318{ 11/07/2018 |
15.: 12/07/2018 358 12/07/2018 ‘ Drag fields between areas below:
16| 13/07/2018 413 13/07/2018 | s

1 I Filters Il Celumns
17 14/07/2018 346 14/07/2018 |
iaf 15/07/2018 449 15/07/2018 | Z Values e
19 16/07/2018 489 16/07/2018 |
20| 17/07/2018 277 17/07/2018 |
21| 18/07/2018 440 18/07/2018 | = Rows T Values
22| 19/07/2018 324 15/07/2018 \ Date ~ | [ SumofTotalSales ~ ~
23| 20/07/2018 381 20/07/2018 | CaciDote -
24| 21/07/2018 301 21/07/2018 |
25| 22/07/2018 322 22/07/2018 \

It just returns with the respective row’s date, this is because the measure, as it stands, is subject to the row filters. If we remove the date column, we
can see that the measure is returning with the last date in our data:

- PivotTable Fields o
2 Active All

3 Sum of Total Sales LastDate Choose fields to add to report: &~
151 11848 1/08/2018 Search /O
6 - EsaleDatasult -
i [1ransaction ID

8 [Cpate

9 [V Total sales

10

1 [Ccalculated Column 1

12 [7/\ LastDate .
13 el

1 Drag fields between areas below:

15 Y Filters I Columns

16 2. Values v
17

18

B = Rows 2 Values

20

21 Sum of Total Sales v
22 LastDate >4
23

It seems that we will need to make some adjustments to our measure for it to return with the last date on each row:

=LASTDATE(
ALL(
SaleDatalull[Date]
)

Measure ? *

Table name: | SaleDataJul 1 o

Measure name: |Last DateAll

Description: ]
Formula: | fir | | Check formula

=LASTDATE(
ALL(
SaleDataJul1[Date]
)

Formatting Options

Format: “14/03/2001 W
Format String: Short Date

TRUE/FALSE
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Including this measure in our PivotTable yields:

A B ¢ D E Fo[~
1] | 1|l PivotTable Fields T X
2 | Active Al
3 | Date ~ Isum of Total sales LastDate  LastDateAll
. /0772018 353 1/07/2018  1/08/2018 Choose fields to add ta report: o v
5 2/07/2018 445 2/07/2018  1/08/2018 . ge
6| 3/07/2018 383 3/07/2018  1/08/2018 |
7] 4f07/2m8 283 4/07/2018  1/08/2018 N
8| 5/07/2018 285 5/07/2018 1/08/2018 - (5 saleDatalult
9| 6/07/2018 445 6/07/2018 1/08/2018 L Fefacherll
10| 7/07/2018 323 7/07/2018  1/08/2018 e
1] 8/07/2018 299 8/07/2018 1/08/2018 | ] Total Sales
12| 5/07/2018 356 9/07/2018  1/08/2018 L] Caleulated Column 1
13] 10/07/2018 435 10/07/2018  1/08/2018 | [ Caleulated Column 2
14] 11/07/2018 318 11/07/2018 1/08/2018 [ fx LastDateAl =
15 12/07/2018 358 12/07/2018  1/08/2018 | M
16| 13/07/2018 413 13/07/2018  1/08/2018 oy bl tobaren st ke
17] 14/07/2018 346 14/07/2018  1/08/2018 |
12| 15/07/2018 449 15/07/2018  1/08/2018 T Filters Columns
19 16/07/2018 489 16/07/2018  1/08/2018 | S Values =
20] 17/07/2018 277 17/07/2018  1/08/2018
2] 18/07/2018 440 18/07/2018 1/08/2018
2| 19/07/2018 324 19/07/2018  1/08/2018
23] 20/07/2018 381 20/07/2018  1/08/2018 S e
24| 21/07/2018 301 21/07/2018  1/08/2018 o o o Toisae -
25 22/07/2018 322 22/07/2018  1/08/2018 =
26| 23/07/2018 278 23/07/2018 1/08/2018 La“DatE‘ e
27| 24/07/2018 482 24/07/2018 1/08/2018 Etliatenl i
28| 25/07/2018 456/ 25/07/2018  1/08/2018

We have included the ALL function, so that it forces the LASTDATE function to disregard the row filters on each row. We can now use this measure
to create more complex calculations in DAX, but more on that anon.

That’s it for this month; more next time.

Power Query Pointers
Each month we’ll reproduce one of our articles on Power Query (Excel 2010 and 2013) / Get & Transform (Office 365, Excel 2016 and 2019) from
www.sumproduct.com/blog. If you wish to read more in the meantime, simply check out our Blog section each Wednesday. This month, we consider

how text output may be presented.

Previously, we have created the simplest piece of M code:

Home  Transform  AddColumn  View (%]

DL ™ [ Properties Data Type: Any ~ Merge Queries ~ =l ) [ New source =

B Le o . = s

o & [ Advanced Editor Use First Row as Headers ~ Append Queries Ll [ Recent Sources
Close &  Refresh E =

Load~  preview~ - [ Advanced Editor = x
Close

> 1

uery o g .

8 "hello world"

]

g

g

v/ No syntax errors have been detected.

READY

The output is recognised by Power Query as text, and text tools are available.
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@ ©- Text Tools

AddColumn  View | Transform
J
= © [ Advanced Editor

Close&  Refresh
Load~  Preview= E3Manage

Y Eigpropertes

Colun

= E [ NewSource

© [ Recent Sources ~
Columns™  Rows™ Rows Combine Files Parameters~  settings
Close Query Manage Columns Reduce Rows  Sort Transform Combine Parameters  Data Sources New Query
> f || Hello world ~ Query Senmgs X
o B Advanced Editor o X
é
Hello Word Queryl o |
“Hello World" L
READY v/ No syntax errors have been detected.
If we wish to manipulate the presentation of this text string, there are some other simple methods we may use.
®E e Text Tools
“ Home  Transform  AddColumn  View | Transform (2]
ol o _ - ===
QT ’—Lé L;A [ Advanced Editor o X
Close &  Refresh
Load ~ Prevlew'j
ose «  QueryT °
B 3 X
“Hello
world"
3
Hello
World
+/ No syntax errors have been detected.
READY

If we type “Hello” and “World” in separate lines in the Advanced Editor, the text is split over two lines. If we look at the step for this line of syntax,
the code looks a little different:

[

TextTools  Query1 - Power Query Editor
bome | Tt AdiCoumn View

Transform

[ [ Properties
~

eRREESo g N Newsotree
L& [ Advanced editor Append Queries ~ o [ Recent Sources ~
Closes  Refresh Choose  Remove plit  Groy N Manage  Data source
Load~  Preview~ - Manage Columns ~ Columns umn~ By 3 EAET D Parameters~  settings.
Close Query Manage Columns  Reduce Rows  Sort Transform Combine Parameters DataSources  New Query.
= "Hello #(1f " .
f ello #(1f)uorld ~1| Query Settings X
P 4 PROPERTIES
] Name
@ Query!
Hello Al Properties
World
4 APPLIED STEPS
Queryt

READY
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The M code is actually stored as
= "Hello #(If)World"
The text has been manipulated with an escape sequence. There are a number of definitions of escape sequences; this is the Microsoft version:

Escape sequences are typically used to specify actions such as carriage returns and tab movements on terminals and printers. They are

also used to provide literal representations of nonprinting characters and characters that usually have special meanings, such as the
double quotation mark (").

In this case, the escape sequence #(If) is telling power query to insert a linefeed. This is one of three control escape codes supported by Power Query,
the others are:

e #(cr) carriage return
e {f(tab) tab.

In the next screen, we use a tab instead of the linefeed:

TextTools  Query1 - Power Query Editor X

Il vore Tensom  AddColmn  View  Transform )
Sy B Properties Merg = N iNewsotree
L& [ Advanced Editor =l [ Recent Sources ¥
Close&  Refresh o . Choose Remove  Keep Remove split  Group N Manage  Datasource
Load~  Preview~ - Manage Columns ¥ Columns > Row ws ™ umn EAET S Parameters~  settings
Close Query Manage Columns  Reduce Rows  Sort Transform Combine Parameters  Data Sources  New Query
fe || = "Hello #(tabjuor1d” ~| Query Settings «
- 4 PROPERTIES
5 Name
<} Query!
Hello  World Al Properties
4 APPLIED STEPS
Queryt
[Right-click for options
READY
TexTooks  Query1 - Power Query Editor X
Tansfom  AddColumn  View Transform )
AY Y [ Properties g [t [ New Source »
H L2 [ anvanceataior =) Ld [ Recent Sources *
Closear Refrsh 1 B § Kee ~ Manage  Data source
Load~  Preview~ I Manage ~ Colum Rows™ Rows™ Rep § CGombineliles Parameters™  settings
Close Query Manage Columns Reduce Rows  Sort Transform Combine. Parameters  Data Sources New Query
fc || = "Hello #(1f)#(tab)world" ~1| Query Settings X
o 4 PROPERTIES
5 Name
3 Queryl
Hello Al Properties
World
4 APPLIED STEPS
Queryt
Right-click for options

READY

= "Hello #(If)}#(tab)World"
This applies a linefeed and then a tab.

We can also write this by grouping the escape sequences within the brackets ().

= "Hello #(If,tab)World"
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TextTools  Query1 - Power Query Editor
bome | Tonorm A Column

View | Transtorm
Y S By propertes
L& [ advanced editor
Close&  Refresh Choose  Remove it
Load ™ Prewmv’_"‘“"ik‘ Columns ¥ Columns ™ Rows ows ¥ olumn By
Close Query Manage Columns Reduce Rows  Sort Transtorm
> fe || = "Hello #(1f,tab)uor1d”
=]
Hello
World
Right-click for options

READY

x
(]
e ™ New Source *
I [ NewSource
o [ Recent sources -
Manage  Datasource
Paameters+ setings
Combine Parameters  DataSourcss New Query
~1| Query Settings X

4 PROPERTIES
Name

All Properties

4 APPLIED STEPS

Queryt

context is:

eight binary digits.

its short form is 0020.

For those of us familiar with them, short and long hexadecimal Unicode values may also be used. One definition of a hexadecimal in a computing

Hexadecimal is a convenient way to express binary numbers in modern computers in which a byte is almost always defined as containing

Hexadecimals can represent a variety of characters. A simple example is the hexadecimal for a space, which in its long form is 00000020, and in in

x4 - < Text Tools
PN

B Propertes

. L& [ advanced Edtor
Closear R

efresh Choose  Remove Spit Group
Losd~  preview~ [ Manzge ™ fumns Column™ B ¢
Close Query Manage Columns  Reduce Rows  Sort Transform
> fx || Hello  vorid
g B Advanced Editor
S

Hello World

Query1

“Hello #(00000020,0020)tor1d"

READY / No syntax errors have been detected.

e
o T [ Newsowrer
Queries» | L0 [ Recent Sources »
Marsge | Dasourc
mbine Files Parameters~  settings
Combine Parameters  DataSourcss  New Query
~|| Query Settings X
o X
(2]

In the previous screenshot, the escape sequences only appear in the Advanced Editor, although we typed them into the step!

"Hello #(00000020,0020)World"

There are times when we may want the actual characters to appear, rather than be translated — this can apply to double quotes “ or the beginning
of an escape sequence #(. In each case, the answer is add more!

Add Column

View  Transform
5 N BgPropertes 3 S
)
[ L advanced € [ Advanced Editor
Close s Refresh
Load~  Preview~ [ Manage ™
Close

. = Queryt

H

"""Hello Horld""™

Queries

"Hello World"

/' No syntax errors have been detected.

READY

=2l [ [aNewsouce~

=
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In order to output “Hello World” complete with the speech marks, in the Advanced Editor we need to type

”””He"o World""”

E - Text Tools
“ Home  Transform  AddColumn  View | Transform (%]
Ab ™, [ Properties Data Type: Any ~ Merge Queries ~ = LL‘ [ New Source
. & [ Advanced Editor se i Row sk el Anoea Oucricass = [P\ Recent Sources
Close &  Refresh
Losd~ preview~ = Man{ [ Advanced Editor [m] X
Close Query.
> # Queryl @ %

“Hello #(#)(1f) world|

Queries

Hello #(If) World

+/ No syntax errors have been detected.

READY

For the escape code #(If) to appear, we need to add the escape code (#) between the # and the (If). Whilst we are unlikely to want to output escape
sequences, users do have a habit of using a ‘special’ character in reference numbers!

Until next month.

Power Bl Updates

It’s that time of the month again. This month’s updates see you now able to ask Copilot questions against your semantic model. But there is always
more. For example, updated Save and ‘Upload to OneDrive Flow’ in Power BI, plus the Narrative visual with Copilot is now available in SaaS embed.

The full list of updates is as follows:

Copilot and Al Embedded Analytics
e Ask Copilot questions against your semantic model (Preview) e Narrative visual with Copilot available in SaaS embed
Reporting

Visualisations
e Visual level format strings (Preview)

e New visuals in AppSource
L]

Dynamic per recipient subscriptions (Generally Available)

e Deliver subscriptions to OneDrive and SharePoint (Generally e Pie of Pie by ITA
Available)

e Drill Down Pie PRO by ZoomCharts
e Hierarchical Bar chart

e  Filter by Powerviz

e  Updated Save and ‘Upload to OneDrive Flow’ in Power B

e  Data limit

e  Deneb: Declarative Visualization in Power B
e Visuals, shapes and line enhancements

Other
Modelling

Paginated Reports: sharing of reports connecting to Get Data
e DAXquery view in the web

data sources made easy.

Let’s look at each in turn.

Ask Copilot questions against your semantic model (Preview)

You can now ask Copilot for data from your entire semantic model in Power Bl Desktop. Simply tell Copilot what you’re looking for and Copilot will
query your model to answer your question with a visual.

Since the Copilot pane in Desktop is still in Preview, you do not need to turn on the Preview toggle to use this new capability.
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P sewen

y ﬂ‘ma?muwwmm [A] 4%
e Do < =loome~mEEa .
Ll Executive Summary - Sales Report D
E 5
- ., Sales Amount and Sales Amount by Due Date by Date Order Quantity by Reseller Country i
= Year, Month E
e @Saies Amount @ ssles Anount by Due Dae
n el o
(Blank] i . - Sue por H
Fr2018 H NORTH ANERICA ® & erore s el
FY2019 ) Answer this westion
FY2020 ® — 2 +
P02
AeHch what areth top 3 egions by sales amount?
‘ o soumiverca o | N
ore e 28 G 25
Cotegory  Business Type aes Amount
Bikes Value Added Reseller @
Bikes Warehouse 2823,09565
Compenents Warehouse s
Bikes Speciay ike Shop 359
Components Value Added Reseller 255,87843
Coting  Warehouse 10345345
Cothing  Value Added Reseller 7233208
Accessores Warehouse 5432689 T o] @
Coting  speaty gike shop | 223026 ==
Accessories ValurAndeﬂRewﬂerP 2554531
Accessories  Speciay ke Shop 745370
Components_speciay ike Shop | 5o
Total 8,259,979.63
Pescribe
a >
=0 BT - | e R e i e e 8

This new capability supports a wide range of different types of analysis. Whilst the exact questions which Copilot can answer will depend on the
specifics of your model, here are some examples:

¢ Show me sales amount and profit for the last two [2] years
e What are the top three [3] product lines by customer rating?
e Which dairy product has the most profit in Australia?

You can also ask follow-up questions, such as “what are the total sales for 2024?” and then follow up with “can you show me this for Madagascar?”
Copilot makes it easy to have a natural conversation about your data, like having a business analyst at your fingertips.

what is the sales amount for each
category?

Showing category and number of sales.

Show reasoning ™
Count of Sales by Category @

Accessor.. _
pikes [
clothing |

0K 50K

Category

~+ Add to page 63

Iz this response helpful? & Q

how about just in 20197

Showing category and number of sales, where
date is in 2019.

Show reasoning
Count of Sales by Category @

Accessor... _
pikes
Clothing | NN

0K 20K

Category

+ Add to page 63

I this response helpful? {'} Q
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If you happen to ask a question that can be answered by an existing visual within the report, Power Bl will search and pinpoint you to that exact visual
to help you quickly navigate and get immediate insights.

T copilot @D Preview %

sy -

Sales Amount by Order Date / Due Date

Sales Amount @ Sales Amount by Dus Date

.
£
;

Once you receive the answer, you can expand the ‘show reasoning’ dropdown to learn more about how Copilot understood your question to build
transparency between you and Copilot. You can also expand the visual to see it in more detail, and as a report author, you can even add these visuals
directly to your report page simplifying the report creation process — just click the ‘add to page’ button underneath the visual.

what was the sales amount for each
category?

Showing category and sales amount.
Hide reasoning ™

You asked "what was the sales amount for each
category?”

* Used "product category” for “category.

Sales Amount by Category @
R gikes [
S
o Compon. [
3
Clothing |
oM £50M £100M

—+ Add to page 63

s this response helpful? tﬂ? .

There may be occasions where Copilot misunderstands your question. This could either be because it was not able to find the right data field or it
misunderstood your intention. In order to improve Copilot’s understanding, here are some suggestions and tips to get better results:
e use descriptive column names: try and avoid using columns which are not spaced or camel case

e use synonyms: if a column can have more than one meaning, use copilot synonyms found in the Q&A settings to automatically add
business domain terms

e if you have a very specific type of question that needs answering, create a visual on a report and use the title field to describe the
question it answers. Then, Copilot will find this visual and use this as its basis for answering.
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Visual level format strings (Preview)

Visual level format strings have now been added, providing youwith more  you could not format them, unless you were using them in data labels or
options to configure formatting. Originally built for visual calculations, in specific parts of the new card and new slicer visuals. With visual level
the core ability that visual-level format strings provide is the ability to  format strings, you can.

format visual calculations. Since visual calculations are not in the model,

E

o

)

Fiscal Year

Fiscal Year Y2020
DiffPreviousPercent 343%

60
DiffPreviousPercent

fx
Fiscal Year Sales Amount _ DiffPreviousPercent
201
2019
F¥2020
Total

$23860891.17 100%
$34070,108.50 30%
§51876274.54 343%

$109.809,274.20 100%

However, visual level format strings are useful even without using visual
calculations. With the introduction of visual-level format strings, Power
Bl now has three [3] levels for format strings:

1. Model. You can set a format string for columns and measures
in the model. Anywhere you use that column or measure the

Fr20ts
Visual  General

&« Visualizations »
sual
A search

> Properties

> Tite @

> Effects

 Data format

> Tooltips @

> Alttext

Element. You can set a format string for data labels and for
specific elements of the new card and the new slicer visuals.
This level will be expanded to include much more in the future.
Any format string you set here will override the format string
set on the visual and model level.

format string will be applied, unless it’s overridden by a visual ~ These levels are hierarchical, with the model level being the lowest
or element level format string level and the element level the highest. A format string defined on a

2. Visual. Thisis the update. You may set format strings on any
column, measure or visual calculation that is on your visual,

column, measure or visual calculation on a higher-level override what
was defined on a lower level.

even if they already had a format string. In that case, the model  Since visual calculations are not in the model, they cannot have a format
level format string will be overridden, and the visual level string set on the model level but can on the visual or element level.

format string is used Measures and columns can have format strings on all three levels:
Element Selected element of the selected visual
Visual Selected visual
Model All visuals / pages / reports on same model

The image below summarizes this and shows that higher level format strings override lower-level format strings:

Model

Measure Column

.
Visual
Measure Column

Visual calculation

Element
Measure Column

Visual calculation
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Let’s look at an example using a measure.

Assume we have a Profit measure in our model, which is set to a decimal number format. To do this, you might have set the formatting for this
measure using the Ribbon:

File Home Insert Modeling View Optimize Help External tools Table tools Measure tools
; £
& Name | Profit ‘ $p FDrmat‘ Decimal number v E] pata category Uncategorized v HH
(1) Home tab\e|SaIes v $ v % 99 e ick
measure measure
Structure Formatting Properties Calculations
il X 1 Profit = suM('Sales'[Sales Amount])-SUM('Sales'[Total Product Cost])

Alternatively, you could have made the same selections in the Properties pane for the measure in the Model view or entered the following custom
formatting code:

W X 1 Profit = sui('seles’[Sales Amount])-sun('sales’ [Tetal Product Costl; ~ | Properties » Data »
Name
i rod - Tables  Model
Profit
B Q Search
Hame table
i) > B currency
g Sales ~
> @ Currency Rate
Description > @ customer
Enter a description »Eezn
> @ Product
> Bl Reseller
L) Create with Copilat (preview) ~ B Sales
Content created by Al may nat be accurate or CurrencyKey =
appropriate, so review it carefully. Read terms Customerkey =
T DueDateKey @
Synonyms
P ¥ Extended Amaunt
profit 5 Order Quantty
GrderDatekey =
& Procuct Standard Cost
. Display folder Froductkay =
Enter the display folder | & profit
e i Resellerkey =
s hidden
I Sales Amount.
@
. (® ) no SalesOrdarlinekey =
(&) sites Tortory SalesTerritorykey =
~ Formatting T ShipDateKey ®
F— Z Total Product Cost
Z Unit Price
5 Custom ~

unit Price Discount Pet

> B sales Order
> B sales Teritory

Custom format
Leam more 54 440,00

(§123,456.78) Curre

Example: 123,456.78

If you put this measure on a visual it now returns a decimal number, as expected:

Total is formatted as decimal number in the model

Total

109,809,274.2

However, on a particular visual you want that measure to be formatted as a whole number. You can now do that by setting the format code on the
visual level by opening the Format pane for that visual and the Data format options found there under General:
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File Home  Incert  Modeling  View  Optimize  Help  Externaltools  Format  Data/Drill  Tabletools  Measure tools
= 2=
Drave [ yMaasre | | #% rormet [becrmal rumser 8 oo cotegor [t <] [H

s w8 [ -
R 4

(Y Home table | Soles ]

stucure Propertes
W X 2 Myeasure = sUN('Sales’ (Sales amount]) = - > | Data >
<0 Format visual -
7 o - Q search
& Model level format string: r - v - 3 @ @
8 Specifies the format for the field or MyMeasure A > BB Currency.
IS measure inthe model ‘E > B currency Rate
k] > B Customer
109,809,274 Visual - General > B Date
> 8 Product
I ! > Properties > Reseller
 vEysks
D3 (G [ % Extenced Amo,
S | % B vyvssre
[ T Order Quantity
L - a4

v Data format

[ Z Sales Amount
[ £ Total Product €.
O Z it Price

D
(s o

g\ Format options

[m] Unit Price Disco.
> BB Sales Oraer
Visual level format string: > BB Sales Territ
Specifies the format for the field or
measure in the visual. Overrides
any model level format string on the
same.

© Reset to dafault

> Header icons

> Taotips

> Alttext

Now that same measure shows as a whole number, but just on that visual:

Total is formatted as whole number on this visual

Total

109,809,274

Further, you might want to use a scientific notation for that measure but only in the data label on a particular visual. No problem; you set the format
code on the data label for that measure:

& Visualizations »
<] Format visual
-
Z s
@ A
MyMeasure by Class Y B2 -
Visual General
: _ TOSEIRLOY
V Data labels On®
M . 1.9915E+07
0
2 .
] g ] Apply settings to
L 1.5942E+07
Series
Al v ]
(Blank) J| 3.3637E+06
$0M $50M $100M
L MyMeasure d > Options
> Title
V Value On @
Field
|| MyMeasure | > [}
Font

OHm

Transparency

0% C|O

Display units

Custom v

Format code

#.0000E+00 Sfx
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Now, the total shows in scientific notation, but only in the data label and not in other places (such as the ToolTip as shown below). Notice how the
element level format is used in the data label but the visual or model level format string is still used for the other elements in the same visual.

Total is now formatted as scientific in the data label

H 7.0589E+07

M
. Class M
|_.1.':

Total 19,914,927.82
(Blank) I 3.3637E+06

20M 40M B60M 80M
Total

Class

=

For visual calculations the same principle applies but of course without the model level. For example, if you have a visual calculation that returns a
percentage, you can now format it as such using the ‘Data Format’ options in the General on the visual in the Format pane:

Im V& Visualizations >
- < Backta report DIFFPREVIOUSPERCENT  BY FISCAL YEAR <] Format visual
¥ QR
)
ol
Fr2018
Visual  General
> Properties
2
5 Frao1e > Title [o-0])
o
i > Effects

v Data format
FY2020 Fiscal Year FY2020
DiffPreviousPercent 34.3% .
Apply settings to

20% 0% 60% 80% 100%
 Format optians

DiffPreviousPercent

Format

£ v 4%

Fiscal Year Sales Amount  DiffPreviousPercent
Learn more.

FY2018 $23,860,891.17 100%

FY2019 $34,070,10850 30% O Reset to default

FYaozo 35187827454 34.3%

Total $109,809,274.20 100% > Header icons @
> Tooltips (o]

> Alt text

The ability to set visual level format strings makes it much easier to get  Since visual level format strings are introduced as part of the visual

the exact formatting you need for your visualisations. However, this calculations Preview, you will need to turn on the visual calculations

is only the first iteration of the visual level format strings. Microsoft is  Preview to use them. To do that, go to Options and Settings -> Options

planning to add the settings you’re used to for the model level format -> Preview features. Select ‘Visual calculations’ and then OK. Visual

strings to the visual level soon. calculations and visual level format strings are enabled after Power BI
Desktop is restarted.
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Dynamic per recipient subscriptions (Generally Available)

Microsoft has announced the General Availability of ‘Dynamic per  which filters are applied to their version of the report. The feature is
recipient’ subscriptions for Power Bl and paginated reports. ‘Dynamic  now available in Sov. Clouds as well.

per recipient’ subscriptions is designed to simplify distributing a
personalised copy of a report to each recipient of an email subscription.
You define which view of the report an individual receives by specifying

You may create a ‘Dynamic per recipient’ with a simple drag and drop
experience. First, subscribe to the report by selecting ‘Subscribe to
report’ and then ‘Create Subscriptions’.

SALES Overview Trends

Sales Overview Overview Win/Loss Overview
Revenue won Qualified Pipeline Revenue goal Forecast
$11.43M $19.90M $23M 136%
Revenue Open by Sales Stage Revenue Won and Revenue In Pipeline by Product LOB WHAT IF the qualified forecast was adjuste i s
00 ®Revenue Won * Revenue n Pipeline "
==

80 70 60 50 -40 30 20 -0

2-Develop
SOM 3

T-Qualify
Accessories

2 Propose
Warranties fa53m
i Falect it Accessories $440510K  S7.0
Black cover 7 SISTEATR D22
sean Revenue € raader per $BEER et
Black cover &° BEER 20
Forecast by Territory Farecast by Location ey o |
Terrt
|t S et = | L A ]
S Y EETEERE = T e ; e -readibia R
us west I mosoron | gsoerssc o L7y ; S |
s pwesT  E§BEE s2000 s779K e
IR - . -reader Dia 5
us noRTHEAST I s1mts3600 T s2:20009K 2% L
E-reader Stan sat.ao 5
Toul $142002600  $19.90036K  136%
Warrantles sz se2!
1 Year Warran sz sed
o Total st1a8K  $1090
B -

Select the ‘Dynamic per recipient’ subscription.

Choose a subscription type

Standard [‘:_;’}

Generate and deliver one report.

Dynamic per recipient [I[]I]
Connect to a dataset and send a

unique view of the report to each

recipient.

Connect to data that has recipient email, names or report parameters.
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New dynamic subscription

@ Connect to recipient data
Connect to recipient data

Choose a connected semantic model with your recipients. You'll be able to map the data to this
subscription's dynamic fields, such as email addresses and report parameters. Leam more (7

& My data (2 Endorsed in your org (® Recent Q Filter by keyword

D Name Owner Refreshed Location Endorsement Sensitivity

Regional Sales Sample Nirupama Srinivasan ~ 6/13/24, 255:54PM  BlogWorkspace - Non-Business O

Employee Training Data Nirupama Srinivasan  5/9/24, 1:55:15 PM My Workspace — Confidential\Mi.. ©

25785141 Rohit Patiar 10/8/21,9:41:46 AM _QuickTable — Public O

Northwind Rohit Patkar 3/10/23, 11:52:26 A.. _QuickTable — Confidential\Mi...

Customer Profitability Sample Hung-Wen Chen 12/1/21, 10209 PM _QuickTable — —

Golf Rohit Patiar 1/24/23, 10:1154 A _Daily — Confidential\Mi..

vmaharajh_learning kgl to pbi V Maharajh 7/16/24,3:08:00 AM  PBIFabricDoNotDelete  — Confidentia\Mi.. ©

Then, select and filter data that you want in your subscription. You probably only want to send emails conditionally. To do that, you can filter the
data in the Filter pane.

X
New dynamic subscription
@ Connect to recipient data
| Select and filter data
@ select and filter data Choose the data you want to map to the subscription's dynamic fields. The following fields can
be set dynamically:
o Email address
o Email subject
| « Report filters
o Attachment file type
| & Filters »  Data »
Employee Name Manager Name Email Status
@
| Alexis Brown John Smith alexisbrown@example.com  Overdue S | 0O search ‘ ‘ 0 Search
=
Amelia Brown Jonathan Lee ameliabrown@example.com Pending g
X EmployeeTrainingData
David Rodriguez Jonathan Lee david.rodriguez@example.co Overdue P B 255 2
m > Manager Name %~ B @ Employee Training Data
Emma Jackson Emily Davis emmajackson@example.co  Overdue -
v - g v > Email X [ Category
Isabella Adams Kim Smith isabella.adams@example.co  Overdue  Status QX 2 [ Completion
" Fiter & > EH (1 Due Date
John Smith John Smith johnsmith@examplecom  Overdue fiter type
. [ Due Month
John Smith John Smith johnsmith@example.com  Pending Basic filtering v ue Mon
Jonathan Garcia Emily Davis jonathan.garcia@example.co Pending 3 [ Due Vear
m
Email
Jonathan Lee Jonathan Lee kimsmith@example.com  Pending Select al
Julie Brown John Smith juliebrown@example.com  Pending _ trpoyEiang
) Completed .
Justin Hernandez Kim Smith justin.hernandez@example.c Overdue [ IsManager
om Overdue
Manager Name
Lily Wong John Smith lilywong@example.com  Pending Pending
Nora Robinson Kim Smith norarobinson@example.co  Overdue 0 st SEins
O Starte -
m > [ Training Hours
Nora Robinson Kim Smith norarobinson@example.co  Pending -
m [ Training Name
Sophia Lee John Smith sophialee@examplecom  Overdue Add data fields here
Sophia Lee John Smith sophialee@examplecom  Pending
Thomas Wilson Kim Smith thomaswilson@example.co  Overdue
m
Thomas Wilson Kim Smith thomaswilson@example.co  Pending
m
Timothy Lee John Smith timothylee@example.com  Pending

w2

You can select the recipient email addresses and the email subject from the dataset that you connected to by selecting ‘Get Data’.
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New dynamic subscription

@ Connect to recipient data
| Email details

©  Selectand fifter data Provide the email addresses, message, and any attachments or permissions. You can

| also choose to get the data from your connected data source. Learn more (9

® Email details
| Subscription name *

Sales Overview

| Recipients ™
Enter manually ’ Nirupama Srinivasan

| Enter manually

Get from data > Employee Training Data.Employee Name

Message Employee Training Data.Manager Name

nclude an optional mes  Employee Training Data.Email

Employee Training Data.Status
Report page ©

Sales Overview

Link to report in Power Bl ©
Report page preview

Data Activator

Trigger action based alerts with Data Activator (7

Attach full report

[o) POF v~

Select a format for the attachment.

o [0

You may then map your data to the subscription.

X
- . .

New dynamic subscription
@ Connect to recipient data

‘ Map your data
T Select and filter data Define the filters applied to the reports sent in this subscription.
@ Email details Dynamic filters @

‘ Add filter
® wmap your data

‘ Report field Value

s Industries.Industry A Employee Training Data.Categ... v W
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Then schedule the subscription and save it.

New dynamic subscription

@ Connect to recipient data

| Schedule
T Select and filter data Send this email out on a recurring schedule.
© Email details Start date * End date

| 7/18/2024 Select a date
(-] Map your data

| Repeat *

Daily N

. Schedule y

| Scheduled time *
&) 2 v 15 v PM

Time zone *

(UTC-08:00) Pacific Time (US and Canac

Emails will be sent daily at 02:15 PM (UTC-08:00) Pacific Time (US and Canada)
starting Thursday, July 18, 2024.

Active subscription

To schedule this subscription, turn on this setting. Turning it off will pause the
subscription for all recipients.

o [

The subscriptions will be triggered based upon the schedule that you have set up. Personalised reports may be sent to up to a thousand recipients.

Deliver subscriptions to OneDrive and SharePoint (Generally Available)

Do you have reports that are too large to be delivered by email? Do you have reports that are eating into your email in just a few weeks or do you
need you to move it to a different location? You can now deliver Power Bl and paginated report subscriptions to OneDrive or SharePoint. With this
capability, you can schedule and send full report attachments to a OneDrive or SharePoint location.

contact@sumproduct.com | www.sumproduct.com | +61 3 9020 2071




Subscriptions 3
Keep track of your data by subscribing to this report.
{J The sensitivity label on this report does not appear in emails.

A=arvamy . ra
Manage all [

~ Sales Overview VARUN o)

&\ Unsaved changes

Subscription name *
Sales Overview
Recipients *
. MNirupama Srinivasan
Attach full report
5} PDF (pdf) v
Send to *
&  Email w
~ Email
&% OneDrive
&

3 date B

SharePoint

Daily o

Scheduled time *

4 v 30 v PM

Time zone *

(UTC-08:00) Pacific Time (US and Canac

Emails will be sent daily at 04:30 PM (UTC-08:00) Pacific Time (US and Canada)
starting Tuesday, July 9, 2024.

* More options

Subscription must be saved before sending.

m New subscription

Updated Save and ‘Upload to OneDrive Flow’ in Power BI

Having begun in early August, desktop users should see a Preview switch ~ With these updates, Power Bl has improved the experience of uploading
starting in SU8 to turn on the updated Save and ‘Upload to OneDrive’ new Power BI files to OneDrive, and easily upload new changes in the
experience in Power Bl. To enable this, navigate to the Preview features  background.

section of Options in Power BI. Users will then need to select ‘Saving to

OneDrive and SharePoint uploads the file in the background’.
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Options

GLOBAL Shape map visual Learn more
Spanish language support for Q&A Learn more
Data Load
Q&A for live connected Analysis Services databases Learn more
Power Query Editor
Connect to external semantic models shared with me Learn more | Share feedback

DirectQuery
Modern visual tooltips Learn more | Share feedback

R scripting

Sparklines Learn more
Python scripting

Metrics visual Learn more
Security

Quick measure suggestions Learn more | Share feedback

Privacy
Field parameters Learn more
Regional Settings
On-object interaction Learn more | Share feedback

Updates

Set sensitivity label on exported PDF Learn more
Usage Data

Dynamic format string for measures Learn more
Diagnostics

Save to OneDrive and SharePoint Learn more
Preview features
Share to OneDrive and SharePoint Learn more
Save and Recover

h Saving to OneDrive and SharePoint uploads the file in the background| Learn more

Report settings
Enhanced publish dialoas Learn more

For uploading new files, after navigating to the correct location in the  being uploaded. The option to cancel the upload is there if needed. This
OneDrive file picker and saving, a dialog box appears while the file is  dialog will only show up the first time a new file is uploaded to OneDrive.

Saving to OneDrive X

Please wait while test report.pbix is being created in OneDrive.

Cancel

When new changes are saved to a file uploaded to OneDrive, the top of the toolbar indicates that the new changes are also being uploaded to
OneDrive.

ploading 'test report’ to OneDrive.

Save Home Insert Modeling View Optimize P

I_

L]
& a © [piEH @
Get Excel Onelake SQL Enter Dataverse
datav workbook data hub~ Server data

Clipboard Data

If you click on the title bar flyout in the toolbar, you can also now access more information about the file. Clicking ‘View your file in OneDrive’ will
provide a direct link to where the file is stored in OneDrive.
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<) test report = Last saved: Today at 207 PM ™

Jate

Location

Documents

=
<

My Files\Documents

Sensitivity

27 AL H

=]
>
4

Save status

Last saved: Today at 2:07 PM
Last uploaded: Today at 2:07 PM

View your file in OneDrive

Data limit

This update should provide you with more control over your visuals. Microsoft has introduced the data limit capability for managing potential
performance issues. With data limits, you set the maximum data load for a single session per visual.

To flex this feature:

e navigate to the ‘Filters on this visual’ menu in the Filter pane
e click on the data limit menu and a new Filter card will pop up
e set your desired data limit value.

All the Filter card features are here:

e remove, lock or clear filters

¢ hide or show filters to keep things tidy

e expand or collapse Filter cards for a quick overview
e apply filters to zero in on what matters

e rename and reorder filters to suit your flow.

In particular, keep an eye on the filter visual header. It will show you any data limits applied to your visual, even if the report creator decides to play
hide and seek with the Filter pane.

Visuals, shapes and line enhancements
Over the past few months, Power Bl has been fine-tuning the visual elements of its reports—columns, bars, Ribbons and lines.

With this latest update, legends and ToolTips are now improved. Now, they will reflect the style enhancements you have applied to your visual
shapes and lines.

DAX query view in the web

You may now write DAX queries on your published semantic models with DAX query view in the web. DAX query view, already available in Power Bl
Desktop, is now also available when you are in the workspace.
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Look for 'Write DAX queries' on your published semantic model:

e  right-click on the semantic model and choose ‘Write DAX queries’

e click on the semantic model to open the details page, then click ‘Write DAX queries’ at the top of the page.

. Demo Workspace @
e + New - T Upload ~
5 Explore this data (preview)
Biowse Analyze in Excel
© D Name )
Create report
~ Copilot Auto-create report
Ed D Create paginated report
Q K Delete
Other
Matrics Security
® Scenarios
Rename
Mositor
] Direct Lake semantic model Open data model
2
Workspaces Direct Lake semantic model C (@ Settings
o
% Manage permissions
D*j Sales Report e
amo
Workspace View workspace lineage
View item lineage
Move to
Write DAX queries
i
PowerBl | @) §9 main () Lastsynced: 7/18/2024 at 742 AM  2ee985e5

2 Create deployment pipeline B3 Createapp % Manage access 53 Workspace settings

€ Source control Q_ Filter by keyword = Filter ~ = o8

Task Owner Reset

Create visualizations Demo Waorkspace

- model [ Semantic model | Demo Workspace

Create visualizations Demo Workspace

This will launch DAX query view in the web, where you can write DAX queries, use quick queries to have DAX queries written for you on tables,
columns or measures, or use Fabric Copilot to not only write DAX queries but explain DAX queries, functions or topics. DAX queries work on semantic

models in import, DirectQuery and Direct Lake storage mode.

il PowerBl

" " ~ Trial
| Microsoft | Direct Lake semantic model | @ Confidential\ 1::,, ays left
Q) Home Help
Home . — -
[Biv | 5% Format query = Comment 7= Uncomment O Find 2, Replace [ Command palette @ Copilot (preview) .
ceme @) DAX queries are discarded on close. DAX queries previously saved to the model are not shown or impacted. Leam mere (7 X Data >
> Run [% Share feedback
o B T Model
e —
1 / Learn more about DAX queries at https://aka.ms/dax-
Onelske / He a sample rom your model, click ‘Run |\, Semantic model
datahub | 4 / Try other DAX nt clicking a table, column, or measure in the data pane and choosing one from "Quick queries
Caleulation groups (0)
F L ‘Sales’) _ > Cultures()
Apps - ~ Measures (4)
Costs
Metries B Orders
Profit
® Results A Sales
Monitor
Perspectives (0)
=)} > Relationships (3)
Workspaces > Roles (2)
v Tables (5)
B > [ Pick a measure
Workspace > @ Date
> @ Geo
- > @ Products
Your query results will show up here
> [ Sales x
=) Query 1
1
Power Bl Query 1 of 1 —

Write permission, that is permission to make changes to the semantic
model, is currently needed to write DAX queries in the web. Also, the
workspace setting, ‘User can edit data models in the Power Bl service
(preview)’, needs to be enabled.

DAX query view in the web includes DAX query view’s way to author
measures. Define measures with references, edit any of them and try

out changes across multiple measures by running the DAX query, then
update the model with all the changes in a single click of a button. DAX
query view in web brings this functionality for the first time to semantic
models in Direct Lake mode.
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(A  Home Help

8 Orders],

11 re’[Avg Sales Per Order] = DIVIDE(
Results Result 1of 1 v 0 copy v
B [sales] [Costs] [Profit] [Orders]
1 500502979635 50438898125 450004081510
© query1 © Query2 n

FoverBl | @ Success (3478ms) Query2of2  Result1of 1 6columns, 1row

[Bv| >ZFomat query 7% comment ?Z uncomment O Find cc Replace [E] command palette

creme @ DAX queries are discarded on close. DAX queries previously saved to the model are not shown or impacted. Lear more 7
im) > Run T Update model with changes (6)
Brouse
1 DEFINE
© erwite measure
- 2 MEASURE Pick a measure’[Sales] = SUi(Sales[Sales])
data hub Update modk
3 MEASURE [Costs] = SUr(Sales[Costs])
® Update mocet: Overwrite meas:
4 MEASURE 'Pick a measure’[Profit] = [Sales] - [Costs)
o Update mod
g 5 MEASURE [Orders] = COUNTROWS(Sales)
Update mod em
Metrics 6 MEASURE measure’ [Avg Profit Per Order] = DIVIDE(
Profit],

1000000001 450 500.5

@ Copilot (preview) v

X Data >

(7 Share feedback

Tables Model

_ @ Viewand organize all of the
your semantic model. Leam

Q search

~ Semantic model
Caleulation groups (0)
> Cultures (1)
v Measures (6)
| Avg Profit Per Order
@ costs
Orders
Profit
Profit Margin
Sales
Perspectives (0)
> Relationships (3)

»

TAvg Profit Per Order] [Avg Sales Per Order]

> Roles (2)
~ Tables (5)

—————+ 0%

If you do not have write permission, you can still live connect to the semantic model in Power Bl Desktop and run DAX queries there.

Narrative visual with Copilot available in SaaS embed

The Narrative visual with Copilot is now available for user owns data
scenarios (SaaS) and secure embed. This means when a user embeds a
report containing the narrative visual in a solution where users must sign
in they will now be able to the visual refresh with their data.

When you embed a Power Bl report in an application in the ‘embed
for your organization’ scenario, it allows organisations to integrate
interactive data visualisations seamlessly into their internal tools and
workflows. Now this solution supports the Copilot visual. A sales team
mightwantto embedaPower Blreportintheirinternal CRM applicationto
streamline their workflow. By integrating sales performance dashboards
directly into the CRM, team members can easily monitor key metrics
like monthly sales targets, pipeline status and individual performance,
without switching between different tools. This integration enables
quicker access to actionable insights, helping the team make informed
decisions, identify trends and react swiftly to market changes, all within
the secure environment of their organisation’s data infrastructure.

Configured permissions

Supported scenarios include:

e embed areport in a secure portal or website Power BI

e userownsdata: auser embeds a report containing the narrative
visual in a solution where users must signin. They need a license
to do so. This action is also known as embed for your
organisation. It includes when users want to embed visuals in
solutions like PowerPoint as well.

Unsupported scenario:

e appowns data: a customer embeds a narrative visual on
a website where users visit and don’t need to sign in. Also
known as ‘embed for your customer’s application’.

To get this set up, there are a few steps to follow so do hunt our Microsoft’s
supporting documentation. You will need to edit your Microsoft Entra app
permissions to enable the embedded scenario to work.

Applications are authorized to call APIs when they are granted permissions by users/admins as part of the consent process. The list of configured permissions should include

all the permissions the application needs. Learn more about permissions and consent

~+ Add a permission

API / Permissions name Type Description

\/ Microsoft Graph (1)
User Read

Delegated ~ Sign in and read user profile

Admin consent requ... Status

No

To view and manage consented permissions for individual apps, as well as your tenant's consent settings, try Enterprise applications.

Request API permissions

Select an API

Microsoft APIs APIs my organization uses My APls

Apps in your directory that expose APIs are shown below

|7 Power BI Service

Name

Power BI Service

Power BI Service PPE

Application (client) ID
00000009-0000-0000-c000-000000000000

6ac1ff1e-0840-4910-949d-8b8507a34963
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From here you'll need to add the MLModel.Execute.All permission.

Request APl permissions X

<All APIs

Power BI Service
https://analysis.windows.net/powerbi/api/ Docs 7'

What type of permissions does your application require?

Delegated permissions Application permissions

Your application needs to access the API as the signed-in user. Your application runs as a background service or daemon without a
signed-in user.

Select permissions expand all

IP miModel X

@ The "Admin consent required” column shows the default value for an organization. However, user consent can be customized per
permission, user, or app. This column may not reflect the value in your organization, or in organizations where this app will be used. Learn
more

Permission Admin consent required

' MLModel (1)

MLModel.Execute. Al © N
o
Make API calls that require execute permissions on all machine learning models
0 MLModel.Read All © N
o
Make API calls that require read permissions on all machine learning models
D MLModel.ReadWrite. All © N
o
Make API calls that require read and write permissions on all machine learning models
MLModel.Reshare.All ©
O No

Make API calls that require reshare permissions on all machine learning models

Add permissions

Once you do that, your visual should work in your embedded experiences where users still sign in.

New visuals in AppSource
These include:

e  Bubble Diagram

e  Chord Diagram

e Image

¢ Non-Ribbon Chord Diagram
e Skyline

e  StackedTrends Visual.

Filter by Powerviz
Powerviz Filter is an advanced Power Bl slicer (free visual) that applies a page-level filter to the data. Key features include:

e Hierarchy Control: support multiple hierarchies with expand / collapse and by-level formatting

e Ragged Hierarchy Support: hide BLANK category / values or both, and display child as parent

e Keep selected items at Top: enable this to show your selected items at top

e Display Mode: seamlessly switch between pop-up / canvas modes

e Default Selection: select default categories / values that automatically get filtered on refresh

e Selection Mode: single-select, multiple-select or select-all with only single-selection

* Image: add images alongside the filter. HTML Links / Base-64 URLs Support

e Title-Bar Options: Search Bar, Clear Icon, Ranking, Filter, Sorting, Expand/Collapse.

e  Conditional Formatting: highlight font and row background colour based upon specific rules

e Template: choose from professionally created light / dark templates and easily customise them using the Global styling option.

Other features included are Import / Export Themes, Interactivity, Filter Style, and more.

Business use cases include sales analysis, marketing performance tracking and financial monitoring.
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[ Filter

Powerviz

www.powerviz.ai

INTRODUCING FILTER BY POWERVIZ

Most advanced Power BI Filter with Default Selection, Display Mode, Hierarchy Control, and Full Customizations.

Departments
Y outot 5 Selectad

© achnobogy

O roveation
canvas

Disp!

Apple Products
O select a1

Airpods

B peo

"H iphone

M wec

Defauit selection

Pad

Default Selection

Category
ouret S selncted
O ¢home

© mtamet xpirar

Category G0 o) i
Departments (5) SRR

v @ Furniture (3)

Fitor

Departments B chairs
Tables
) sofa

> @ office supplies (9)

> [ Technology (4)

Pop-up
lay Mode Hierarchy Style
Q¢ i
Hide
—— Blanks
x

Ragged Hierarchy Support

ct Al

e Company G

e 8 warketing =

® Marketing Q
T = @ oesign
778
5 oS .

2 L S @ Finance

O Finance B

O HumanResources @ Design

Conditional Formatting Selection Mode

Powerviz

www.powerviz.ai

[E Filter

INTRODUCING FILTER BY POWERVIZ
Conditional Formatting, Ragged Hierarchy Support, Filter Style, Image Styling, Default/Custom Template & More.

st
Products Qi Consumer v
iPhone 52.0C} Corporate
iService 19.00 Check box

() Consumer

0 corporate
Products QQEMN=TVY

Raclo
Phone 5200 T
iservice 19.00 O Corporate
Title Bar Options Filter Style

N

Apple Products Q ¢

Company Q € 1l Company Q ¢ 1L
[ select all i i
Design Development
Airpods
8 Development Marketing
u iPad ”
Management 8 finance
SJ iPhone Marketing Design
ﬁ iMac 8 Finance Management

Image Style Keep Selected Items At Top

30+ Prebuilt Templates

Sectors. 2 ¢

Toutofs Seiected 20w orsseiesed

onsumer Services salect All

(] Gonsumer services O energy Consumer Servicas
[ Erergy O Finance Energy
Finance ® wealthcare Finance
Haathesra O Tochnology Heclthcara v
echnolagy © educarion echnology
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Pie of Pie by JTA

This is a Power Bl custom visual that enables the creation of a hierarchical representation within a Pie chart. With a simple click, you can delve into
detailed categories, offering a visually intuitive way to unveil multi-level insights in a single view.

Key features include:

interactive hierarchical representation within a Pie chart: dive into detailed categories with ease, exploring multi-level insights
explore multi-level insights with a single click: click on a slice to reveal deeper layers of information

customisable colours, labels, and legend: tailor the visual to match your branding or personal preferences, ensuring clarity and
consistency in your reports

choose where to display always both pies and just show the second upon click: optimise your visual presentation by selecting the most
suitable display mode for your data storytelling needs

animate the visual: bring your data to life with smooth animations, captivating your audience and enhancing engagement with your
insights

personalise the spacing: fine-tune the spacing between elements to achieve greater readability in your visualisations.

9.57%
France Portugal

Germany Zpain
1.3M 7.2M

1.41%

Italy

Legend: @ Spain @ Italy @ Germany @ France @) Portugal @) Barcelona () Girona @) Madrid @ Palma Mayorca © Sevilla = Valencia ) Vigo

4

Legend: @ span @ 1
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Drill Down Pie PRO by ZoomCharts

This visual can be more than just a Pie chart: it can be an interactive navigation tool for the entire report. When the user selects a slice or drills
down, it will cross-filter other visuals on the report, instantly revealing focused insights. You can this create faster, more intuitive and more insightful
reports with ZoomCharts. Main features include:

e on-chart drill down

e cross-chart filtering

e up to nine [9] levels of hierarchy

e adjustable ‘Others’ slice

e colour, label and legend customisation

e custom ToolTip fields

e  touch support.

B orill Down Pie PRO

MORE THAN JUST A PIE CHART

Visualize your data in a beautiful chart that is also
an interactive filter for the entire report.

Silver, 48

M u Iti'level Silver, 42
drill down

Touch or click the slice to drill
down to the next level.

Black, 48

Adjustable
“Others”

_—— Others

-
Highlight the most important
information by setting the
number of slices you want to be

Road-350-W visible. The rest will be grouped
under category “others".

HL Mountain Frame
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B orill Down Pie PRO zomcharts

RICH CUSTOMIZATION OPTIONS

Customize every slice, label and legend, add 3D
effect and gradients

Accessories
Clothing
Others Mountain-200 Components Others. Mauntain-200

i

Touring-3000

Mauntain-300

-
Road-450 [

Mountain-100 Road-150 Mountain-100
Road-350-W
HL Mountain Frame
Road-250 Road-550-W. Road-250

Mouritain-300
Road-450
Road-150

Road-350-W

HL Mountain Frame

Road-550-W

Touring-1000 Bikes -
g Road-650 Touring:1000 Road-650
Accessories
Clothing
Companents
Bikes
. . . . .

Paseo 28.40%

o Custom Tooltip
Sum of Sales - $33.01M
Content Field

Average of Sale Price - $108.18
Add any column to the Tooltip
Content field and provide even
more insights to your users.

Tooltip Content

Sum of Units Sold
Sum of Sales v X

Average of Sale Price v X

Hierarchical Bar chart

The Hierarchical Bar chart displays hierarchical data (different fields having parent / child relationship) in the form a bar / column chart with +/- signs
to view / hide details or child elements.
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A new feature was added to the visual back in June whereby the users can display CAGR between the two [2] values by clicking the bars one after
another (after turning on ‘CAGR’ in the Format pane).

This visual has the following key features:

e expand / collapse bars using (+/-) buttons

e show variance between bars

e show CAGR between bars

e  drag the bars for custom sorting

e click on legends to drill down/up to any level

e show targets.

Deneb: Declarative Visualization in Power Bl

Deneb is a free and open-source certified custom visual that allows developers to create their own highly bespoke data visualizations directly inside
Power Bl using the declarative JSON syntax of the Vega or Vega-Lite languages.

This is like the approaches used for creating R and Python visuals in Power BI, with the following additional benefits:

e everything in-visual: no additional dependencies on local libraries or gateways for your end-users when publishing reports

*  Microsoft certified runtime: any visual you create receives the same benefits of a certified custom visual, meaning your design will work
anywhere Power Bl works, including Publish to Web, mobile, PowerPoint and PDF exports

e performance: your designs are rendered directly inside Power Bl rather than being delegated to another location, keeping data inside
your workbook and typically resulting in faster render times for end users

e interactivity: you can integrate Power Bl’s interactivity features (ToolTips, Drillthrough, cross-filtering and cross-highlighting) with some
additional setup.

ah Spesification 47 Config  £53 Settings L ® = O @ ok
1
2 1 “dataser’},

year(datun[ "Manth Start"])",

“transform®: |
Filter™:

“field": "Deviation_highlightComparator™,

oding
AR R 880 1900 1920 1940 1960 1980 2000 2020

a ‘style”: “dimmed” = = B
s Bows @ sgs 3 logs a -e aQ @ v

Devistion_Mighlight  Baseline_highlight Devistion  Deviation_highlightstatus  Of

< Voga-lie 5190 icot
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This latest version brings many of the top requested new features to the development experience, including:

dark mode: toggle between the traditional light theme and dark theme to reduce eye strain
commenting: you can now add comments to your JSON for documentation and debugging purposes.
auto-completion improvements: suggestions will now be recommended based on the details in the Vega and Vega-Lite schema

inline language documentation (for Vega-Lite): the documentation the Vega team makes available for Vega-Lite in its language schema
is now available when you hover your mouse over an appropriate location in your JSON. This will help you discover more language
features within Deneb itself and any hyperlinks will navigate you to the correct location on the Vega-Lite documentation site for further
reading

auto unit formatting: a new format type that applies the same logic as Power Bl format numbers in K, M, Bn, etc., with less effort than
the existing Power Bl value formatter

advanced cross-filtering (for Vega): new expression functions to help generate cross-filtering of report items based on a filter against the
original dataset sent to Deneb before any transformations may have been applied.

Paginated Reports: sharing of reports connecting to Get Data data sources made easy

Microsoft has announced the ability to create paginated reports from Power Bl Report Builder by connecting to over 100 data sources with the Get
Data experience. You no longer need to share the shareable cloud connection. You only need to share the report and ensure that those consuming
the report have access to view the report. This update will be rolling out shortly.

More next month.

New Features For Excel

This month sees you able to use Copilot in Excel to unlock insights from data, work on data ranges resembling tables and prompt for step-by-step
instructions including formula examples. But that’s not all. Pretty much half of our August newsletter is reproduced below!

The full list is as follows:

Excel for the web

Copilot in Excel: unlocking insights from data

Copilot in Excel: expanded data structure support and comprehensive answers
Modernised Excel grid

Synchronise Forms data to Excel

Excel for Windows

Copilot in Excel: unlocking insights from data

Copilot in Excel: expanded data structure support and comprehensive answers
Checkboxes in cells

TRANSLATE and DETECTLANGUAGE functions (Insiders)

Python Editor (Insiders)

Python in Excel: additional library support (Insiders)

Excel for Mac

Copilot in Excel: unlocking insights from data

Copilot in Excel: expanded data structure support and comprehensive answers
Checkboxes in cells

TRANSLATE and DETECTLANGUAGE functions (Insiders)

Refresh data from Power Query’s ‘From Folder’ connector.

Let’s get started.

Copilot in Excel: unlocking insights from data

This feature is available in Excel for web, Windows and Mac. Copilot Let’s consider a very simple dataset containing US birth data from 2000
in Excel keeps improving (that is a good thing since it is perhaps not as - 2014 to learn how Copilot in Excel may help us format data, analyse
useful here as it is in Word and PowerPoint so far), and seeks to assist data and create visualisations. First, we'd like to ask Copilot to format
formatting and analysing data, and creating visualisations. our data for better readability. In particular, we'd like to go from this:
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to this:

A simple prompt here would be, "Convert the days of week into words.

birth column".

Saturday

Sunday

9083

8006

9,083

8,006

For example, 1 is Monday. Additionally, add thousand separators into the

fle Mome Wen Onw Pagelwod fomuas D Redew View Adomate TmeSawrs e whup| B
. = A 3 i
f [
2 = 2 S8 @ copilot (Preview)
1 Year Month . DayofMonth - Dayof Week - Births e the Social Securit -
2 2000 January 1 6 9083 ¢
2000 January 2 7 8006 2 Create
4 2000 January 3 1 11363
2000 January a 2 13032 Suggest a formula colum
2000 January 5 3 12568
2000 January 6 4 12466 Understand
8 2000 January 7 5 12516 s s b
2000 January 8 6 8934
10 2000 January 9 7 7949
1 2000 January 10 1 11668 Gt
1 2000 January 1 2 12611 Highlight al i
1 2000 January 12 3 12398
14 2000 January 13 4 11815
15 2000 January 14 5 12180 O Chat history
16 2000 January 15 6 8525
7 2000 January 16 7 7657
18 2000 January 17 1 10824
2 2000 Januery 18 2 12350 For day of week. convert 1 to Monday, 2 to
0 2000 January 19 3 12405 Tuesday, etc. Additionally, add thousand
2000 January 20 4 12506 separators to the Births column
2000 January 5 11953
2000 January 22 6 8855
2000 January 23 7 7856 Generating formula column suggestions for ATE5480.
2000 January 24 p ! 11449 — —
6 2000 January 2 2 12593 ® )
2000 January 26 3 12143
2000 January 27 4 12408
2000 January 28 5 11934 O
o 2000 January 29 6 8805
2000 January 30 7 7764 )
2000 January 31 1 11133
2000 February 1 2 12614
. 2n0n e > a 12485 5
Fle Home Inset Draw Pagelajou Formulas Dala Review View Aulomate TimeSavers Help Tble Design @ (= commens| e catchup | &)
N T T T B D ERE e 0§ B BQO
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o) e Formatiing ~ Table~ Syl |+ v~ ©Clear~ Select~ i
apbona 1 ont 5 atgnment 8 wes syes cos ang sty | ageons -
o1 “E fi| Dayorweek -
L I & H ! ;  Copilot (Preview) v ox
1| DayofMonth -| DayofWeek Name -% Births with ~[Sourcein: Us =
2 1 Saturday 0,083 x u 1P
3 2 Sunday 8,006 N —
= = ey 11363 =TEXT([@8irths],"#,#40")
5 4 Tuesday 13,032 Show explanation
6 5 Wednesday 12558 - =
; 3 ”‘F“’jday g"sz I Dayof Week Name irths with Separators
riday : 2 | saturdy e
9 8 Saturday 8934 3 SL:‘d;a/ o
10 9 Sunday 7,949 8 oy
1" 10 Monday 11,668 5 | Tuesday
2 1 Tuesday 12611
3 12 Wednesday 12,398
14 13 Thursday 11,815 DS RO S e OeRR % 8
15 14 Friday 12,180
16 15 Saturday 8525 e
17 16 Sunday 7,657
18 17 Monday 10,824
% 18 Tuesday 12350 Done! | inserted *Day of Week Name' and ‘Births with
o T e ot Separators'to columns F and G
21 20 Thursday 12,506
2 21 Friday 11,953 e 59
3 22 Saturday 8,855
2 23 Sunday 7,856
i (” 2‘5‘ ?"”:ﬂy 1;‘5“;2 Show cata insints | Show a suggeston for a formula column
uesday :
27 26 Wednesday 12,143 Suggest conditonal formatting | | G
28 27 Thursday 12,408
29 28 Friday 11,934 @ Using this workbook v
i@ = ik S0 Ask a question, or tell me what you'd like to do with
31 30 Sunday 7,764 i s
32 31 Monday 11,133
3 1 Tuesday 12,614 a 9
u > T 12 465 o

You can go further. Next, we should ask Copilot a question about this data. The following prompt proves useful here: "What are the top 10 days with
the lowest birth rate? Give a rationale".

With this prompt, Copilot creates a table with the days with the lowest birth rate, and it provides an explanation that December 25th is a major US
holiday, which means hospitals may have limited staff and schedule fewer elective births.
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W1 Jx s US Birth Data Security A tra
A B8 3
Year Month Dayof Month - Dayof Week
2000 January 1 Saturday
2000 January 2 Sunday
4 2000 January 3 Monday
2000 January 4 Tuesday -
2000 January s Wednesday
2000 January 6 Thursday
8 2000 January 7 Friday Understand
) 2000 January 8 Saturday Show data insight
1 2000 January 9 Sunday
n 2000 anuary 10 Monday
2 2000 Janiiary 11 Tossdey " Edit
1 2000 January 12 Wednesday 12,398 Highlight all cells with
14 January 13 Thursday 11,815
15 January 14 Friday 3
16 January 15 Saturday 8,525 © Chat history
1 16 Sunday
18 January 17 Monday 10,824
19 January 18 Tuesday 2,350
2 January 19 Wednesday 12,405
1 January 20 Thursday 12,506
= “":"""Y o r”"j"" X)fi? What are the top 10 days with the lowest birth rate and give
24 January 23 Sunday 7,856 i
25 January 24 Monday 11,449
2 January 25 Tuesday 12,593 Working on it
January 26 Wednesday 12,14
January 27 Thursday 12,408 -
29 January 28 Friday 11,934 (@ Stop generating
January 29 8,805
1 January 30 7,764
January 31 11133 O st ——
3 2000 February 1 12,614
4 2000 February 2 Wednesday 12,465 ®
35 2000 February 3 Thursday 12,062
000 February a Friday 12,035
A B C F G H =) . .
1 Year 5] Month -] DayofMonth | DayofWeek [z] _Births [-[sovcemausom omammme 8 ‘@ COPIOE (Preview) 22
2 2000 January 1 Saturday 9,083 N
3 2000 January 2 Sunday 8,006 degcicnl
4 2000 January 3 Monday 11,363
5 2000 January a Tuesday 13,032 AT:G5480, and here's what | found
6 2000 January a3 Wednesday 12,558 “Year’, 'Month’, and ‘Day of Month' by ‘Births’
7 2000 January G Thursday 12,466
8 2000 January Z Friday 12,516 Year Month Day of Month Sum of Births
190 iggg j“““""’ 2 SS“‘:T“V 3':;‘: 2011 December 25 5,728
1 2000 J::::: 10 M:nda:/ 1i,esa 2010 PGl = o
2 2000 January 1 Tuesday 12611 20 s 2 =2 L
13 2000 January 12 Wednesday 12,398 2005 December, 25 5,224
i 2000 January 13 Thursday 11,815 o D eiTbe o e
15 2000 January 14 Friday 12,180 2012 December 25 6,325
16| 2000 January 15 Saturday 8,525 2005 Decemberc 25 0409
7 2000 January 16 Sunday 7,657 2008 December 25 6,471
18 2000 January 17 Monday 10,824 2012 March 1 6,497
19 2000 January 18 Tuesday 12,350 201 January 2 6,540
20| 2000 January 19 Wednesday 12,405
21 2000 January 20 Thursday 12,506
22| 2000 January 21 Friday 11,53
3 2000 January 22 Saturday 8,855 Al-generated content may be ncorrect &9
2 2000 January 23 Sunday 7,856
e e = o=t e
file Home Insert Draw Pageleyout formulas Data Review View Auomele TimeSavers Help = Comments A
E;- otostaron i1 A K Soe | Bume Genel 3| BE P B=H ;: 0 & B B@
B ey m-2-a- Biveoctcom - | § + % 3| 8 | ot Pt €2 | bt Db ot | B ot it | ity | | e o
aipons ont 5 e 5 Number 5 stes cas cating senstvty | Ao ~
M = 3 -
A 5 < 2 E i g L © Copilot (Preview) v X
N |
i 2008 December 25 6,471
; 2012 March 11 6,497
5 Year g Month & Sum of Births | it Lt ¥ o
6 2011 December 25 5,728
7 2010 December 25 6,159 + Add to 2 new sheet
8 2009 December 25 6,160, P —— e
9 2005 December 25 6,224
10 2004 December 25 6,259
1 2012 December 25 6,325 The days with the lowest birth rates are mostly on December 25th across
12 2006 December 25 6,409 various years and March 11th, 2012. This could be due to holidays and
13 2008 December 25 6,471 weekends when births are less likely to be scheduled
14 2012 March 1 6,497 T e &9
15 2011 January 2 6,540,
6
W7 Add to a new sheet
18
19 Done! | added Bottom 10 in Year’, "Month', and ‘Day of Month' by ‘Births
20 to Sheetd.
21
2 Go back to data
2 A generated content may be incorect &9
2
e

To wrap up, you could ask Copilot to help create a visualisation of the data to assist in uncovering more insights. One of the most powerful ways to
understand data is through visualisation. Copilot makes it easy to create compelling visuals that can highlight trends and patterns in the birth data.

Prompt: "Create a line graph that graphs the number of births by year. Grouped by the days of the week".
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Here we see that Copilot creates a Line graph, with each line representing a day of the week. We can see that weekdays have higher birth rates than

weekends.

This feature is presently rolling out.
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Copilot in Excel: expanded data structure support and comprehensive answers

This feature is available in Excel for web, Windows and Mac. Users are
no longer limited to using Copilot in Excel only in Excel Tables, because

immediately, regardless of their position in the worksheet, saving time
and increasing productivity.

Copilot in Excel now works on data ranges resembling Tables with a
single row of headers on top. This saves time by eliminating the need to
format data so that users may start analysing with Copilot immediately.

Copilot in Excel now also provides more conversational and
comprehensive answers to a wide array of Excel-related questions.
When prompted, users can now receive step-by-step instructions
including formula examples or can see corrections and explanations of
formula errors.

In addition, the edit box is now available on any Excel worksheet,
regardless of the selected cell. Copilot will reason over the nearest
table or data range resembling a table, to the user’s selected grid area

on the same worksheet. This enables users to interact with Copilot All three of these features started rolling out in late July.
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Modernised Excel grid

This update for web users provides versatile features designed to make
your spreadsheet tasks simpler and more efficient. Essentially Excel for
the web is transforming from this:

This feature is available in Excel for web only at this stage. We mentioned
this in last month’s newsletter but reproduce it here for those that
missed the announcement.
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to this:
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Material 100000 100000 100000( 100000 | 100000 100000 100000 100000 12,000.00
Postage 250.00 25000 26000] 25000 | 25000 25000 23000 25000 2,980.00

3> = + Sheetl Sheez
Cakeulation Made: Autarnatic  [f) Genes Help Improwe Office - 100% =

You may now quickly resize rows and columns for better data visibility and presentation. All you need to do is hover over the border of a row or
column header, click and hold the handles, and then drag to resize.

A c D :
1|Expense -2021 ;
2 :
3 |Cost Category ~ |Region Year Olie-'nme Cost Total Cost Cost/Month
4 | Advertising/Marketing EU 2023 ; 2100 56 € 3,750.00
5 |Hardware North America 2023 i 1200 1450
6| Postage/shipping North America 2021 i 0 1500 € 1,500.00
7 |Postage/shipping North America 2022 i 0 1500 € 1,500.00
8 |Postage/shipping North America 2023 0 1500 € 1,500.00
9 |Hardware Southeast Asia 2022 E 2500 2750
10 |Hardware North America 2021 ' 1750 2000
11 |Postage/shipping EU 2021 E 0 2000 € 2,000.00
12 |Postage/shipping EU 2022 0 2000 € 2,000.00
13 |Postage/shipping EU 2023 i 0 2000 € 2,000.00
14 |Hardware Southeast Asia 2023 i 1800 2050
15 |Hardware EU 2021 i 2200 2250
16 |Hardware Southeast Asia 2021 i 2000 2250
17 |Hardware EU 2022 E 2200 2450
18 |Hardware EU 2023 2200 2450
19 |Hardware North America 2022 2250 2500

There is also a new simplified interface which makes adding rows, or columns to your spreadsheet straightforward. Just hover over the respective
row or column header and then click on the small circles (convert to + on hover).

Y HH o

A B CK) D E F G
1 Expense -2021
2
3 Cost Category ~ Region Year One-Time Cost Total Cost Cost/Month
alAdvertisinngarketing EU 2023 2100 56 € 3,750.00
5 Hardware North America 2023 1200 1450
6 Postage/shipping North America 2021 1] 1500 €  1,500.00
7 Postage/shipping North America 2022 Q 1500 €  1,500.00
8 Postage/shipping North America 2023 1] 1500 €  1,500.00
9 Hardware Southeast Asia 2022 2500 2750
10 Hardware North America 2021 1750 2000
11 Postage/shipping EU 2021 0 2000 € 2,000.00
12 Postage/shipping EU 2022 0 2000/€  2,000.00
13 Postage/shipping EU 2023 0 2000 € 2,000.00
14 Hardware Southeast Asia 2023 1800 2050
15 Hardware EU 2021 2200 2250
16 Hardware Southeast Asia 2021 2000 2250
17 Hardware EU 2022 2200 2450
18 Hardware EU 2023 2200 2450
19 Hardware North America 2022 2250 2500
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A B c E F G
1|Expense -2021
2
3 |Cost Category ~ Region Year One-Time Cost Total Cost Cost/Month
4| Advertising/Marketing EU 2023 2100 56 € 3,750.00
5|Hardware North America 2023 1200 1450
6 | Postage/shipping North America 2021 0 1500/ €  1,500.00
7 | Postage/shipping North America 2022 0 1500 €  1,500.00
8 |Postage/shipping North America 2023 0 1500 €  1,500.00
9 |Hardware Southeast Asia 2022 2500 2750
10 |Hardware North America 2021 1750 2000
11 | Postage/shipping EU 2021 0 2000 € 2,000.00
12 | Postage/shipping EU 2022 0 2000 €  2,000.00
13 | Postage/shipping EU 2023 0 2000 € 2,000.00
14 |Hardware Southeast Asia 2023 1800 2050
15 |Hardware EU 2021 2200 2250
16 |Hardware Southeast Asia 2021 2000 2250
17 |Hardware EU 2022 2200 2450
18 |Hardware EU 2023 2200 2450
19 |Hardware North America 2022 2250 2500

You may also show hidden rows or columns with one click and get a complete view of your data instantly. Just hover over the row or column header

and then select the small arrows that appear.

A C D E G
1 Expense -2021 E@%
1
3 Cost Category ~ Year One-Time Cost Total Cost
4 Advertising/Marketing 2023 2100 56
5 Hardware 2023 1200 1450
6 Postage/shipping 2021 0 1500 Cost/Month
8 Postage/shipping 2023 0 1500 Sum of Total Cost
9 Hardware 2022 2500 2750 Row Labels
10 Hardware 2021 1750 2000 Advertising/Marketing
11 Postage/shipping 2021 0 2000 EU
12 Postage/shipping 2022 0 2000 North America
14 Hardware 2023 1800 2050 Employee Payroll Taxe
15 Hardware 2021 2200 2250 EU
16 Hardware 2021 2000 2250 North America
17 Hardware 2022 2200 2450 Southeast Asia
18 Hardware 2023 2200 2450 Employee Salaries
19 Hardware 2022 2250 2500 EU
20 Postage/shipping 2021 0 2500 North America
21 Postage/shipping 2022 0 2500 Southeast Asia

A C D E F G H
1 Expense -2021
2
3 Cost Category < Year One-Time Cost Total Cost Cost/Month
4 Advertising/Marketing 2023 2100 56 € 3,750.00
5 Hardware 2023 1200 1450
6 Postage/shipping 2021 0 1500 € 1,500.00 Cost/M
8 Postage/shipping 2023 0 1500 € 1,500.00 Sum of
9 Hardware 2022 2500 2750 RowLa
10 Hardware 2021 1750 2000 CIAdve
11 Postage/shipping 2021 0 2000 € 2,000.00 EU
12 Postage/shipping 2022 0 2000 € 2,000.00 North
14 Hardware 2023 1800 2050 = Empl
15 Hardware 2021 2200 2250 EU
16 Hardware 2021 2000 2250 North
17 Hardware 2022 2200 2450 South
18 Hardware 2023 2200 2450 ~Empl
19 Hardware 2022 2250 2500 EU
20 Postage/shipping 2021 0 2500 € 2,500.00 North
21 Postage/shipping 2022 0 2500 € 2,500.00 South

You may also keep important headers or columns visible as you scroll to ensure that important information stays visible, no matter how far you scroll
down or across your spreadsheet. To do so, drag the handles in the top left corner of the headers and drag them to the desired position. To change
existing freeze panes, just drag the freeze pane line.
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1 Expense -2021

2

3|CustCategory ~ Region Year One-Time Cost TotalCost Cost/Month
4 Advertising/Marketing EU 2023 2100 56 € 3,750.00
5 Hardware North America 2023 1200 1450 [ENNZEEI0N
6 Postage/shipping North America 2021 0 1500 €  1,500.00
7 Postage/shipping North America 2022 0 1500 €  1,500.00
8 Postage/shipping North America 2023 0 1500 €  1,500.00
9 Hardware Southeast Asia 2022 2500 2750

10 Hardware North America 2021 1750 2000

11 Postage/shipping EU 2021 0 2000 € 2,000.00
12 Postage/shipping EU 2022 0 2000 € 2,000.00
13 Postage/shipping EU 2023 0 2000 €  2,000.00
14 Hardware Southeast Asia 2023 1800 2050

15 Hardware EU 2021 2200 2250

16 Hardware Southeast Asia 2021 2000 2250

17 Hardware EU 2022 2200 2450

18 Hardware EU 2023 2200 2450

19 Hardware North America 2022 2250 2500

A B (@; o ‘ ‘ ¢
1 Expense -2021

2

3|CostCategory ~ Region Year One-Time Cost TotalCost Cost/Month
4 Advertising/Marketing EU 2023 2100 56 € 3,750.00
S Hardware North America | 2023 1200 1450 [ENNEEGI0N
6 Postage/shipping North America 2021 0 1500/€  1,500.00
7 Postage/shipping North America 2022 0 1500 €  1,500.00
8 Postage/shipping North America 2023 0 1500/€  1,500.00
9 Hardware Southeast Asia 2022 2500 2750

10 Hardware North America 2021 1750 2000

11 Postage/shipping EU 2021 0 2000 €  2,000.00
12 Postage/shipping EU 2022 0 2000/€  2,000.00
13 Postage/shipping EU 2023 0 2000 €  2,000.00
14 Hardware Southeast Asia 2023 1800 2050

15 Hardware EU 2021 2200 2250

16 Hardware Southeast Asia 2021 2000 2250

17 Hardware EU 2022 2200 2450

18 Hardware EU 2023 2200 2450

19 Hardware North America 2022 2250 2500

Another simplified feature is the ability to rearrange elements in your worksheet with drag and drop, making data organisation rudimentary. To try
the drag and drop feature, select any row or column, hold and drag when the cursor shows the hand icon, and then drop in any other row or column.

o @ o

A B C D E F G
1|Expense -2021
2
3 Cost Category ~ TotalCo - Region Year One-Time Cost Cost/Month
4 Advertising/Marketing 56 EU 2023 2100 € 3,750.00
5 Hardware 1450 North America 2023
6 Postage/shipping 1500 MNorth America 2021
7 Postage/shipping 1500 North America 2022
& Postage/shipping 1500 North America 2023
9 Hardware 2750 Southeast Asia 2022
10 Hardware 2000 North America 2021
11 Postage/shipping 2000 EU 2021
12 Postage/shipping 2000 EU 2022
13 Postage/shipping 2000 EU 2023
14 Hardware 2050 Southeast Asia 2023
15 Hardware 2250 EU 2021
16 Hardware 2250 Southeast Asia 2021
17 Hardware 2450 EU 2022
12 Hardware 2450 EU 2023
19 Hardware 2500 MNorth America 2022
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Expense -2021

Cost Category
Advertising/Marketing
Hardware
Postage/shipping
Postage/shipping
Postage/shipping
Hardware
Hardware
Postage/shipping
Postage/shipping
Postage/shipping
Hardware
Hardware
Hardware
Hardware
Hardware
Hardware

~ Region
EU

North America
North America

North America
North America
Southeast Asia
North America
EU
EU
EU

Southeast Asia

EU

Southeast Asia

EU
EU

North America

c D G
Year One-Time Cost

2023 2100 3,750.00
2023 1200

2021 0 1,500.00
2022 0 1,500.00
2023 0 1,500.00
2022 2500

2021 1750,

2021 0 2,000.00
2022 0 2,000.00
2023 0 2,000.00
2023 1800

2021 2200

2021 2000

2022 2200

2023 2200

2022 2250

You may also highlight important cells to emphasise critical information and improve readability. To use this feature, just select a row, column, range

of cells or individual cell.

11
12
1]
14
1
1
1
18
i)

~ o

A B G D E F G
Expense -2021
Cost Category ~ Region Year One-Time Cost TotalCost Cost/Month
Advertising/Marketing EU 2023 2100 56 € 3,750.00
Hardware North America 2023 1200 1450
Postage/shipping North America 2021 0 1500 € 1,500.00
Postage/shipping North America 2022 0 1500 €  1,500.00
Postage/shipping Southeast Asia 2023 0 1500 €  1,500.00
Hardware Southeast Asia 2022 2500 2750
Hardware North America 2021 1750 2000
Postage/shipping EU 2021 0 2000 € 2,000.00
Postage/shipping EU 2022 0 2000 € 2,000.00
Postage/shipping EU 2023 @ 0 2000 €  2,000.00
Hardware Southeast Asia 2023 1800 2050
Hardware EU 2021 2200 2250
Hardware Southeast Asia 2021 2000 2250
Hardware EU 2022 2200 2450
Hardware EU 2023 2200 2450
Hardware North America 2022 2250 2500

Another change is that when you now hover over web or internal links, you'll see improved hyperlink previews with options to copy, edit or remove
the link. If a thumbnail of the linked page is available, you'll see that too, giving you a better idea of where the link will take you.

5
6

d

8

£
10
11
12
13
14
15
16
17
18
19
20
21
22
23

A

Hardware
Postage/shipping
Postage/shipping
Postage/shipping
Hardware
Hardware
Postage/shipping
Postage/shipping
Postage/shipping
Hardware
Hardware
Hardware
Hardware
Hardware
Hardware
Postage/shipping
Postage/shipping
Postage/shipping
Research & Development

B
North Amegga
North Americ
North Americ
Southeast As
Southeast As
North Americ
EU
EU
EU
Southeast As
EU
Southeast As
EU
EU
North Americ
Southeast As
Southeast As
Southeast Asia
Innovation

Bnmmtam Simm

C D G
2023 1200
North America

W https://en.wikipedia.org/wik LD

,000.00
,000.00

»

¢

North America is a continent in the Northern and
Western Hemispheres, Morth America is bordered to
the north by the Arctic Ocean, to the east by the
Atlantic Ocean, to the southeast by South America

,500.00

and
~ ,500.00
2023 0 2500 €  2,500.00
2021 0 3000 € 3,000.00
Annan n annn o a5 Ann AN
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Customising your grid zoom is also easier now with the Status bar. You may now quickly edit zoom values to suit your preferences by either selecting

a percentage or typing one in.

$5/.00 United States  Caltornia
$371.00 United States California
$467.00 Australia Victoria
$307.00 Australia Victoria
$428.00 Canada British Columbia
$395.00 Canada British Columbia
$284.00 United States  Oregon
$424.00 United States = Washington
$480.00 United States  California
® & — [120%v +

Renaming sheets has also been updated. Simply go to the sheet tab and double-click to rename it directly (just as you can on the desktop version):
no more navigating through dialogs is required.

22 Pending Male Luke Lal 11019 Langley

23 Pending Male Jordan King 11020 Metchosin

24 Pending Female Destiny Wilson 11021 Beaverton

25 Pending Male Edward Hernandez 11144 New York

26 Verified Male Seth Edwards 11023 Bellflower

27  Verified Male Russell Xie 11024 Concord

28 Verified Male Alejandro Beck 11025 Hawthorne

29 Pending Male Harold Sai 11026 Goulburn

30 Verified Male Jessie Zhao 11027 Warrnambool

31 Verified Female Jilt Jimenez 11028 St. Leonards

32 Verified Male Jimmy Moreno 11029 Bendigo

33 Verified Female Bethany Yuan 11030 Cloverdale

34 Verified Female Theresa Ramos 11031 Matraville

35  Verified Female Denise Stone 11032 Melbourne

36 Verified Male Jaime Nath 11033 Milsons Point

37  Verified Female Ebony Gonzalez 11034 North Sydney
= Financial trends 2024 Summary 2023 Summary aF

There is also a new ‘Open files from this device’ option in the File menu. This lets you upload a local file to your OneDrive and access it directly from
your browser.

ltp Contoso Plants Launch Plan @ &
File Home Insert Share Pagelayout Formulas Data Review View
Q Autosaved online to Contoso Essentials
New > D E i G

> Open > Recently Opened

(* Share > B Contoso Plants Launch Plan.xlsx
O Create a Copy 3 | B85 Book11.xlsx

1= Export > B4 Book 17.xlsx

& Print 85 Book 16.xIsx

) B Book 15.xlsx

(D Rename

B= EOU FY 25 Ideas.xlsx

Eé‘ Move File

&) Version History [ View all files

@ Info > | [@ Open files from this device

= Options >

19

20

21

22

23
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Next up, Microsoft has added support for accelerator keyboard shortcuts (ALT + E, ALT + V, ALT + O) plus over 120 legacy shortcuts. Additionally, the
Keyboard Shortcuts dialog has been modified, with richer information and styling.

Keyboard Shortcuts

Q  Search keyboard shortcuts

All shortcuts b < Show Overrides
Description Shortcut
Convert the auto-detected range to data Option + Shift + F3
types
Open context menu shit + F10
Open shorteuts dialog % + / or

Option + Shift + A
Read column header Option + Shift + X + H
Read row header Option + Shift + % + T
Read column from active cell Option + Shift + X +

Page Down

Some shortcuts are reserved by your browser and always appear disabled. Use
the alternates instead.

@ :nabie common shortcuts Learn more

Finally (for now!), you may now quickly access shortcuts to Feedback, Help and Keyboard shortcuts straight from the Status bar.

Keyboard Shortcuts
vE @ & — [100%v +

These features are currently rolling out to all Excel for the web users. | wouldn’t say they are gamechangers, but they do modernise the look and
feel of Excel online.

Synchronise Forms data to Excel

This feature is available in Excel for web only presently. Microsoft has  If you prefer to keep all your data in Excel and are used to starting your
been gradually rolling out Forms data synchronisation to Excel since data collection journey there, you can now create a form directly from
early this year. During this process, the company has actively collected  Excel for the web —no need to visit Forms. Simply click ‘Insert’ and select
user feedback and iterated to enhance the feature for various use cases.  ‘Forms’ in the Ribbon. This will open a new form in Forms where you can
This feature is now fully available for all users, complete with additional  add questions. All the questions you add and responses you receive will

capabilities. automatically synchronise with Excel.
O Bookd (D R sme Guada s e Seshe D ke ned wiios QAL 0
Fit Homa Iesori Shae Fogelayoat  Formuis Duid  Sodow  View  Autemaie  Heg  Draw
D 3sE B 2 v k=« BE h & D = 3
Fromase et rema Fetawm Shaies SE B SEEITTRTEES LTIR Lre aaEter e a0 whbsd LomEe e Chal LT 2 g
. r . - Lhaitt - - . - - e . LamRart t2a
- -~ M ey P i ] -
o 5
E-E—l L | I [ *e 1 -
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The “create from Excel” experience supports worksheets saved in OneDrive and SharePoint. Depending upon your needs, you can choose where to
start. For personal forms that you want the answers accessible only to yourself, start from OneDrive. For collaborative forms involving your team,
start from SharePoint to ensure all team members stay updated.
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My files

B Name 1T ~ Modified ~ File size ~ Sharing
Apps 5/22/2024 716 KB Private
Attachments 11 days ago Private
Documents /2172023 Private

M Personal Vault 6 days ago Private
Pictures 6/21/2023 Private

.___‘; Getting started with OneDrive.pdf 6/21/2023 1.10 MB Private

ﬂ: _‘IHcﬂrday party invitation.xlsx 59 minutes ago 6.19 KB Private

The group form data synchronisation experience has been updated to  group form in Forms. As new responses come in, everyone on the team
be smoother and more stable for greater reliability. For forms where can see them synchronise with Excel. The Excel worksheet for the group
you need all team members to easily check responses, you can create a  form will be saved in SharePoint.

< Group forms

cc Calc China

Private group (Internal and NDA External)

8 New Group Form 8 New Group Quiz & Quick import

test form 1 test form618 Test Fomm

0 responses 0 responses 10 responses

123 Untitled form Forms for Excel test

0 responses 0 responses 0 responses

If you want your coworkers to check the new responses and do some received (please note that Forms collaborators don’t have access to the
further analysis, you need to share the Excel link. When they open  synchronising Excel sheets from response page - you must share the
it, responses will automatically synchronise whenever responses are  Excel link).
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s ®
[J Comments “= Catchup Z Editing v
r ® Share

Sensitivity = Add-ins = Copilot € Copy Link
—— P— i3] Copy Link To This Sheet
@ Co-edit in Teams
K L £} Manage Access
: se rate the comihd Select Gy

Neutral Agree Agree Work-L
Strongly Agree Agree Agree Work-L
Agree Agree Agree Training
Neutral Agree Neutral Commi
Neutral Agree Disagree Training
Neutral Disagree Neutral Training
Strongly Agree Strongly Agree Agree Training

This is currently rolling out to commercial customers and expect to be fully deployed to commercial users by the time you read this. Microsoft
account holders should expect to see this in the near future.

Checkboxes in cells
This feature is new to Excel for Windows and Mac. We mentioned this feature in last month’s newsletter too.

Checkboxes are finally released to production in Excel. These are useful for checklists (obviously!), managing tasks and visualising your data quickly.
With just a few clicks, you can insert Checkboxes into any cell, making your spreadsheets more dynamic and user-friendly.

ik Home Insert MNEwW lab Liraw Fage Layout Formulas

B R E® U K

PivotTable Recommended Teble | [lustrations CH'skbox = Recommend
- PrvotTables - Charts
Tables Controls
B3 v i I~
A B C
1
2
3 |New: Checkboxes in Excel
4 Manage tasks easily
5 _Lls;».ﬂ:r-frien4:ll',.|F files
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File Home Insert MNew Tab Draw Page Layout Formulas

= =] = P B?
& A — o J

L Checkibox Recommend

PvotTable Recommended Table 1M utrata
- PrvotTables 7 Charts
Tables Contrali
a5 v 3 Ji TRUE
A
A B 7

P

3 New: Checkboxes in Excel
4 B Manage tasks easily

5 | IUser-fnendwmes

A

To insert Checkboxes:

e select the range where you want the Checkboxes

e select Insert -> Checkbox.

File Home Imsert MNewTab Draw  Page Layout Formulas  Data

Iﬁl E:'? ﬁ Bl Pictures ~ €71 30 Models ~
PrvatTable Rl_‘{l:ll'l'llrl;-l‘ldbd Table l_r":} Shapes ~ T SmartArt Checkbox
- PivetTables ’C‘ﬂ} leans : Screenshot ~
Tables lustratians Contrals

To check or uncheck a Checkbox:

e click on the checkbox

e  Select one or more checkboxes and press SPACE.
To remove Checkboxes:

e  press the DELETE key

e if any of the Checkboxes were checked, DELETE will first uncheck them. Press DELETE again to remove them.

These Checkboxes should be available to you all by the time you read this here!
e Windows and Mac Desktop: rollout began June 26
e on Web and Mobile (iPad, iOS & Android): coming soon.

Microsoft expects all users on Current Channel to have access by the time this newsletter comes out

TRANSLATE & DETECTLANGUAGE functions (Insiders)

This feature is new to Excel for Windows and Mac. Again, this was highlighted in last month’s newsletter.
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There are two new Preview functions coming to Excel. Be careful using these: their signature and results may change substantially before being
broadly released, based upon feedback from those fortunate enough to be able to access them. Therefore, we strongly recommend you do not rely
on these functions in important workbooks until they are Generally Available.

The two new translation functions out in Preview now are TRANSLATE and DETECTLANGUAGE.

Microsoft is introducing these two new functions to simplify and automate translations directly within your spreadsheet:

e TRANSLATE(): a function that translates a text from one language to another
e DETECTLANGUAGE(): a function that detects the language of the specified text.

TRANSLATE

TRANSLATE takes text you provide and translates it from one language to another using Microsoft Translation Services. Currently, there are 133
languages supported — including two variations of Klingon!!

At the time of writing, these are: 25. Divehi

1. Afrikaans 26. Dogri

2. Albanian 27. Dutch

3. Amharic 28. English

4. Arabic 29. Estonian

5. Armenian 30. Faroese

6. Assamese 31. Fijian

7. Azerbaijani (Latin) 32. Filipino

8. Bangla 33. Finnish

9. Bashkir 34. French

10. Basque 35. French (Canada)
11. Bhojpuri 36. Galician

12. Bodo 37. Georgian

13. Bosnian (Latin) 38. German

14. Bulgarian 39. Greek

15. Cantonese (Traditional) 40. Gujarati

16. Catalan 41. Haitian Creole
17. Chinese (Literary) 42. Hausa

18. Chinese Simplified 43. Hebrew

19. Chinese Traditional 44, Hindi

20. chiShona 45, Hmong Daw (Latin)
21. Croatian 46. Hungarian
22. Czech 47. Icelandic

23. Danish 48. Igbo

24. Dari 49. Indonesian
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50. Inuinnaqgtun 92. Portuguese (Brazil)
51. Inuktitut 93. Portuguese (Portugal)
52. Inuktitut (Latin) 94. Punjabi

53. lIrish 95. Queretaro Otomi
54. ltalian 96. Romanian

55. Japanese 97. Rundi

56. Kannada 98. Russian

57. Kashmiri 99. Samoan (Latin)
58. Kazakh 100. Serbian (Cyrillic)
59. Khmer 101.Serbian (Latin)
60. Kinyarwanda 102.Sesotho

61. Klingon 103.Sesotho sa Leboa
62. Klingon (plgaD) 104.Setswana

63. Konkani 105. Sindhi

64. Korean ko 106.Sinhala

65. Kurdish (Central) 107.Slovak

66. Kurdish (Northern) 108.Slovenian

67. Kyrgyz (Cyrillic) 109. Somali (Arabic)
68. Lao 110.Spanish es
69. Latvian 111. Swahili (Latin)
70. Lithuanian 112.Swedish

71. Lingala 113.Tahitian

72. Lower Sorbian 114. Tamil

73. Luganda 115.Tatar (Latin)
74. Macedonian 116.Telugu

75. Maithili 117.Thai

76. Malagasy 118.Tibetan

77. Malay (Latin) 119.Tigrinya

78. Malayalam 120.Tongan

79. Maltese 121.Turkish

80. Maori 122.Turkmen (Latin)
81. Marathi 123. Ukrainian

82. Mongolian (Cyrillic) 124. Upper Sorbian
83. Mongolian (Traditional) 125.Urdu

84. Myanmar 126. Uyghur (Arabic)
85. Nepali 127.Uzbek (Latin)
86. Norwegian 128.Vietnamese
87. Nyanja 129. Welsh

88. Odia 130.Xhosa

89. Pashto 131.Yoruba

90. Persian 132.Yucatec Maya
91. Polish 133.Zulu.

As mentioned above, the TRANSLATE function allows you to translate text from one language to another in Microsoft Excel by using Microsoft
Translation Services. The full signature is:

TRANSLATE(text, [source_language], [target_language])
This function has the following arguments:

e text: the text to translate. This value should either be enclosed in quotation marks or be a reference to a cell containing the appropriate
text

e source_language (optional): the language code of the source language (e.g. "en" for English or "es" for Spanish). If not specified, the
language will be automatically detected based upon the text provided. Auto-detection is supported for most languages. It is
recommended to specify the language if known, especially for shorter texts

e target_language (optional): the language code of the target language (e.g. "en" for English or "es" for Spanish). If not specified, the
system language will be used as the target language.
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The supported languages and their respective language codes are as follows:

Afrikaans af Filipino fil
Albanian sq Finnish fi
Ambharic am French fr
Arabic ar French (Canada) fr-ca
Armenian hy Galician gl
Assamese as Georgian ka
Azerbaijani (Latin) az German de
Bangla bn Greek el
Bashkir ba Guijarati gu
Basque eu Haitian Creole ht
Bhojpuri bho Hausa ha
Bodo brx Hebrew he
Bosnian (Latin) bs Hindi hi
Bulgarian bg Hmong Daw (Latin) mww
Cantonese (Traditional) yue Hungarian hu
Catalan ca Icelandic is
Chinese (Literary) Izh Igbo ig
Chinese Simplified zh-Hans Indonesian id
Chinese Traditional zh-Hant Inuinnagtun ikt
chiShona sn Inuktitut iu
Croatian hr Inuktitut (Latin) iu-Latn
Czech cs Irish ga
Danish da Italian it
Dari prs Japanese ja
Divehi dv Kannada kn
Dogri doi Kashmiri ks
Dutch nl Kazakh kk
English en Khmer km
Estonian et Kinyarwanda rw
Faroese fo Klingon tlh-Latn
Fijian fi Klingon (plgaD) tlh-Pigd
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Konkani

Korean

Kurdish (Central)
Kurdish (Northern)
Kyrgyz (Cyrillic)
Lao

Latvian

Lithuanian

Lingala

Lower Sorbian
Luganda
Macedonian
Maithili

Malagasy

Malay (Latin)
Malayalam
Maltese

Maori

Marathi
Mongolian (Cyrillic)
Mongolian (Traditional)
Myanmar

Nepali

Norwegian

Nyanja

Odia

Pashto

Persian

Polish

Portuguese (Brazil)

Portuguese (Portugal)
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gom
ko
ku

kmr

dsb

lug

mk

mg
ms
ml

mt

mn-Cyrl
mn-Mong
my

ne

nb

nya

or

ps

fa

pl

pt

pt-pt

Punjabi
Queretaro Otomi
Romanian
Rundi

Russian
Samoan (Latin)
Serbian (Cyrillic)
Serbian (Latin)
Sesotho
Sesotho sa Leboa
Setswana
Sindhi

Sinhala

Slovak
Slovenian
Somali (Arabic)
Spanish

Swabhili (Latin)
Swedish
Tahitian

Tamil

Tatar (Latin)
Telugu

Thai

Tibetan
Tigrinya
Tongan

Turkish
Turkmen (Latin)
Ukrainian

Upper Sorbian

pa
otq

ro

run

ru

sm
sr-Cyrl
sr-Latn
st

nso

tn

sd

Si

sk

sl

so

es

sw

sv

ty

ta

te
th

bo

to
tr

tk
uk

hsb




Urdu ur

Uyghur (Arabic) ug
Uzbek (Latin) uz
Vietnamese vi
Welsh cy
Xhosa xh
Yoruba yo
Yucatec Maya yua
Zulu zu

Suppose you have the following text in cell Al: "Hello, World!" and you want to translate it to Spanish. You can use the TRANSLATE function as
follows:

=TRANSLATE(A1, "en", "es")

In this example, the source language is English (en) and the target language is Spanish (es). The translated text, "Hola mundo!" will be displayed in
the cell where you entered the formula.

Alternatively, you may just type the text in, viz.

SUM vilX Vv Jfx =TRANSLATE("Hello, world!","en
A B C D E F G
1
2 4
3 4
4
5 I [=TRANS LAT_E(”HellO. world!"."enl
6 TRANSLATE(text, [source_language], [target_language])
7
8 | (-)"sq” - Albanian |
9 (-) "am" - Amharic
10 :---;'ar‘ - Arabic
«J)"hy" - Armenign
LL (---)'a:' g Assam&
13 J (-)"az" - Azerbaijani
SUM viEl X v & =TRANSLATE("Hello, world!","en","es"
A B C D E F G
1
2
3
4
< I |= TR ANS LAT_E ("Hello, world!"."en"."es"l
6 TRANSLATE(text, [source_language], [target_language])
:
3 (-)"sq" - Albanian
9 (...)"am" - Amharic
10 (-..)"ar" - Arabic
11 [ Aﬁn:nian
(...)-as” - AaSamese
13 (...)"az" - Azerbaijani
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A B C D E F G

1

v

3

4

5 iHola mundo!

6| 1

7

8

9

10

11 :3'
12

I

Common errors include the following:

e Text Too Long: you have too many characters in a cell. Reduce your cell size and try again
e  Errorin Value: you have a non-text value in your cell. The function only accepts a text argument
e Invalid Language: you have entered an invalid language code or one not presently supported (see above)

*  Request Throttled: you have exceeded your daily quota of the translation function (now that is interesting, but we are not quite sure
what that means at the time of writing).

DETECTLANGUAGE

DETECTLANGAUGE detects the language of text you provide using the Microsoft Translation Services and returns the language code. The full
signature is:

DETECTLANGUAGE(text)
The function has the following arguments:
e text: the text or reference to cells containing text to evaluate.
The supported languages and their respective language codes are as above.

Suppose you have the following text in cell A1: "Hola mundo!" and you want to find out what the language of the text is. You can use the
DETECTLANGUAGE function as follows:

=DETECTLANGUAGE(A1)

This will return the detected language for the text in cell Al. The language code "es" for Spanish will be displayed in the cell where you entered the
formula.

Alternatively, you may just type the text in, viz.

SUM v X VvV ﬁr =DETECTLANGUAGE ( "Hola mundo"
A B & D E F G

1

2

3

4

5 |=DETECTLA_NGUAGE("HOla mundo")

6

7

8

5 <r

B6 v fx
A B C D r

N O bh W=
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Common errors include the following:
e  Text Too Long: you have too many characters in a cell. Reduce your cell size and try again
e  Errorin Value: you have a non-text value in your cell. The function only accepts a text argument
e Invalid Language: you have entered an invalid language code or one not presently supported (see above)

e  Request Throttled: you have exceeded your daily quota of the translation function.

These functions are currently available to some Beta Channel users running:

e  Windows: Version 2407 (Build 16.0.17808.20000) or later
e  Mac: 16.87 (Build 24062430) or later.

Python Editor (Insiders)

This feature is new to Excel for Windows. And guess what? This too was
highlighted in last month’s newsletter. What heroes we are...

Almost a year ago, Microsoft shipped a new experiment to the Excel Labs
add-in. This experiment allowed you to write and edit Python formulae
in Excel using a dedicated code editor with similar capabilities as those
available in Python notebook environments.

Now, Microsoft is making the editor available as an in-the-box option,
and they have improved the appearance and usability of the Python
Editor. You'll see a slightly different user interface that stays faithful to
the original design, but there will be other changes shortly too.

File Home Insert Draw Page Layout Formulas Data Review View = Comments “w Catch up I_Q'?
D1 ~ | 1+ L3l #Announcing a new editor! ~
dataframe=x1("A1:B18", headers=True) ;
grouped_data = dataframe.groupby('Category').agg( 'mean") v
A B Cc D E = .
- = Python Editor v X
1 |Category $ [e¥] DataFrame_l =]
2 Componems $ 24 W All Python cells
3 |Bikes $ 15 $ - 5. @ .
4 |Accessories $ 11 Category
: : 1 #Announcing a new editor!
S |Bikes $ 21 Accessories $ 9 2 dataframe=x1("A1:B18", headers=True)
6 |Clothing $ 19 Bikes $ 18 grouped_data = dataframe.groupby(’ Category’).
7 |Accessories $ 6 Clothing $ 16 agg(mean’)
8 [Clothing $ 12 Components $ 23 DataFrame >
9 Components $ 14
10 |Components $ 30 1 5. @ & 2
11
12 1 grouped_data.plot(kind="barh")
Components
13 PngImageFile »v
14
15 Clothing Components
=
16| 2
5 Clathing
17 Bikes E
18 £
o
19 Bikes
20 Accessories
21 - Accessaries
22 o 5 10 1‘5 20
23
- W -+ Add Python cell in D2
Python Editor 4+ 4 NN
Ready Calculate [& @ & Accessibility: investigate H B [ -——+ 100%

The Python Editor enhances the Python in Excel experience by providing
a bigger editing space for writing larger code blocks as well as productivity
features.

From the Python Editor, you can see a list of all the Python cells in your
spreadsheet. Each cell is treated like that of a code cell in a Jupyter
notebook. Within the Python Editor pane, you can edit the cells and
run them. The output of the Python cell can be displayed natively in
your Excel spreadsheet, whether it is plain text, numeric or even a
visualisation or DataFrame.

This new Python Editor is powered by the same technology that supports
notebooks in other Microsoft products so you can use the full range of

editor features like IntelliSense, colourisation and function help as you
code in Excel.

The Python Editor offers several benefits when writing and editing
Python formulae in Excel:

e See the flow of code execution with results: the Python Editor
shows Python cells in execution order in addition to the
output of each cell’s code, which can help you more easily
debug and understand your code. This is useful because,
Python in Excel cells execute in row major order
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E - o

File  Home Insert Draw Pagelayout Formulas Data Review View © Comments - Catchup | &7

c4 vli S~ Al df = x1("Table2[#All]", headers=True) v
C - .

1 |[Exponential Smoothing Forecasting T FPython Editor vox

2 [ DataFrame | 57 All Python cells

passengers

600 c4 B 4 A
400
200 1 df = x1("Table2[#Al1]", headers=True)

DataFrame >

E
50
1 decompose = seasonal_decompose(df
[ 'passengers’],model="additive’,
_50 period=12)
']

F
2 0
&
2 decompose.plot()
50 7 5
2 . ) . . ’. . .
& ¢ ) Image v
- % & 0y
[ 20 0 60 BO 100 120 140 oo passengers -
w AN
;vah’,_‘v_.«_,-f\,,/\fv i
S
= -+ Add Python cell in C6
> Data  Forecast - 4+ ;4 - >
Ready Calculste @ T Accessibility: Investigate 132} B -———+ 120%

e  Easily edit longer chunks of code: the Python Editor provides a new way to create and edit your Python code, offering more immersion
when working with longer scripts

2} = u}
File  Home Insert Draw Pagelayout Formulas Data Review View © Comments ar
A7 ~|i v ldl extract_and_format_dates(x1("B4")) v
A a
Python Editor voX
1 Extractand
Extracts dates from tex 83 fiv A
expressions and then ¢ i
1 import re
2 format 2 import pa
3 Formatting Function = _
| 4 def ext d_for: =s(text_srray):
4 [Data 5 # Define regex pat for various dste formats
6 date_patterns = [
6 Formatted Text ; b (W{Z]) [ 12D [/
7 |2023-08-23 8 r'\b \j’[ZJ [-/\. iilsl [-/\
9 r'\b(\d{1,2})[-/ \d{1,2} \a{4}
8 |2019-05-12 10 FAB(A{1, 2} [-/\. J(N{L, 239 [ -/\. ] (\d{ 2} -M-YY or D/M/YY or D.M.¥Y
9 2015-07-22 1 1
G 2021-05-15 3 red output format
11 1995-04-07 14 format = r"\3-\2-\1' # YY¥Y-MM-DD
12 15
16 extracted_dates = []
13 |2023-08-14 -
14 2022-10-25 18 ext in text_srray:
15' 19 formatted_date =
20 for pattern in date_patterns:
16 21 matches = re.findall(pattern, text)
17 |2023-12-31 2 if matches:
1 23 match = matches[@]
18 |2023-12-31 24 year = match[2] if len(match[2]) == 4 else '20' + match[2]
19 2025-01-15 25 formatted_date = re.sub(pattern, output_format, '-'.join([year.zfill(4), match[1].
2f111(2), match[0].zfill(2)]))
20 % break
21 2022-06-15 27 extracted_dates.append(formatted_date)
23 [2073-01-81 29 data riginal Text': text_array, 'Formatted Date': extracted dates}
23 2001-91-01 "] data2 = {'Formatted Date': extracted_dates}
24 2022-06-@5 o
25 33
26 Dates found:14 -
27- 36 return df
2 = function >
< 3 :
Ready [@ T Accessibility: Investigate EH M -—s—+ 90%

¢ Gain flexibility with coding workflows: the Python Editor allows you to write code, click elsewhere in the application, but not commit the
code to Excel until you are happy with it. This gives you more flexibility and control over when and how you apply your code to your
workbook. Additionally, when in manual recalculation mode, editing and committing from the Editor will calculate just that cell (like a
notebook) providing a faster feedback loop
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File Home Insert Draw Pagelayoust Formulas Data Review View &
B16 v |3 fr v
A B
— || Python Editor v X
1 |5 DayWeather Forecast
Generates s forecast (sunny, reiny, cloudy), bo: All Python cells
2
: ) ionTreeClassifier
4 |Historical Data [¥] DataFrame
5 |WeatherLabels [r¥] DataFrame B7 {1
6 |Model [+¥] DecisionTreeC
7 |Predicted Weather [rv] DataFrame
8 |FullForecast [r¥] DataFrame
i e_transform
N /
P~
9 D —
T
10 Weekday | Tuesday
11 |Weather Forecast cloudy
12 |Temperature | 79°
13 |Humidity | 69% strftime
14 _WindSpeed 3 MPH
15 ] i ec : predicted w nditi
1
16 [Tomorows Forecast] | QRSN o) forccast combioed |
17 y  forecast_comb|le) forec
18 I
19 ) to
20 e f
21 Insaved chanses
22 S fthon cell in B16
Forecast + t
Ready  Calculate B E b -—3—+ 100

For the near term, there will still be two versions of the Editor, making it available wherever Python in Excel is available:

1. Builtinto Excel: if you are using Insiders Beta, Microsoft has now begun the rollout and you can try out the feature by going to the Ribbon
and opening the ‘Editor button in the ‘Formulas’ tab

Formulas Data Review View

J |3 |3 ‘; |; fgj “) Reset ~ "7 Editar

Insert @ Diagnostics
Python [% Initialization
lary Python [Preview)

2. Excel Labs: the Python Editor will remain in Excel Labs as Microsoft ships to additional audiences.

You need to have access to Python in Excel to make use of the Python Editor.

Python in Excel: additional library support (Insiders)

This feature is new to Excel for Windows.
Python in Excel now supports additional libraries that continue to enhance data analysis and visualisation capabilities directly in Excel. Here are the
new libraries and their uses cases now available:

e NLTK: dive into natural language processing with the Natural Language Toolkit for text analytics and language-driven data insights. The

following corpora are pre-loaded for use with Python in Excel: brown, punkt, stopwords, treebank, vader and wordnet2022

e  TheFuzz: implement fuzzy matching to find approximate matches in your data, ideal for cleaning and preparing datasets

e  Faker: generate fake data

e  WordCloud: visualise word frequency in your data, making it easier to highlight key insights

e  Squarify: create Treemaps to represent hierarchical data

e QRCode: generate QR codes directly within Excel

® PlotNine: create multi-layered plots that tell a story with your data

e  Prince: apply principal component analysis and other dimensionality reduction techniques to simplify complex datasets

e  MLExtend: extend your machine learning capabilities with additional tools for model evaluation, feature selection and ensemble methods.
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Refresh data from Power Query’s ‘From Folder’ connector
This feature is new to Excel for Mac.

Microsoft has been continually adding functionality to Power Query in Excel for Mac over the past few years, such as the ability to import data from
SQL Server databases. People have complained that they wanted to be able to refresh data from a folder source — well now you can.

Open up an existing Excel worksheet containing a report that pulls data from a folder using Power Query. To refresh all your reports, select Data ->
Refresh All:

Home Insert Daaw  Pagolayout Fomws Data  Review View Automate  Table [ EE o sha - |
‘:I:| [ Feom pictere = Jdr;m.:m.«, i BB :::, e
e e = 5 vt
B4 £ 5 fr i
i
= |
B — — -
Alternatively, you may select Data -> Refresh to pull in the latest data from the folder source.
Home insert  Orw  Pagolsyout  Fommdas  Data  Review  View  Automate  Tabie [mI-EE N - shao - |
G Eemre | FRD miimee m o, %[ 6 s~ | G- Do R
e CRreT o TN~ [T SRS SR T S S 0 o s
Cl E Fo
H L-vll:n:u‘l ry Proparties
I ]
B & — —

You can change the folder source by selecting Data -> Get Data (Power Query) -> Launch Power Query Editor.... and then select the gear icon next
to the Source option under ‘Applied steps’ and choose the folder you want.

Wome e Omw  Pagelawui  Formwas  Dama  Revew  Vew Auomate  Taoe [eprm— ]
= H prompicn -+ | — . BT ] coovm «
e | =] %, O3] Gemies & Commmctions it Wan ] ome R
~27 Bl rperses .  wpron

@1 [ 6ot Data (Fower Guery).

#5 Launch Rower Guery Eritor..
B4 [3 Data Source Settings.

[3 From HTML
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Jfi | Tab\e. RemoueCalumns(seurce, ("Foler Paih", “Date accessed-, “Date sodiries-, “OATe created P——

1 como. & ame | = | A xtenn -
I8 oo (3 A A w ~ Properties

b Faoes Foldar

~ Applind steps
...... B —=
% M Removed Col

Mo, Completsa 109 5] Colmes: | Bows 4

v T Accessibiity, Good 1o go Wme = -

You can refresh your table data by simply right-clicking anywhere in the table and selecting Refresh.

This feature is rolling out to Mac Beta Channel users running Version 16.86 (Build 24051217) or later.

Until next month.

The A to Z of Excel Functions: NPER

In (14 PFJ;/II;T
~ In[1+R]

R)

N =

If you have ever been involved calculating financials, you will appreciate interest is a fundamental aspect. Annuities often need to be calculated,
i.e. regular, periodic payments of identical amounts earning a similar rate of return.

Perhaps the easiest way to think of it is as follows:
e Let’sassume interest is set at 10% (and we will assume this is after tax)
e Something that is invested at $100 this year will increase by 10% next year, i.e. be valued at $110

e Something that is invested at $100 this year will increase by 10% over the next two years, i.e. be valued at $121
¢ Something that is invested at $100 this year will increase by 10% over the next three years, i.e. be valued at $133.10. etc.

Mult by Mult by Mult by
(1 +10%) (1 +10%) (1+10%)

Now 1yr 2yrs 3yrs
$100 $110 $121 $133.10

Note that all of these valuations are for a point of time not a period. This is a common mistake in modelling.

The NPER function returns the number of periods for an investment based upon periodic, constant payments and a constant interest rate. Its syntax
is as follows:

NPER(rate, pmt, pv, [fv], [type])

The NPER function has the following arguments:

e rate: this is required and represents the interest rate per period. For example, if you obtain a personal loan at a 10% annual interest rate
and make monthly payments, your interest rate per month will 10% divided by 12 (number of months) or 0.83%. You would enter
10%/12, or 0.83%, or 0.0083, into the formula as the rate
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e pmt: this too is required. This is the payment made each period; it cannot change over the life of the annuity. Typically, pmt contains
principal and interest but no other fees or taxes. For example, if the monthly payments on a $10,000, four-year car loan at 12% are
$263.33 you would enter -263.33 into the formula as the pmt

e pv: this argument is also required. This is the present value, or the lump-sum amount, that a series of future payments is worth right now

o fv: this is the first of two optional arguments. This represents the future value or a cash balance you want to attain after the last payment
is made. If fv is omitted, it is assumed to be zero [0] (the future value of a loan, for example, is zero)

e type: thisis also optional. The type should either be zero [0] or one [1] and indicates when payments are due. If type is omitted, it is
assumed to be zero [0]:

0 At the end of the period.
1 At the beginning of the period.

For all the arguments, cash you pay out, such as deposits to savings, is Sometimes, the numbers aren’t quite what you expect for this function.
represented by negative numbers; cash you receive, such as dividend That’s because Microsoft uses the following relationship to be consistent
receipts, is represented by positive numbers. across its related financial functions:

v *(1+rate)® + pmt(1+ rate * ppe) *

(1+ rate)™ -1

+ =10

rate
Please see our example below:
A B = D E

1
2 |Annual interest rate 12.00%
3 |Payment made each period {100}
4 |Presentvalue (1,000)
5 |Future value 10,000
6 |Paymentis due at the beginning of the period 1
7
8
9
10 |=NPER(B2/12,B3,B4,B5,B6) Periods for the investment with the above terms 59.6739

Periods for the investment with the above terms, except

=NPER(B2/12,83,B4,B5) - ) 60.0821

11 payments are made at the beginning of the period

Periods for the investment with the above terms, except
12 =NPER(B2/12,83,B4) with a future value of zero [0] (8-5786)

a1

The A to Z of Excel Functions: NPV

AY I

w
W
NPVi-1tor = 2 Xt

Net Present Value t
Formula (1+R)-Xo
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Three-way integrated financial statement modelling may not always be
the end game, merely an interim marker. Once you have created your
model, you may wish to value it —and there are several ways this may be
achieved. One particular approach utilises Discounted Cash Flows and is
known as the Net Present Value (NPV) method.

This uses the discounting approach explained in NPER (above).

Valuations include both cash inflows and cash outflows. Adding up all

WACC =

these positive and negative present values, provides a netted off total:
the Net Present Value (NPV). The aim is to generate a positive return (a
positive NPV) for a given rate of discounting, known as the discount rate.

For example, if the pre-tax cost of debt is 8% and tax is charged at 30%,
then the post-tax cost of debt will be 8% x (1—30%) = 5.6%. That’s pretty
straightforward. We can then calculate the blended rate known as the
Weighted Average Cost of Capital (WACC):

(K, x MV,) + (K (1-t) x MV,)

where: K.
Ky
MV,
MV,

(MV, + MV,)

Post-tax cost of equity
Pre-tax cost of debt
Market Value of equity
Market Value of debt

Using this discount rate, we must ensure no element in the cash flow includes any reference to financing or the cost of financing, e.g.

e  Debt drawdowns or repayments
e Equity issuances or buybacks
e Interest received or paid

e Dividends paid

e Tax shield on interest (i.e. the benefit of the reduced tax due to the interest deduction in the Income Statement).

Ifany of these elements were to be included, this would effectively constitute
a double count, as the discount rate already allows for these factors. When
discounting using the WACC discount rate, you are evaluating the value of
the cash flows from the perspective of all financial stakeholders. This is
known as the Enterprise Value and the cash flow is known as the Free Cash
Flow to the Firm (FCFF) or the enterprise cash flow.

If instead you discounted at the cost of equity, this would be for evaluating
what a business is worth to the equity stakeholders (i.e. the shareholders).
This should in theory equal the market value of the share capital, or Equity
Value. The corresponding cash flow here is known as the Free Cash Flow
to Equity (FCFE) or the equity cash flow.

Advantages

e Very common approach
e May be used for enterprise and equity valuations

Finally, a lesser-known fact surrounds discounting at the cost of debt
only. This is used for deciding when to lease versus when to buy. Here,
the incremental differences in the debt financing cashflows should be
reviewed. If you were to assume all debt cashflows as positive (say) and
all leasing cashflows as negative, you then evaluate this at the cost of debt
(not the rate implicit in the lease). If the NPV is positive, debt flows exceed
leasing, so leasing should be chosen, and vice versa.

Enterprise valuations are used for estimating the market value of
the business or project; equity value is used for valuing (majority)
shareholdings.

e Often incorporated with probabilistic methods such as simulations analysis.

Disadvantages

e  Cash flows used are often calculated incorrectly

e  Fortypical discount rates, the terminal value (i.e. the value derived from cash flows outside of the explicit forecast period) can represent

in excess of 80% of the value

e Assumes investors are rational

e Treatment of taxation and interest received is frequently misunderstood.

Assuming you have the appropriate free cash flows, consider the following simple NPV illustration:
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A|B|C|D|E F G H J K L M
8
;| NPV Example
8
9 NPV Assumptions
10
1 Discount Rate
12
13 Relevant Cashflows
14
15 0 1 2 3 4 5
16 Cashflow [827.000) | $6,000 | 8000 | $13000 | $15000 | $4,000 |

Assurme cashflows occur at end of period.

Net Present Value (NPV)

23 0 1 2 3
Cashflow (827,000)  $6,000 58,000  $13,000

4
$15,000

5
54,000

Discount Rate 1.000 0922 0.849 0783 0722 0665

PV of Cashfiow (827,000) | $5,530 $6,796 | $10,178  $10824  $2,660

NPV $8,087

Excel NPV §8,283

=NPV(H11,H24:124)

Excel IRR 19.9%

Here, | have assumed a multiple period NPV with no terminal value and cash flows all occurring at a point in time (e.g. Time 0, Time 1, ...). Stepping
out the calculations, clearly the NPV at a discount rate of 8.5% equates to $8,987 in cell H30.

Before | employ the NPV function, let’s consider its syntax:

=NPV(rate, cashflows) or
NPV(rate, valuel[, value2, ...])

It should be noted that:

e rateisrequired. This is the discount rate over the length of one period

e cashflows or valuel, value2, ... represent the free cash flows. The argument cashflows or valuel is required, whereas any subsequent
values are optional. You may have one [1] to 254 arguments representing these flows

e valuel, value2, ... must be equally spaced in time and occur at the end of each period

e NPV uses the order of valuel, value2, ... to interpret the order of cash flows

e arguments that are empty cells, logical values or text representations of numbers, error values or text that cannot be translated into
numbers are ignored

e ifanargumentis an array or reference, only numbers in that array or reference are counted. Empty cells, logical values, text or error

values in the array or reference are ignored.

NPV is similar to the PV (present value) function. The primary difference
between PV and NPV is that PV allows cash flows to begin either at the
end or at the beginning of the period. Unlike the variable NPV cash flow
values, PV cash flows must be constant throughout the investment.

If you use the NPV function in the example, you will note that you do not
get the same result (see cell H33). This is because the NPV function has
one period’s discounting built into it. To correct it, we have two choices:

1. multiply the result by (1 + discount_rate)
Furthermore, NPV is also related to the IRR (internal rate of return) 2. exclude the first period (which is undiscounted) and add it to
function. Given the IRR is the rate for which NPV equals zero, the result afterwards.
NPV(IRR(cashflows), cashflows) will be zero [0].
The two approaches are shown below for comparison purposes:
A|B|C|D|E F G H J K L M

NPV Example

8

9 NPV Assumptions

10

11 Discount Rate 8.5%

12

13 Relevant Cashflows

14

15 1 2 3 4 5

16 Cashflow | (327,000) $6,000 $8,000 $13,000 $15,000 $4,000

17

18 Asstme cashflows occlr at end of period.

19

20

21 Net Present Value (NPV)

22

23 0 1 2 3 4 5

24 Cashflow (527,000)  $6,000 58,000 513,000 $15,000 54,000

Discount Rate 1.000

0922 0849 0783 0722 0665

PV of Cashfiow (527,000)

NPV $8,087

Incorrect Excel NPV $8,283

Correct Excel NPV $8,087
Correct Excel NPV $8,087

This is why we tend to calculate NPVs from first principles and use the NPV

More Excel Functions next month.

$5,530 $6,796 $10,178 $10,824 $2,660

=NPV(H 11 H24124)
=NPV(H11,H16M1B)*(1+H11)

=NPV(H11,[16:M16)+H16

or XNPV functions to check our computations instead.
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The A to Z of Excel Functions: NPV

The challenge this month was to replicate a Table, removing entries containing specified values using a formula in Excel.

The Challenge

Filtering data in a Table in Excel is as easy as clicking the filter button  values to exclude, which can be achieved using only formulae.
then ticking the data you want, right? However, if you want to see all
but a few choice options in a field with many different entries, you may
find yourself scrolling tirelessly to find and untick the few you don’t want
to see. Luckily, there are several ways to filter data based off of a list of

This month’s challenge was to write a formula to replicate data in a
Table, removing entries as specified in a second Table. The starting Table
(here, imaginatively called Data) might be as follows:

Date Salesperson Item Amount Invoiced
01-Dec-22 Kathryn MP3 Player 2,622.00
01-Dec-22 Kathryn Stereo 3.552.00
01-Dec-22 Liam TV 506.00
01-Dec-22 Liam TV 2.747.00
01-Dec-22 Kathryn Stereo 3.957.00
02-Dec-22 Kathryn Computer 3.764.00
02-Dec-22 Oscar Computer 2.573.00
02-Dec-22 Oscar Computer 609.00
02-Dec-22 Tim MP3 Player 1.778.00
03-Dec-22 Kathryn TV 3.479.00
03-Dec-22 Oscar Stereo 2.,362.00
04-Dec-22 Oscar T 843.00
04-Dec-22 Liam Computer §15.00
04-Dec-22 Kathryn MP3 Player 358.00
04-Dec-22 Kathryn TV 1,239.00
04-Dec-22 Oscar Computer 442 .00
04-Dec-22 Liam T 305.00
04-Dec-22 Kathryn Computer 1,025.00
04-Dec-22 Liam T 865.00
05-Dec-22 Tim MP3 Player 1,313.00
05-Dec-22 Oscar Stereo 501.00
05-Dec-22 Kathryn Stereo 1,480.00
05-Dec-22 Tim Stereo 3.671.00
05-Dec-22 Kathryn Computer 3.450.00
05-Dec-22 Liam Stereo 1.678.00
05-Dec-22 Oscar Computer 2107.00
05-Dec-22 Tim Stereo 1.398.00

The data to remove Table (named Remove) may look like this:

Remove
TV
Stereo

The result, using the inputs shown, should have looked similar to the below:

Date Salesperson Item Amount Invoiced
01-Dec-22 Kathryn MP3 Player 2,622.00
02-Dec-22 Kathryn Computer 3,764.00
02-Dec-22 Oscar Computer 2,573.00
02-Dec-22 Oscar Computer 509.00
02-Dec-22 Tim MP3 Player 1,776.00
04-Dec-22 Liam Computer 815.00
04-Dec-22 Kathryn MP3 Player 358.00
04-Dec-22 Oscar Computer 442 00
04-Dec-22 Kathryn Computer 1.025.00
05-Dec-22 Tim MP3 Player 1,313.00
05-Dec-22 Kathryn Computer 3,450.00
05-Dec-22 Oscar Computer 2,107.00
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As always, there were some requirements:

e the formula needed to be within just one cell (no “helper” cells)
e this was a formula challenge; no Power Query / Get & Transform or VBA
e the formula should have been dynamic enough to update when entries were added to the Remove Table

e anyone with Excel 365 should be able to use the solution.

Suggested Solution

Before we begin, let’s discuss the three functions we’ve used in conjunction to construct our solution.

The FILTER Function

FILTER is one of Excel’s Dynamic Array formulae. It will accept an array and allow you to filter this based upon criteria you define, returning the
results to a spilled range.

The syntax of FILTER is as follows:
=FILTER(array, include, [if_empty])

It has three arguments:

e array: this is required and represents the range that is to be filtered
e include: this is also required. This specifies the condition(s) that must be met

e if_empty: this argument is optional. This is what will be returned if no data meets the criterion / criteria specified in the include
argument. It’s generally a good idea to at least use “” here.

The include argument must evaluate to an array made up of true or false and be either the same height or width as the array.

The MATCH Function

The MATCH function will return the relative position of an item in an array that (approximately) matches a specified value.
The syntax is as follows:
=MATCH(lookup_value, lookup_vector, [match_type])

It has three arguments:

e lookup_value: this is required and is the value that you want to match in lookup_array
e lookup_vector: this is required and is the range of cells being searched

e match_type: this is optional and can be either -1, 0 or 1. This specifies how Excel matches lookup_value with values in lookup_vector.
The default argument is one [1].

The different type of match are as follows

e  match_type 1 [default if omitted]: finds the largest value less than or equal to the lookup_value — but the lookup_vector must be in strict
ascending order, limiting flexibility

e match_type 0: probably the most useful setting, MATCH will find the position of the first value that matches lookup_value exactly. The
lookup_array can have data in any order and even allows duplicates

e  match_type -1: finds the smallest value greater than or equal to the lookup_value — but the lookup_vector must be in strict descending
order, again limiting flexibility.

When using MATCH, if there is no (approximate) match, #N/A is returned (this may also occur if data is not correctly sorted depending upon
match_type).

The ISERROR Function

This function checks whether the value is an error and returns either TRUE or FALSE accordingly.
The syntax is as follows:

ISERROR(value)
It has only one argument:

e value: this is required and represents the value you want to test.

contact@sumproduct.com | www.sumproduct.com | +61 3 9020 2071




Our Solution
Understanding those three functions, we can take a look at our solution:

=FILTER(Data,ISERROR(MATCH(Data[ltem],Remove[Remove],0)),{"N/A","-","-","-"})

FILTER e x v #& =FILTER(Data,ISERROR(MATCH(Data[ltem],Remove[Remove],0)),{"N/A","-","-" "-"})
AlB|C D E F €] H 1 J K L 1] N o P o} R s
1 |Filter Data
2 | SP Filter Out Challenge Solution.xIsx

3 Navigator
4 Error Checks =
5

= s 1. Filter Data
7
8 Question Data
g
10 Date Salesperson Item Amount Invoiced Remove
11 01Dec22  Katyn | MP3 Player 262200 v )] Katn W3 Player 262200
12 01Dec22  Kathryn Stereo 355200 Stereo_| 02Dec22 = Kathyn  Computer 376400
13 01Dec22 Liam ™ 506.00 02Dec22 Oscar  Computer 2573.00
14 01Dec22 Liam v 2.747.00 02Dec22 Oscar  Computer 609.00
18 01Dec22  Katnn Stereo 3857.00 02Dec22 Tim WP Player 1778.00
18 02Dec22  Katyn | Computer 3764.00 04Dec22 Liam Computer 815.00
17 02Dec22  Oscar | Computer 2573.00 04Dec22  Kathyn  MP3Player 358.00
18 02Dec22 Oscar | Computer 609.00 04Dec22 Oscar  Computer 442,00
19 02-Dec22 Tim UP3 Player 1778.00 04Dec22  Kathyn  Computer 1,025.00
20 03Dec22  Katnn v 3.479.00 05Decz2 Tim WP Player 1313.00
21 03Dec22  Oscar Stereo 236200 05Dec22  Kathnn  Computer 3.450.00
22 04Dec22 Oscar v 843.00 05-Dec22 Oscar  Computer 2,107.00
23 04Dec22 Liam Computer 815.00
24 04Dec22  Kathyn | MP3 Player 358.00
25 04Dec22  Katnn ™ 1.239.00
26 04Dec22 Oscar | Computer 442.00
27 04Dec22 Liam ™ 305.00
28 04Dec22  Katyn | Computer 1,025.00
20 04Dec22 Liam ™ 865.00
20 05 Dec22 Tim 11P3 Player 1213.00
31 05Dec?2  Oscar Stereo 501.00
32 05-Dec-22 Kathryn Stereo 1,480.00
33 05Dec22 Tim Stereo 3671.00
34 05Dec22  Kathyn | Computer 3,450.00
38 05 Dec22 Liam Stereo 1678.00
38 05Dec22 Oscar | Computer 2,107.00
37 05-Dec-22 Tim Stereo 1,398.00

We have chosen to use the FILTER function on our table (named Data), keeping only values where the following argument evaluates to TRUE:

ISERROR(MATCH(Data[ltem],Remove[Remove],0))

Working backwards through this argument, we first use the MATCH function (with the third argument set to zero [0], looking for an exact match) to
attempt to match each entry in the Item field in our Data table to an entry in the Remove table. This will return a number for each row where the
Item field contains a value in our Remove table and an error (#N/A) for rows that do not contain one of these values.

FILTER i x v & =MATCH(Data[ltem],Remove[Remove],0)

AlB]|C D E F G H | J K L ]
1 |Filter Data

2 |SP Filter Out Challenge Solution.xlsx
3 |Navigator

4 Error Checks: “

5

= & 1. Filter Data
E
8 Question Data
9
10 Date Salesperson Item Amount Invoiced Remove
11 01-Dec-22 Kathryn MP3 Player 2,622.00 ‘emove],0)
12 01-Dec-22 Kathryn Stereo 3,552.00 Stereo | 2
13 01-Dec-22 Liam ™ 506.00 1
14 01-Dec-22 Liam v 2,747.00 1
15 01-Dec-22 Kathryn Stereo 3,557.00 2
16 02-Dec-22 Kathryn Computer 3,764.00 #MIA
17 02-Dec-22 Qscar Computer 2,573.00 F#MIA
18 02-Dec-22 Oscar Computer 609.00 F#MIA
19 02-Dec-22 Tim WMP3 Player 1,778.00 #MNIA
20 03-Dec-22 Kathryn T 3,479.00 1
2 03-Dec-22 Oscar Stereo 2,362.00 2
22 04-Dec-22 Qscar v 843.00 1
23 04-Dec-22 Liam Computer 815.00 F#MIA
24 04-Dec-22 Kathryn MP3 Player 358.00 #MIA
25 04-Dec-22 Kathryn ™ 1,239.00 1
26 04-Dec-22 Oscar Computer 442 00 #FMIA
27 04-Dec-22 Liam ™ 305.00 1
28 04-Dec-22 Kathryn Computer 1,025.00 #MIA
29 04-Dec-22 Liam v 865.00 1
30 05-Dec-22 Tim MP3 Player 1,313.00 #MIA
K} | 05-Dec-22 Oscar Stereo 501.00 2
32 05-Dec-22 Kathryn Stereo 1,4580.00 2
33 05-Dec-22 Tim Stereo 3,671.00 2
34 05-Dec-22 Kathryn Computer 3,450.00 F#MIA
35 05-Dec-22 Liam Stereo 1,678.00 2
36 05-Dec-22 Oscar Computer 2,107.00 #NIA
37 05-Dec-22 Tim Stereo 1,3958.00, 2
38

As we wish to keep rows that do not contain values in the Remove table, we will want our errors to evaluate to TRUE and our numbers to evaluate
to FALSE; we have achieved this using the ISERROR function.
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FILTER < x v £ =ISERROR(MATCH(Data[ltem],Remove[Remove],0))

A|B|C D E F G H | J K L M M o
1 |Filter Data

2 |SP Filter Out Challenge Solution.xlsx
3 |Navigator

4 Errar Checks: | = |

5

= s 1. Filter Data
7
8 Question Data
9
10 Remove
1] 01-Dec-22 Kathryn | MP3 Player 2,622.00 zmove],0))!
12 01-Dec-22 Kathryn Stereo 3,552.00 Stereo FALSE
13 01-Dec-22 Liam v 506.00 FALSE
14 01-Dec-22 Liam v 2747.00 FALSE
15 01-Dec-22 Kathryn Stereo 3,557.00 FALSE
16 02-Dec-22 Kathryn Computer 3,764.00 TRUE
17 02-Dec-22 Oscar Computer 2,573.00 TRUE
18 02-Dec-22 Oscar Computer 609.00 TRUE
19 02-Dec-22 Tim MP3 Player 1,778.00 TRUE
20 03-Dec-22 Kathryn v 3,479.00 FALSE
21 03-Dec-22 Oscar Stereo 2,362.00 FALSE
22 04-Dec-22 Oscar v 843.00 FALSE
23 04-Dec-22 Liam Computer 815.00 TRUE
24 04-Dec-22 Kathryn MP3 Player 358.00 TRUE
25 04-Dec-22 Kathryn v 1,239.00 FALSE
26 04-Dec-22 Oscar Computer 442.00 TRUE
27 04-Dec-22 Liam v 305.00 FALSE
28 04-Dec-22 Kathryn Computer 1,025.00 TRUE
29 04-Dec-22 Liam v 865.00 FALSE
30 05-Dec-22 Tim MP3 Player 1,313.00 TRUE
3 05-Dec-22 Oscar Stereo 501.00 FALSE
32 05-Dec-22 Kathryn Stereo 1,480.00 FALSE
33 05-Dec-22 Tim Stereo 3,671.00 FALSE
34 05-Dec-22 Kathryn Computer 3,450.00 TRUE
35 05-Dec-22 Liam Stereo 1,678.00 FALSE
36 05-Dec-22 Oscar Computer 2,107.00 TRUE
37 05-Dec-22 Tim Stereo 1,398.00, FALSE
38
39

Finally, looking at the third argument of our FILTER function:
{IIN/AII'II_II'II_II'II_II}

This is telling our function what to output if the filtered range is empty (i.e. no data meets the criteria / criterion), ensuring that our function will not
result in an error even if all unique entries in the Item field are included within the Remove table.

AlB | C D E F G H I J K L ] N
1 |Filter Data
2 |SP Filter Out Challenge Solution.xlsx

3 |Navigator

4 Error Checks: “

5

6 1. Filter Data

7

& Question Data

9

10 Date Salesperson Item Amount Invoiced Remove Salesperson tem Amount Invoiced
1 01-Dec-22 Kathryn MP3 Player 2,622.00 T - - -
12 01-Dec-22 Kathryn Stereo 3,552.00 Sterea
13 01-Dec-22 Liam ™ 506.00 MP3 Player
14 01-Dec-22 Liam T 2,747.00 Computer
15 01-Dec-22 Kathryn Stereo 3,557.00

16 02-Dec-22 Kathryn Computer 3,764.00

17 02-Dec-22 Oscar Computer 2573.00

18 02-Dec-22 Oscar Computer 609.00

19 02-Dec-22 Tim WP3 Player 1,778.00

20 03-Dec-22 Kathryn T 3,479.00

21 03-Dec-22 Oscar Stereo 2,362.00

22 04-Dec-22 Oscar T 843.00

23 04-Dec-22 Liam Computer 815.00

24 04-Dec-22 Kathryn WP3 Player 358.00

25 04-Dec-22 Kathryn ™ 1,239.00

EEI 04-Dec-22 Oscar Computer 442.00

27 04-Dec-22 Liam ™ 305.00

28 04-Dec-22 Kathryn Computer 1,025.00

29 04-Dec-22 Liam ™ 865.00

30 05-Dec-22 Tim WP3 Player 1,313.00

31 05-Dec-22 Oscar Stereo 501.00

32 05-Dec-22 Kathryn Stereo 1,480.00

33 05-Dec-22 Tim Stereo 3,671.00

34 05-Dec-22 Kathryn Computer 3,450.00

35 05-Dec-22 Liam Stereo 1,678.00

36 05-Dec-22 Oscar Computer 2,107.00

37 05-Dec-22 Tim Stereo 1,398.00,

But what if we wanted to filter out values in multiple columns? Well, that’s one for another time...

More next month.

contact@sumproduct.com | www.sumproduct.com | +61 3 9020 2071




Upcoming SumProduct Training Courses

New York, USA

Sydney Australia

Melbourne Australia

Philadelphia, USA

New York, USA

London UK

Excel Tips and Tricks

Excel Tips and Tricks

Financial Modelling

Excel Tips and Tricks

Excel Tips and Tricks

ChatGPT

24 September 2024

1 October 2024

14 October 2024
- 15 October 2024

15 October 2024

24 October 2024

29 October 2024

09:00 - 17:00 EDT

09:00 - 17:00 AEST

09:00 - 17:00 AEDT

09:00 - 17:00 EDT

09:00 - 17:00 EDT

09:00 - 17:00 GMT

Melbourne Australia

Key Strokes

Power Pivot, Power Query and Power BI

- 30 October 2024

11 November 2024
- 12 November 2024

09:00 - 17:00 AEDT

24 Sep 2024 13:00 UTC

1 Day
- 24 Sep 2024 21:00 UTC

30 Sep 2024 23:00 UTC

1 Day
- 01 Oct 2024 07:00 UTC

13 Oct 2024 22:00 UTC

2 Days
- 15 Oct 2024 06:00 UTC

15 Oct 2024 13:00 UTC

1 Day
- 15 Oct 2024 21:00 UTC

24 Oct 2024 13:00 UTC

1 Day
- 24 Oct 2024 21:00 UTC

29 Oct 2024 09:00 UTC

PAEIS
-30 Oct 2024 17:00 UTC

10 Nov 2024 22:00 UTC

2 Days
-12 Nov 2024 06:00 UTC

Each newsletter, we’d like to introduce you to useful keystrokes you may or may not be aware of. This time, we start to play Twister

with function keys this month:

Keystroke What it does

CTRL + SHIFT + F3

Create names

CTRL + SHIFT + F4

Find previous (from most recent search)

CTRL + SHIFT + F6

Previous window / workbook

CTRL + SHIFT + F12 Print

There are ¢.550 keyboard shortcuts in Excel. For a comprehensive list, please download our Excel file at http://www.sumproduct.com/
thought/keyboard-shortcuts. Also, check out our new daily Excel Tip of the Day feature on the www.sumproduct.com homepage.

Our Services

We have undertaken a vast array of
assignments over the years, including:

- Business planning

- Building three-way integrated
financial statement projections

+ Independent expert reviews

- Key driver analysis

- Model reviews / audits for internal
and external purposes

- M&A work

- Model scoping

- Power BI, Power Query & Power Pivot

- Project finance

+ Real options analysis

- Refinancing / restructuring

- Strategic modelling

- Valuations

- Working capital management

If you require modelling assistance of any
kind, please do not hesitate to contact us

at contact@sumproduct.com.

Link to Others

These newsletters are not intended to be

closely guarded secrets. Please feel free

to forward this newsletter to anyone you

think might be interested in converting to
“the SumProduct way”.

If you have received a forwarded
newsletter and would like to receive
future editions automatically, please

subscribe by completing our newsletter
registration process found at the foot of

any www.sumproduct.com web page.

Any Questions?

If you have any tips, comments or queries

for future newsletters, we’d be delighted
to hear from you. Please drop us a line at
newsletter@sumproduct.com.

Training

SumProduct offers a wide range of
training courses, aimed at finance
professionals and budding Excel experts.
Courses include Excel Tricks & Tips,
Financial Modelling 101, Introduction to
Forecasting and M&A Modelling.

Check out our
more popular
courses in
our training
brochure:

Drop us a line at training@sumproduct.com
for a copy of the brochure or download
it directly from

www.sumproduct.com/training.

Sydney Address: SumProduct Pty Ltd, Suite 803, Level 8, 276 Pitt Street, Sydney NSW 2000
New York Address: SumProduct Pty Ltd, 48 Wall Street, New York, NY, USA 10005
SumProduct Pty Ltd, Office 7, 3537 Ludgate Hill, London, EC4M 7JN, UK

contact@sumproduct.com
www.sumproduct.com

London Address:
Melbourne Address: SumProduct Pty Ltd, Ground Floor, 470 St Kilda Road, Melbourne, VIC 3004 +61 3 9020 2071
Registered Address: SumProduct Pty Ltd, Level 14, 440 Collins Street, Melbourne, VIC 3000
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