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Advanced Functions

Excel offers a range of built-in functions that can analyse data and save effort in creating
the formulas needed. Built-in functions use function names and arguments.

All the Excel functions follow the general syntax of the SUM function, the most widely
used spreadsheet function:

=SUM(numberl,number2, .. .)
Sum is the name of the function.

Numberl, Number2 are the arguments passed to the function to tell itwhat to do.

Statistical & Logical Functions

Average- To find the Average of a range(s)
=Average(Range1,Range2....)

Eg. =Average(B3:B9)

Max-Find the highest number in a range
=Max(Range1,Range2....)

Eg. =Max(B3:B9)

Min-Find the lowest number in arange
=Min(Range1,Range?...))

Eg. =Min(B3:B9)
Count-Countsithesqumbers in a range
=Count(Range1iRange2....)

Ega=Count(B3:B9)

Logical Operators

When setting questions and criteria in If statements, you use the Logical Operators:
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= Equal To

<> Not Equal To

> Greater Than

< Less Than

>= Greater Than Or Equal To
<= Less Than Or Equal To

Sumif & Sumifs Functions

The Sunlf Function will add a range of cells if a criteria is met.

=Sumlf(Range,Criteria)

| Function Arguments
SUMIF
Range "ka| = {25500;10000; 10001
Criteria ">=15000" 'E] = *>=15000"
Sum_range :Tgl -
= 65500

Adds the cells specified by a given condition or criteria,

Range is the range of cells you want evaluated,
Formula result = 65500
Help on this function L oK ] [ cancel

For examplenTecalculate the total sales (sum) of all reps with individual sales over
£15,000

=Sumlf(B3:B9,">=15000").

In this case a Range of cells (B3 to B9) is check and any values over or equal to 15000
are added together.

The Sumlf function can also be extended to allow you to sum a different range of cells if
the cells given in the range meet your given criteria. The Sumif can also be used with 3
arguments:
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=Sumlf(Range,Criteria,Sum_Range)

Function Arguments [
SUMIF
A [ B ‘ C | Range |C2:C8 (35 = {'Manchester”;"Leec
1 Actual Sales F“ Branch = Criteria "Manchester" El- “Manchester"
2 |Bud Wieser £ 12,000  Manchester S0 p2:04 I = 112000;12500; 1550
3 Dan Dare : £ 1 2 '500 L eeds Adds the cells specified by a given condition or criteria, =0
4 |Annette Curtain | £ 15,500 Leeds
g Ered IB’\IIO%QS g gg '883 LMandCheStef Sum_range are the actual cells to sum, If omitted, the cells in range are used.
azel NULs y eeds
7 |Del Monté £ 15,000 Manchester ek 2o
—g* Dolly Mixture £ 12,500  Manchester o i Pt re | =

For example: To calculate the total sales of all reps in Manchester
=Sumlf(C2:C8,”"Manchester”’,B2:B8).

In this case Excel checks the Range C2 to C8 forgthe criteria of ‘Manchester” and adds
the corresponding cells in the Sum Range B2 ta/C8.

Where Multiple Criteria is required to be met, useithe SUMIFs Function.
=SUMIFS(Sum_Range,Criteria_ Rang,ed. . r i t eri al, Criteria_Range:

Note: Each criteria_range argument must contain the same number of rows as the
sum_range argument.

For Example. To calculate thegtotalsales of all reps in Manchester with individual sales
of £15,000 or over

=SUMIES(B3:B9,C3:C9,"Manchester",B3:B9,">=15000")

The Countif & Countifs Functions

The Countlf Function is another logical function that can be used to count a range of
cells onlyiif a eertain criteria exists.

=Countlif(Range,Criteria)
For example: To count the no of reps with individual sales over £15,000:
=Countlf(B2:B8,”>15000")

In this case Excel checks the Range B2 to B8 and count only cells that are over 15,000.
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Similar to the Sumifs function, The CountlIFS function allows for multiple criteria
=COUNTIFS(Criteria_rangel,Criterial,Criteria_range2,Criteria2)

For Example:To calculate the number of reps in Manchester with individual sales of
£15,000 or over:

=COUNTIFS(C3:C9,"Manchester",B3:B9,">=15000")

The If Function

This function is used when a decision is needed based on what is enteredsin a given cell.
The condition contains three sections separated by commas, as shown below:

=IF(test condition,true,false)

The first section lists the condition you wish to test followed by the 'secand which instructs
Excel what to do if the condition is met (true). The final sectian instructs Excel what to do
if the specified condition is not met (false).

Example: =IF(C15>=250,C15*D5,0)
In the example listed above, Excel would look in cell ' €15.

If the value entered is greater than or equal to 250, Excel would take the value stored in
the cell, multiply it by cell D5 and placetheresult in the current cell. If the value in C15
is less than 250, Excel would enter at@sin,thecurrent cell.

One problem with using the IF functionsisithat there is only room to enter one criteria (eg:
C15>250). If more criteria is meeded to be evaluated, an AND function or an OR Function can be
used.

The And Function

In Excel, the ANDB,fungction returns TRUE if all conditions are TRUE. It returns FALSE if any of the
conditions are FALSE.

The syntax forthe“And function is:
And(_conditionIcondition2, ... )

condition‘is something that you want to test that can either be TRUE or FALSE. There can be up
to 30 conditions.

Example: AND( C15>250, Cl1l6="Sal es”)
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The Or Function

In Excel, the OR function returns TRUE if any of the conditions are TRUE. Otherwise, it returns
FALSE.

The syntax for the Or function is:

Or( conditionl, condition2, ...)

condition is something that you want to test that can either be TRUE or FALSE. Ther up
to 30 conditions.

Example: OR( C15>250, C16="Sal es”)

Combining IF, AND, OR

In the above example, starting with the fi

A I B [ C D
1 Actual Sales Fi¢Branch |
_ 2 |BudWieser £ 12,000 = Manchester
_3 |DanDare £ 12,500  Leeds
_4 |Annette Curtain £ 15,500  Leeds
_ 5 |FredBloggs £ 20,000 ' Manchester
_ 6 |Hazel Nuts £ 20,000 ' Leeds
_7_|Del Monté £ 15,000 | Manchester
_ 8 |Dolly Mixture £ 12,500 | Manchester
v

N\

2e, Bud Wieser, we need to apply a 5%

commission to all the employees in er who have achieved sales of £15000 and over.
Because there are 2 criteria, an AND function‘is required with the IF unction

1.
2.

Select the cell where fu n&] is to be inserted (D2 in above example)

Create an IF function. T nction dialog opens.
To insert an iof'in the Logical_Test box, Click the function box next to the
formula b op of the workbook and select AND alternatively, More Functions and

then the A

B C D | E

al Sales Fu' Branch

-
Chedks whethar & condtion is mex, and oetums one vakae f TRUE, and ancther vake
Logical_test is acry value or expression thet can be evaluated to TRUE or FALSE.

14 | Formds result =

15| ek 1 s funton o ] o |
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4. Enter up to 30 criteria in the AND Dialog

Function Arguments E3
~AND
Logicall [B2>=15000 el = FaLsE
Logical2 [C2="Manchester" = TRUE
= FALSE

Checks whether all arguments are TRUE, and returns TRUE if all arguments are TRUE,

Logicall: logicall logical2, .., are 1 to 30 conditions you want to test that can be
either TRUE or FALSE and can be logical values, arrays, or references,

Formula result = 0

oK ] Cancel l

5. To return to the IF function dialog box, click the word IF in thegFormula Bar

6. Complete The IF Function

1 DAMAMAPRACTAY EAPTY bl 20 m W 11

IF _
Logical_test [AND(B2>=15000,C2="Manchester’) %4 = FALSE
Value_if _true IBZ*S% 31 =600
Yalue_if_false o l=0

=0
Checks whether a condition is met, and returns one value if TRUE, and another value if
FALSE,

Yalue_if_false is the value that is returned if Logical_test is FALSE. If omitted, FALSE is
returned.

Formula result = 0

Help on this function | oK I Cancel I

The Vlookup Function

In Excel, thegVLookup function searches for value in the left-most column of table_array
and returns the, value in the same row based on the index_number.

The syntax fortthe VLookup function is:

VLookup(value, table_array, index_number, not_exact_match )

Value is the value to search for in the first column of the table_array.
table_array is two or more columns of data that is sorted in ascending order.
index_number is the column number in table_array from which the matching value

must be returned. The first column is 1.
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not_exact_match determines if you are looking for an exact match based on value. Enter
FALSE to find an exact match. Enter TRUE to find an approximate match, which means
that if an exact match if not found, then the VLookup function will look for the next largest
value that is less than value.

Note:
If index_number is less than 1, the VLookup function will return #VALUE!.

If index_number is greater than the number of columns in table_array, the “WLoekup
function will return #REF!.

If you enter FALSE for the not_exact_match parameter and no exact'match is found, then
the VLookup function will return #N/A.

Let's take a look at an example:

A B © 0
1 | Crder D Product nit Price | Quantity
2 10247 Queso Cabrales $14.00 12
3 10248 Singaparean Hokkien Fried Mee $9.80 10
4 10250 Mozzarella di Giovanni $34.80 a
5 10251 Tafu §18.60 q
5] 10252 Manjimup Dried Apples 4240 40
7 10253 Jack's Mew England Clam Chowder 5770 10
8 10254 Manjimup Dried Apples 4240 38
a 10254 Louisiana Fiery Hot Pepper Sauce §16.80 14
10 | 10256 Gustafs Knackebrad §16.80 f
11 10257 Ravioli Angelo §146.60 15
12 | 10258 Louisiana Fiery Hot Pepper Sauce §16.80 20
13| 10259 Sir Rodney's Marmalade §64.80 a0
[4]4]» [ M), Sheer1 / 141
Ready | [ [ [

Based on the Excel spreadsheetyabove:

=VLookup(10251H,AT1:B21, 2, FALSE) would return "Tofu"
=VLookup(10251%A1:C21, 3, FALSE) would return $18.60
=VLoeokup(10248, A1:B21, 2, FALSE) would return #N/A
=VLoekup(10248, A1:B21, 2, TRUE) would return "Queso Cabrales"

Using Match And Index

One problem with the lookup function is that it can only lookup data from the first column
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in the table (column 1) and return data from any other column. If data needs to be
looked-up in any other column then the combination of the Match & Index Function can
be used.

For Example: Lookup the Product Name of a product (Column 2 below) and return the
Product No.

4 A B & D E F
1 Product Marme Beef

2 Product Mo

3

4 |Pr0—duct No | Product Mame Unit Price | Quantity Per Unit | Units In Stock|
5 PRO012 Tea £18.00 10 boxes x 20 bags 39
i PR0013 Beer £19.00 24 - 12 oz bottles 17
7 PRO014 Syrup £10.00 12 - 550 ml bottles 13
i PRO01S Seasoning £22.00 48 - 6 oz jars 53
il PR0O016 Mix £21.35 36 boxes 0
10 PRO017 Spread £25.0012 - 8 oz jars 120
11 PRO018 Dried Pears £30.0012 - 1 Ib pkgs. 15
12 PRO0E Sauce £40.00 12 - 12 oz jars 6
13 PR0O09 Beef £97.00 18 - 500 g pkgs. 29
14 PRO010 Fish £31.00 12 - 200 ml jars K}l
15 PRO011 Cheese £21.00 1 kg pkg. 22
16 PRO01 La Pastora Cheese £38.00 10 - 500 g pkgs. 86
17 PRO02 Seaweed £6.00 2 kg box 24
18 PRO03 Bean Curd £23.25 40 - 100 g pkygs. 35
19 PRO04 Lite Sodium Soy Sauce £15.50 24 - 250 ml bottles 39
20 PRO0A Paviova Meringue Dessert £17.45 32 - 500 g boxes 29
21 PRO0G Alice Springs Lamb £39.00 20 - 1 kg tins 0
2z PROOT Carnarvon Tiger Prawns £62.50 16 kg pkg. 42
23 PRO019 Teatime Chocolate Biscuits £9.20/10 boxes x 12 pieces 25
24 PRO020 Sir Rodney's Marmalade £81.00 30 gift boxes 40
25 PRO021 Sir Rodney's Scones £10.00 24 pkgs. x 4 pieces 3
26 PRO022 Gustaf's Rye Crisp Bread £21.00 24 - 500 g pkgs. 104

The MATCH function searches for a‘speeified item in a range of cells, and then returns
the relative position of that item in the range.

=MATCH(Leoktéip value,Lookup_array,Match_Type)

lookup_value -The valueythat you want to match in lookup_array. For example, when
you look up someon€'s numberin a telephone book, you are using the person's name as
the lookup valuegbutithe telephone number is the value you want.

lookup_arrays,. The range of cells being searched.

match_typey,Optional. The number -1, 0, or 1. The match_type argument specifies how
Excelymatehes Tookup_value with values in lookup_array. The default value for this
argument is 1.
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The following table describes how the function finds values based on the setting of the
match_type argument.

Match_type Behavior

1 or omitted MATCH finds the largest value that is less than or equal to
lookup_value.

0 MATCH finds the first value that is exactly equal to
lookup_value.

-1 MATCH finds the smallest value that is greater than or equal to
lookup_value.

For example, if the range C4:C26 contains the Product Names, then the formula
=Match(C1,C4.€26,0)

Will return 9, if the LookUp Value is ‘Beer’

The Index function returns the valueyof an“element in a table selected by the row and
column number indexes.

=Index(Array,Row_num,column_num)

Therefore to return the,Praduct No (Column 1)based on the result of the Match function in
D1

=Index(B5,:F26,D1,1)

Financial Functions

ThesPmt Function

Another formula you might want to create at some point could may contain the PMT
function. Suppose you want to buy a house. You can use this function to quickly
calculate what your monthly payment would be based on the value of your loan, the
interest rate and the number of total payments you will be making.
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=PMT (interest rate,number of payments,loan value)

The first section lists the interest rate while the second section contains the total number
of payments you will make over the course of the loan, and the third section lists the
value of the loan.

Example:  =PMT(8%/12,360,100000)

Since loans are calculated based on an annual interest rate, you will need te _divide that
rate by 12 for a monthly rate.

If you prefer, you can build the PMT function using cells in your werksheet rather than
simply entering the values. This would allow you to play “what-if" scenarios by changing
the interest rate, terms, and loan value cells.

Example: =PMT(A4/12,B4,C4)

The result is displayed as a negative number-since it represents an expense. If you
would prefer to see the value as a positive \number, simply add a negative sign (-) before
the loan value.

The Round Function

The ROUND function roundsg@ number to a specified number of digits. For example, if cell
Al contains 23.7825, and youywant4o round that value to two decimal places, you can
use the following formulas

=ROUND(23.7855/2)

The result of this funetion is 23.78.

Displaying And Printing Formulas

Excel formulas by default are not printed. The result of the formula is printed. There may
be occasions where the formulas in the spreadsheet need to be printed and not the result.
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