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Areas to be Discussed Today
2

 Basics of Function and Formulas

 Aggregation Functions

 SUMIF

 COUNTIF

 Lookup & Reference Functions

 VLOOKUP

 Date & Time Functions

 DATEDIF



How to find, interpret and use Excel’s 

Functions

Basics of Functions and Formulas3



Function vs. Formula in Excel
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 A Function is built-in calculation within the 

spreadsheet application

 Enabled when a user types an equals sign followed by 
predefined names, or clicks on the Σ sign, and/or fx 

symbol

 Building blocks of a formula

 A Formula is a user defined equation

 Also denoted by an equal sign in the Formula Bar

 Uses a function, or functions, to perform a specified 

task



Built-in Functions
5

 Excel contains over 500 built-in functions that 

allow us to perform actions to evaluate data.

 These built-in functions cover topics such as, 

but not limited to:

 Finance, Logic, Text, Date & Time, Lookup & 

Reference, Math & Trig., Statistical, Engineering, 

Cube, etc.



Built-in Functions (cont.)
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 Worksheet formulas can be entered by typing an equal 

sign in a cell and typing out the function’s name.

 The Sigma symbol, Σ, on the Formula Tab gives us a list 

of commonly used functions.



Built-in Functions (cont.)
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 The Insert Functions icon, fx, on the Formula Tab can 

also be used to insert functions. It will provide a list of 

functions to choose from.



Built-in Functions (cont.)
8

 Built-in Functions can also be accessed when a user 
clicks on the fx (Insert Function) button in the “Formula 

Bar” on the Home Tab.



Built-in Functions Syntax
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 =Function_Name(Cell Reference Beginning: Cell 
Reference End,Criteria1,…)

 All functions start with = 

 The Function_Name tells Excel what calculation we’re 
performing.

 Functions contain “arguments” that tell Excel what 
information to gather when doing calculations.

 Arguments are separated by a comma (,).

 Cell references are separated by the colon (:) 

 represent the range of cells evaluated 

 can be either columns, row or both.



Built-in Functions Syntax (Cont.)
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 =SUM(number1,[number2],...)
 number 1: The first argument we want to add. The number can 

be a number like 4, a cell reference like B6, or a cell range like 

B2:B8

 number 2: This is the second argument we want to add

◼ We can specify up to 255 numbers, cells and/or cell ranges in this 

way

 =SUM(C3:C33,E3:E33)
 A formula to sum the values in the cell ranges C3 through C33 

and E3 through E33



Nested Functions
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 Using a function as one of the arguments within 

another function is called “nesting”

 We can nest up to 64 levels of functions in a formula

 Nesting functions allows for complex 

calculations to be performed in one cell

 Drawbacks – auditing formula for operator’s errors

◼ The more complex the string of functions becomes within 

Excel’s tiny Formula Bar, the harder it will become to pick out a 

typo like a period instead of a comma being used to separate 

arguments



Nested Functions (Cont.)
12

 Example of nested functions:

 =IF(AND(OR($C$51="HOLD HARMLESS", $C$51="N/A - 

SUPPRESSED"),$E$51="HOLD HARMLESS"),"", 

TRUNC(G21*E31,0))

 Doesn’t make much sense at first glance, but let’s 

translate the formula to plain language

 If Cell C51 contains the text “HOLD HARMLESS” or “N/A – 

SUPPRESSED”, and Cell E51 contains the text “HOLD 

HARMLESS”, return a blank (“”), otherwise truncate (TRUNC) 

the product of Cells G21 and E31 with no decimal places

 Four functions combined to perform logical evaluations and 

mathematics within one cell



Cell References & Ranges
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 A Cell Reference denotes a cell’s location within 

an Excel worksheet

 A1 = A cell located in Column A, Row 1

 A Cell Range is a block of data in a range of 

cells, denoted by a colon (:) between two cell 

references

 A1:A10 = A cell range to be examined inclusive of 

cells A1 through A10

 Types of Cell References:

 Relative, Mixed and Absolute



Types of Cell References
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 Relative Cell References

 Cell A12 contains the following: SUM(A1:A11)

 If we copy this formula to Cell E24, the formula will change 
to SUM(E13:E23)

 Mixed Cell References

 Cell A12 contains the following: SUM(A$1:A$11)

 If we copy this formula to Cell E24, the formula will become 
SUM(E$1:E$11)

 Absolute Cell References

 Cell A12 contains the following: SUM($A$1:$A$11)

 If we copy this formula to Cell E24, the formula will remain 
as SUM($A$1:$A$11)



Summations, Averages and Counts

Aggregation Functions15



Aggregation Functions 
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 Today we will examine two basic aggregation 

functions

 SUMIF and COUNTIF

 Level of Difficulty = Beginner

 These functions add or count values based 

upon criteria set by the user

 Most useful when we want to add up or count similar 

items in a large dataset without the need to 

manipulate the dataset

◼ Each time we manipulate a dataset, there is the possibility of 

corrupting the data



SUMIF Syntax
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 =SUMIF(range, criteria, [sum_range])

 range = The range of cells that you want evaluated by criteria

◼ Where do we want to look?

 criteria = The criteria in the form of a number, expression, a cell 

reference, text, or a function that defines which cells will be 

added

◼ What are we looking for?

 sum_range = The actual cells to add

◼ What values are we adding together once we find the criteria?

 Example: =SUMIF(B2:B5, "John", C2:C5)

 Translation: Look for the text label “John” in the cell range B2 

through B5, and add the corresponding cells in the range C2 

through C5



COUNTIF Syntax
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 =COUNTIF(range, criteria)

 range = The range of cells that you want evaluated by criteria

◼ Where do we want to look?

 criteria = The criteria in the form of a number, expression, a cell 

reference, text, or a function that defines which cells will be 

counted

◼ What are we looking for?

 Example: =COUNTIF(B2:B5, "John")

 Translation: Look for the text label “John” in the cell range B2 

through B5, and count the number of times is occurs in that 

range



Application of Aggregation 

Functions 
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 Let’s use a randomly generated dataset to 

answer some questions

 What is the % Of Unassigned F/B to 2024-25 

Approved Operating Budget for Alpha County 

Schools? (Hint: use SUMIF)

 How many High Needs Schools are within the Sample 

Population? (Hint: use COUNTIF)

 The Superintendent of Evergreen CSD wants to know 

the district’s, the County’s (Lambda) and the Low 

Needs Schools’ Per Pupil Amounts of Property Tax 

Revenues, State Aid and Costs of Instruction (Hint: 

use SUMIF ×12)



SUMIF & COUNTIF Dataset
20



Unassigned F/B as a % Budget
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 What is the % of Unassigned F/B to 2024-25 

Approved Operating Budget for Alpha County 

Schools? 

 Solution: =SUMIF($D$4:$D$169,$H$178, 

$L$4:$L$169) divided by SUMIF($D$4:$D$169, 

$H$178,$G$4:$G$169)

 Translation: find “Alpha County” (Cell H178) in Column 

D. Sum the Unassigned F/Bs for Alpha County in 

Column L. Divide by the sum of Operating Budget for 

Alpha County in Column G.

 Answer: 5.65%
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Placeholder for SUMIF Recording



How many High Needs Schools 

are within the Dataset?
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 How many High Needs Schools are within the 

Sample Population?

 Solution: =COUNTIF(E4:E169,H184)

 Translation: find the number of occurrences of “High 

Needs Schools” (Cell H184) within Column E

 Answer: 88
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Placeholder for COUNTIF Recording



Per Pupil Amounts
25

 The Superintendent of Evergreen CSD wants to know the 

district’s, the County’s (Lambda) and Low Needs Schools’ Per 

Pupil Amounts of Property Tax Revenues, State Aid and the 

Costs of Instruction

 Solution: =SUMIF(C$4:C$169,I$185,$M$4:$M$169) divided 

by SUMIF(C$4:C$169,I$185,$F$4:$F$169)

 Translation: Find Evergreen CSD (Cell I185) in Column C. Add the 

value(s) for Evergreen CSD’s School Tax Revenues in Column M. 

Divide by Evergreen CSD’s Enrollment in Column F

 Answer: $12,683

◼ We'll perform the same action for State Aid/Pupil and Instructional 

Expenses/Pupil, and the County and Poverty Index measurements

The first two arguments are 

mixed cell references
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Placeholder for SUMIF Recording
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Placeholder for SUMIF Recording



Look up values in an array

Lookup Functions28



Lookup Functions 
29

 Today we will examine the VLOOKUP function

 Looks in the first column of an array and moves 

across the row to return the value of a cell

 Level of Difficulty = Intermediate

 Useful when data is arranged in an array (table) 

with the first (leftmost) column containing the 

lookup value of the comparison

 The format of the lookup value is important

 The lookup value and the first column in the array 

must be formatted as the same type of value

◼ An issue when numbers are stored as text



VLOOKUP Syntax
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 =VLOOKUP (lookup_value, table_array, 

col_index_num, [range_lookup])

 lookup_value = The value you want to look up

◼ What are we looking for?

 table_array = The range of cells in which the VLOOKUP will 

search for the lookup_value and the return value 

◼ Where should we look?

 col_index_num = The column number (starting with 1 for the left-

most column of table_array) that contains the return value

◼ What column should we look within to find the match for the lookup_value?

 [range_lookup] = A logical value that specifies whether you want 

VLOOKUP to find an approximate or an exact match

◼ “TRUE” for an approximate match and “FALSE” for an exact match



VLOOKUP Syntax (Cont.)
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 Example: =VLOOKUP($C$2,'District Validation’! 

$A$2:$B$674,2,FALSE) 

 Translation: Look for the value in Cell C2 within the 

range A2:B674 on the worksheet tab labeled “District 

Validation”. Look within the second column of the 

array on “District Validation” and return an exact 

match.



Application of the VLOOKUP 

Function
32

 Here’s our scenario:

 We’re the new Treasurer at our small city school 

district tasked with preparing the ESSA Report

 We have last year’s template that was prepared by 

our predecessor

 We have 2023-24 A Fund and F Fund expenditures 

from the Appropriation Status Report as an Excel file

 How can we identify new account codes that will need 

to be labeled for the report and as well as labeling 

preexisting account code consistently with the prior 

year’s report (Hint: use VLOOKUP)



Application of the VLOOKUP 

Function (Cont.)
33

 Solution #1: =VLOOKUP($K5,$B$5:$H$1222,3,FALSE)

 Translation: Find the match for Cell K5 in Column B of the 

array B5:H1222 and return the exact match from the third 

column (Column D) should the match for Cell K5 and a cell 

between B5:B1222 exist

 We can copy this formula throughout the cell range 

M5:Q1255

 The only necessary change to the formula will be to change the 

column reference in the table-array as copy the formulas to the 

right.

◼ Column M would reference Column 3, Column N would reference 

Column 4, etc.



Dataset for the VLOOKUP 

Function 
34

3. col_index_num = Column D = 3, etc.

1. lookup_value = Cell K5….K1255

2. Table_array = Cell Range $B$5:$H$1222

4. [range_lookup] = FALSE for the 

exact match of each lookup_value
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Placeholder for VLOOKUP 1 Recording



Application of the VLOOKUP 

Function (Cont.)
36

 Solution #2: 
=IFERROR(VLOOKUP($K5,$B$5:$I$1222,3,FALSE),”NO MATCH”) 

or =IFNA(VLOOKUP($K5, $B$5:$I$1222,3,FALSE),”NO MATCH”) 

 Translation: Find the match for Cell K5 in Column B of the 

array B5:I1222 and return the exact match from the third 

column (Column D) should the match for cell K5 and a cell 

between B5:B1222 exist. Should no match exist, replace the 

error code or #N/A with the text “NO MATCH”.

 If we were preparing a report to be shared with others, it 

doesn’t look good having #N/As in the cells with no matches 

within the array. We can use IFERROR or IFNA to replace the 

error codes with a label we prefer.
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Placeholder for VLOOKUP 2 Recording



Functions that allow us to perform 

calculations of date and time

Date & Time Functions38



Date & Time Functions 
39

 Today we will examine the DATEDIF function

 Calculates the number of days, months, and/or years 

between two dates

 Level of Difficulty = Intermediate

 Useful for situations where we need to know the 

time elapsed between two dates

 Such as determine an employee’s age or service time



DATEDIF Syntax
40

 DATEDIF(start_date, end_date, unit)
 start_date = A date that represents the first, or starting date of a 

given period

 end_date = A date that represents the last, or ending, date of the 

period

 unit = The type of information that you want returned, where:

Unit Returns

"Y" The number of complete years in the period.

"M" The number of complete months in the period.

"D" The number of days in the period.

"MD"

The difference between the days in start_date and end_date. The months and years of the dates 

are ignored.

Important: We don't recommend using the "MD" argument, as there are known limitations with it. 

See the known issues section below.

"YM"
The difference between the months in start_date and end_date. The days and years of the dates 

are ignored

"YD" The difference between the days of start_date and end_date. The years of the dates are ignored.



Application of the DATEDIF 

Function
41

 Here’s our scenario:

 As the Treasurer we have been tasked with 

calculating the liability for compensated absences for 

a secondary retirement incentive

◼ Employees eligible for retirement who retire before age 58 

receive a non-elective deferral to a 403b equal 20% of their 

final year’s salary/wages

◼ Employees eligible for retirement who retire on or after age 

58 will receive a payout of $55/accumulated sick day for 

NYSUT members and $40/accumulated sick day for CSEA 

members

 We will calculate the liability for each bargaining unit 

for employees aged 58 or older



Application of the DATEDIF 

Function (Cont.)
42

 Solution #1: DATEDIF(A5,B6, "y")

 Translation: Evaluate the time elapsed between two 

dates at cell B5 (birth date) and cell C5 (separation 

date) and return the time elapsed in years (“y”)

 Once we have the calculated number of years, we 

can sort on two criteria, age and bargaining unit, to 

determine the rates ($55/day, $40/day, or $0)

 Answer: $116,003.75



Dataset for the DATEDIF Function
43
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Placeholder for DATEDIF 1 Recording



Application of the DATEDIF 

Function (Cont.)
45

 Solution #2: DATEDIF(A5,B5, "y") & " years, " & 

DATEDIF(A5,B5, "ym") & " months, " & 

DATEDIF(A5,B5, "md") & " days"

 Translation: Evaluate the time elapsed between two 

dates at cell A5 (birth date) and cell B5 (separation 

date) and return the time elapsed in years (“y”), 

months (“ym”) and days (“md”). Use the ampersand 

sign to connect the text “_years,_”, ”_months,_”, 

and “_days” to the value for years, months and days
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Placeholder for DATEDIF 2 Recording



Application of the DATEDIF 

Function (Cont.)
47

 Instead of sorting the dataset we will use a 

nested function perform the rate evaluation

 IF(DATEDIF(A5,B5,“y")>=58,IF(F5="NYSUT", 

55,40),0)

 Translation: If the age returned by the DATEDIF is 

greater than or equal to 58, look at Column F for the 

bargaining unit. If the bargaining unit is NYSUT, 

return 55, otherwise return 40. If the DATEDIF 

returns a value less than 58, return 0.

 Answer: $116,003.75
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Placeholder for DATEDIF 2 Recording



Conclusion
49

 Being able to understand the syntax of the built-

in functions will assist the user in making use of 

the right tools for the job, and help with 

troubleshooting should errors occur

 Learning how to use Excel’s built-in functions 

can provide tremendous ROI in hours saved in 

performing analysis

 Proficiency in using more powerful built-in 

functions allows a user to find answers within 

large datasets in small amount of time



Index to TeaTime Topics
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