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Introduction  
Three Rules of this Seminar 

1. There Are No Dumb Questions. Please ask questions if you need further explanation. We 
welcome your questions and will do our best to provide accurate and meaningful 
answers. 
 

2. Obtain the Information for Which You Came. If you have a specific interest in a topic, 
please let us know. If your topic is not part of the course materials, we will do our best to 
accommodate your request. Your instructor is anxious to meet your needs. 
 

3. Share and Share-Alike. Your instructor is here to share relevant information about the 
course. We hope that you will be willing to do the same. If you have helpful tips or 
experiences, please share them with the other participants and us. 

Course Development 

The shareholders, associates, and staff of K2 Enterprises and K2E Canada Inc. developed this 
course and the related course materials. We aim to deliver high-quality educational practices 
that help you use and understand the tools and concepts discussed in this session more 
effectively. 

We designed our course presentation style for busy professionals. Through numerous short case 
studies and feature reviews, we deliver concise, easy-to-understand, easy-to-absorb information.  

To maximize your time and the value of attending this course, we have carefully filtered out trivial 
and obscure features. Our goal is not to cover every keystroke and menu option, but to provide 
a fast-paced course that focuses on state-of-the-art information technology and how it can 
benefit you and your staff.   

About K2 Enterprises 

For over three decades, our team members have delivered more than 45,000 technology-focused 
seminars, webinars, and conferences worldwide. To stay on top of technology, our team 
members read numerous technology trade magazines, attend conferences, and speak with 
technology companies each year to stay current with the latest information for our courses. Also, 
we experience everything we teach and recommend to our audiences. Because our shareholders 
and associates are based in different states and provinces, using technology efficiently and 
appropriately is essential to our business’s success and survival.  
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Our Mission Statement 

K2 aims to develop and deliver the highest-quality technology seminars and conferences for 
business professionals. We work cooperatively with professional organizations such as state CPA 
societies, associations of Chartered Professional Accountants, and technology vendors. We make 
every effort to maintain high integrity, family values, and friendship among all involved. 

Our Instructional Team 

For a complete listing of instructors and bios, please visit:  

K2 Enterprises  K2E Canada Inc.  
Instructors - K2 Enterprises Instructors - K2E Canada Inc 

 

The K2 Seminar Curriculum 

Full-day Seminars 
• K2’s Advanced Excel 
• K2’s Business Intelligence, Featuring Microsoft’s Power BI Tools 
• K2’s Case Studies In Fraud And Technology Controls 
• K2’s Excel Best Practices 
• K2’s Excel Essentials For Staff Accountants  
• K2’s Excel PivotTables For Accountants 
• K2’s Excel Tips, Tricks, And Techniques For Accountants 
• K2’s Next Generation Excel Reporting  
• K2’s QuickBooks For Accountants 
• K2’s Small Business Internal Controls, Security, And Fraud Prevention And Detection 
• K2’s Technology For CPAs – Don’t Get Left Behind 

  

https://www.k2e.com/instructors/
https://www.k2e.ca/instructors.html
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Half-day Seminars 
• K2’s Artificial Intelligence For Accounting And Financial Professionals 
• K2’s Best Word, Outlook, And PowerPoint Features 
• K2's Better Productivity Through Artificial Intelligence and Automation Tools  
• K2’s Case Studies In Fraud And Technology Controls 
• K2’s Data Analytics For Accountants And Auditors 
• K2’s Ethics And Technology 
• K2’s Excel Charting And Visualizations 
• K2’s Implementing Internal Controls In QuickBooks Online Environments 
• K2’s Improving Productivity With Microsoft 365Cloud Applications And Services 
• K2’s Mastering Advanced Excel Functions  
• K2’s Microsoft Teams  
• K2’s Securing Your Data: Practical Tools For Protecting Information 
• K2’s Technology Update 
• K2’s Top PDF Features You Should Know 

 

Besides the seminars listed above, K2 also produces numerous one and two-day technology 
conferences annually. You can find a complete listing of our course offerings, including dates, 
locations, and course descriptions, on our website at:  

K2 Enterprises K2E Canada Inc. 
Technology Conference - K2 Enterprises Technology Conference - K2E Canada Inc. 

 

 

 

http://www.k2e.com/conferences
https://www.k2e.ca/technology-conference.html
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On-Site Training 

Working cooperatively with state CPA organizations and associations of Chartered Professional 
Accountants, we are pleased to offer all our seminars and conference sessions as on-site training 
opportunities. On-site training provides companies of all sizes with numerous advantages, 
including the following. 

• Customization. K2 can customize the content of all on-site training events to meet your 
organization’s specific needs. For example, we can combine selected parts of existing 
courses into a focused learning experience to meet your team’s needs. Likewise, we can 
develop custom content from the ground up and deliver it to your team members, 
ensuring we meet your training objectives.  
 

• Cost savings. For organizations of all sizes, on-site training can provide significant cost 
savings compared to public training venues. In addition to potentially reduced registration 
fees, these cost savings materialize in the form of reduced travel costs and reducing the 
amount of time team members spend away from the office.  
 

• Convenience. Because you select your on-site training event’s date, time, and location, 
on-site training is more convenient for you and your team than traditional training 
options. Many organizations schedule on-site training with staff meetings, retreats, and 
customer/client events to leverage the value of all participants’ time.  

Customization, cost savings, and convenience are the three C’s of “training to go.” For more 
information on how you and your organization can experience these benefits or schedule an on-
site training event, please visit:   
 

K2 Enterprises K2E Canada Inc. 
On-site Training - K2 Enterprises Seminars - K2E Canada Inc 

  

caroline@k2e.com caroline@k2e.ca 

 
 

 

https://www.k2e.com/on-site-training
https://www.k2e.ca/seminars.html
mailto:caroline@k2e.com
mailto:caroline@k2e.ca
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Web-Based Training 

K2 offers web-based CPE and CPD to accounting and business professionals throughout the 
United States and Canada. K2’s award-winning instructors deliver two-, four-, and eight-hour 
webinars on numerous technology-focused topics.  

Additionally, K2 provides on-demand training. On-demand courses offer you the advantage of 
receiving top-quality training at a time and location that fits your busy schedule. You can start 
a class today and complete it in the future. For more information, please visit: 

For more information on either platform, please visit: 

K2 Enterprises K2E Canada Inc. 
Webinars - K2 Enterprises Webinars - K2E Canada Inc 

 

 

 

K2 Internet Sites 

K2 maintains multiple websites containing information and links relevant to CPAs and other 
business professionals as a service to the profession. Further, the content of these sites can 
enrich your experience during and after our seminars. In addition, our pages contain links to some 
of the top accounting and content management software solutions and even to a few sites that 
are just fun places to visit. If you have any comments or questions regarding our web pages, 
please email webmaster@k2e.com. 

K2 has two primary websites. You can view information regarding CPE and CPD opportunities, 
access a library of technology tips and articles, and link to K2-related websites.  

www.k2e.com www.k2e.ca 

 

https://www.k2e.com/web-based-training
https://www.k2e.ca/webinars.html
mailto:webmaster@k2e.com
http://www.k2e.com/
http://www.k2e.ca/
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www.cpafirmtech.com 

CPA Firm Technology contains technology-related 
information explicitly targeted at public accounting 
firms. We include product reviews, hardware and 
operating system discussions, affinity programs for 
CPA firms, and Cloud computing resources. 

 

 

www.accountingsoftwareworld.com 

Accounting Software World provides information 
related to accounting and financial management 
solutions. Here, you can find software and service 
reviews, product comparisons, white papers, and 
other material of interest to those seeking 
information about accounting software and service 
solutions. 

 

 

www.totallypaperless.com 

For information about document management and 
paperless processes, please visit Totally Paperless. In 
addition, you will find reviews on hardware and 
software used by all types of businesses in document 
imaging and management processes. 

 

 

 

 

http://www.cpafirmtech.com/
http://www.accountingsoftwareworld.com/
http://www.totallypaperless.com/
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Course Summary 

Excel offers over 500 functions, many of which are unused by most accounting and finance 
professionals.  You can use these functions to calculate mortgage interest and principal 
amortization, trap errors, and build reports directly from data summarized in a PivotTable or the 
Excel Data Model, among other items.  This session will put you on the path to improved Excel 
productivity by introducing you to powerful and time-saving Excel functions and array formulas, 
including IPMT and PPMT.  You will also learn about Excel’s GETPIVOTDATA, OFFSET, and 
INDIRECT functions.  Further, we will introduce you to Data Analysis Expressions (DAX), cube 
formulas, and new tools available only in subscription-based versions of Excel, such as XLOOKUP. 

Learning Objectives 

Upon completing this chapter, you should be able to: 

• List examples of best practices for constructing formulas in Excel spreadsheets; 
• Identify situations in which each of the following functions might be useful: SUMIFS, 

SWITCH, and STOCKHISTORY; 
• Distinguish between the XLOOKUP function and legacy Excel functions such as VLOOKUP, 

HLOOKUP, INDEX, and MATCH; 
• Cite examples of when using Dynamic Arrays would be useful; 
• Differentiate between Excel’s AGGREGATE and SUBTOTAL functions; and 
• Identify conditions in which the FORECAST.ETS function is preferable to the FORECAST 

function. 

Five Fundamentals of Spreadsheet Design 

Document Your Workbooks 

While it may seem like this is stating the obvious, you should add at least some minimal 
documentation to each Excel workbook you create.  Documenting the workbook will help you 
and others understand the workbook’s nature, purpose, scope, and status.   The level of 
documentation will vary based on many factors, including: 

• The complexity of the workbook,  
• The sensitivity of the data in the workbook, and  
• Whether others use the workbook.  
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However, at a minimum, you should incorporate each of the following items into every Excel 
workbook you create: 

• Your name and contact information, 
• The general purpose of the workbook, and 
• Any special considerations associated with the workbook. 

Manage Spreadsheet Assumptions 

A frequent spreadsheet design flaw is embedding assumptions into formulas.   To illustrate, 
compare the two formulas presented in Figure 1.   The left formula contains embedded 
assumptions, whereas the one on the right includes cell references to these assumptions.   If you 
or another user of this spreadsheet wanted to change the interest rate to 4.5% and see the 
impact on the monthly payment, which scenario would be easier to edit?   Clearly, “what-if” 
analysis is easier with the design on the right because changing assumptions requires only editing 
assumption cells in the spreadsheet. On the other hand, changing assumptions mandates editing 
the entire formula with the scenario on the left. 

 

Figure 1 - Comparing Formulas with and without Embedded Assumptions 

In addition to the ease of editing, changing assumptions in the scenario on the left presents 
another issue – it is more prone to error.   Whenever users edit formulas, they risk inadvertently 
altering the formula or some component, generating an incorrect result.   Consequently, to help 
ensure that the integrity of formulas remains intact, you should never force other users to edit 
formulas to change assumptions. 

Ease Workbook Navigation 

If your workbook contains many worksheets or some include large volumes of data, you should 
ensure it is easy to navigate.   Multiple options exist to facilitate navigation, including inserting a 
table of contents and hyperlinks and standardizing workbook and worksheet layouts.  
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Build Error Checking Routines into Your Workbooks 

Despite best efforts, errors may still occasionally creep into your workbooks.   Therefore, as a 
best practice, incorporate routines into your workbooks to alert you to erroneous conditions.   
Multiple options exist for this purpose.   One such option is to use an IF statement to alert you to 
an incorrect condition.   For example, when creating a balance sheet, you could use the formula 
shown in Figure 2 to compare the value of Total Assets (cell B35) to Total Liabilities and Equity 
(cell B61) and generate a warning message when these amounts differ. 

 

Figure 2 - Formula to Test for Out-of-Balance Condition 

Planning for Additional Data 

When creating a spreadsheet, you should assume that the model will grow over time and that 
you, or others, will add additional data in the future.   Given this assumption, you should 
incorporate expansion principles into the model.   Examples of best practices in this area include: 

• Using Tables for storing data; 
• Using Defined Names and Dynamic Defined Names; and 
• Modifying Spreadsheet Layout and Formulas to Accommodate Future Data Expansion. 

XLOOKUP 

Microsoft 365 Apps subscribers gain access to powerful new functionality with continuous 
updates.   Among the most useful new functions is XLOOKUP, a potential successor to VLOOKUP, 
HLOOKUP,  and INDEX.   Notably, XLOOKUP works with traditional data ranges or tables, and you 
can use it across multiple worksheets or workbooks.  Additionally, XLOOKUP provides greater 
functionality and overcomes many of the limitations of its predecessors.   For example, XLOOKUP 
defaults to an exact match and can perform lookups from the bottom up and the top down.   
Further, with XLOOKUP, the lookup column or row no longer needs to be sorted.   It also allows 
users to specify a range of cells to perform the lookup instead of a column number in a lookup 
table.   Hence, the order of the columns in a lookup range or table does not matter.   This 
characteristic allows XLOOKUP to look to the lookup column’s left or above the lookup row, which 
are things that VLOOKUP and HLOOKUP cannot do.   The syntax of XLOOKUP is as follows: 

XLOOKUP(lookup value, lookup array, return array,  
[if not found], [match mode], [search mode]) 

where: 

 Lookup value represents the value to find. 
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 Lookup array is the range or table column in which to search. 

 Return array is the range or table column from which to return a corresponding value. 

If not found (optional) represents what to return if XLOOKUP does not find the lookup 
value; the default setting is “#NA.” 

 Match mode (optional) determines how to perform the search; defaults to (0) exact 
match. 

Option 
Number Option Behavior 

 0 or Omitted Exact match (default) 

-1 Exact match or next smaller item (default for 
VLOOKUP) 

 1 Exact match or next larger item 

 2 Wildcard character match 
 

Search mode (optional) determines the search order; defaults to first-to-last. 

Option 
Number Option Behavior 

 1 Search first-to-last (default) 

-1 Search last-to-first 

 2 Binary search sorted in ascending order 

-2 Binary search sorted in descending order 
 

In this first example, XLOOKUP will perform a reverse lookup.   Since XLOOKUP uses a lookup 
array (column or row) instead of a lookup table, you can lookup on any column (or row).   Further, 
XLOOKUP can return the result from any column (or row). 

Nature’s Softness carries an extensive inventory of quality facial products.   Owner Debbie Nelson 
often looks up a vendor’s part number when restocking a product.   She uses a simple VLOOKUP 
formula to accomplish this task.   However, she often needs to look up an internal SKU from a 
vendor’s part number.   Since the SKUs are in a column to the left of the one containing vendor 
part numbers, VLOOKUP cannot perform this task.   While Debbie could use the MATCH and 
INDEX functions to perform this task, she has limited knowledge of their use.   Her assistant 
pointed out that the XLOOKUP function is a Swiss Army knife for data lookups and built a simple 
formula to retrieve the desired information.   The following formula performs a reverse lookup 
using a vendor’s part number to retrieve a SKU from the Inventory List.  
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=XLOOKUP(C5,InventoryList[Vendor No],InventoryList[SKU]) 
 
However, when XLOOKUP does not find a vendor’s part number in the lookup array, it returns 
#N/A, just like VLOOKUP and HLOOKUP.   A minor change to the formula cures that shortcoming 
without using IFERROR.   The following formula adds the fourth optional argument, which 
XLOOKUP inserts when it doesn’t find the lookup value.   The argument can be a value, formula, 
cell reference, defined name, or text (enclosed in quotation marks).   In this case, XLOOKUP will 
display “Item Not Found” when it does not find a vendor part number in the lookup array. 

=XLOOKUP(C6,InventoryList[Vendor No],InventoryList[SKU],"Item Not Found") 
 
Debbie needs to retrieve the name of the vendor when reordering a product.   Unfortunately, 
the vendor list is in another table.   XLOOKUP overcomes this problem because it works across 
multiple worksheets and workbooks.  

 

Figure 3 – XLOOKUP Can Look Across Worksheets or Workbooks 

The formula shown in Figure 3 performs a double lookup to return the value from the vendor list.   
It first uses XLOOKUP to find the vendor product number in the Inventory List, which is then input 
to XLOOKUP to return the vendor name from the Vendor List on another worksheet. 

XLOOKUP can return values (as in the previous formula), arrays (ranges of values), or references 
(a reference to a cell or range of cells, such as B3 or A1:A10).   Because XLOOKUP can search first-
to-last or last-to-first, you can use it to identify the cell references of a specific product’s first and 
last sales transactions.   You can then use this result as input to other formulas, including 
functions such as SUM, COUNT, AVERAGE, MIN, or MAX.  For example, Figure 4 displays a formula 
that sums sales revenue by product ID from a transaction table. 

VendorList[Vendor No],VendorList[Vendor]) 
=XLOOKUP(XLOOKUP(B2,InventoryList[Item No],InventoryList[Vendor No]), 
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Figure 4 – Using XLOOKUP to Sum Sales of a Specified Product ID 

Move over VLOOKUP; your day in the sun is over!   XLOOKUP is here and can do everything 
VLOOKUP can and more, revolutionizing how you use lookup functions.   Both functions are easy 
to use, intuitive, and offer productivity-enhancing analytical power.   Unfortunately, these 
features are available only in Excel Online and Microsoft 365 Excel, version 2001 and newer. 

MATCH and INDEX 

Of course, VLOOKUP and HLOOKUP can continue to meet most day-to-day lookup needs if you 
cannot access XLOOKUP.   However, there are several situations where VLOOKUP and HLOOKUP 
are not sufficient. 

• The task requires a reverse lookup.   VLOOKUP requires the lookup column in any lookup 
array table to be the first or left-most column.   What if you need to identify an item in a 
lookup column by looking up a value in an inside data column?   This sort of reverse lookup 
is not possible with VLOOKUP. 

• The task requires a concatenated lookup.   VLOOKUP can only look up a value in a single 
column, the lookup column.   However, what if the unique value to look up resides in two 
or more columns?   For example, a nonprofit organization maintains a donor list 
containing names, addresses, total donations, and last donation date.   The donor’s last 
name is in the first column, and the donor’s first name is in the second.   Because some 
donors may have the same last name, you must perform lookups on both name columns.   
This sort of concatenated lookup is not possible with VLOOKUP. 
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You can use MATCH and INDEX together to overcome these problems with VLOOKUP.   The 
MATCH function searches for a specified item in a range of cells and then returns the item’s 
relative position.   The INDEX function returns a value or reference to a value specified by its 
relative position in a range.   In other words, MATCH is used to find an item, and INDEX is used to 
return the item’s value. 

The MATCH function uses the following syntax: 

MATCH(lookup value, lookup array, [1, -1, 0]) 

where: 

Lookup value represents the value to find. 

Lookup array is the range or table column in which to search 

Match type (optional) determines how to perform the search; defaults to 1 

Option 
Number Option Behavior 

 0 Exact match 

1 or Omitted Exact match or next smaller item; the lookup array 
must be sorted in ascending order (default) 

-1 Exact match or next larger item; the lookup array 
must be sorted in descending order 

 

The INDEX function uses the following syntax: 

INDEX(array, row number, column number) 

where: 

Array is a range of cells or an array constant. 

Row number selects the row in the array from which to return a value; if the row number 
is omitted, the column number is required. 

Column number selects the column in the array from which to return a value; if the 
column number is omitted, the row number is required. 

If you use row and column numbers, INDEX returns the cell’s value at their intersection.   
If the row or column number is zero (0), INDEX returns the array of values for the entire 
column or row.   Enter the INDEX function as an array formula to use values returned as 
an array. 
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Now that we understand the basic syntax of the MATCH and INDEX functions let us put them to 
work.   In the first example, a merchandising company needs to look up a vendor part number 
using an item number and an item number using a vendor part number.   If the lookup table 
contains the item number in the first column, VLOOKUP can retrieve a vendor part number based 
on an item number.   However, it cannot do a reverse lookup, such as retrieving an item number 
based on a vendor part number.   Therefore, we create a formula using MATCH and INDEX to 
execute the reverse lookup.   Recall that MATCH finds an item’s location in a lookup table, and 
INDEX returns the item’s value.   Figure 5 illustrates the lookup application. 

 

Figure 5 - Using MATCH and INDEX to Perform a Reverse Lookup 

In the top example shown in Figure 5, users type in a vendor part number, and the formula 
returns the item number.   In the bottom illustration, the same formula returns the item number.   
Data Validation creates a drop-down list from which the user selects the vendor part number.    
As a result, the menu is easier to use and reduces errors caused by inexact matches resulting 
from data entry errors.   Additionally, note the use of IFERROR to trap errors. 

In the following example, a nonprofit organization must look up donor information for a 
telephone fundraising campaign.   The table that contains the donor information has separate 
columns for donor first names and last names.  Therefore, the formula must concatenate the 
lookup's first and last name columns to ensure a unique record is selected.   This action is done 
using the ampersand operator (&), the input cells, and concatenating the lookup columns, as 
shown in the formula in Figure 6. 
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In this case, the formula must be entered as an array formula because it tests the entire array of 
first and last name combinations.   Press ENTER to enter the formula in dynamic array aware 
Excel (Microsoft 365 Versions 1912 or later).   Press CTRL + SHIFT + ENTER in older Excel versions 
to complete the entry. 

 

Figure 6 - Concatenating Input Cells to Perform a MATCH Lookup 

IPMT, PPMT, and STOCKHISTORY 

Excel offers over 50 financial functions to assist users in creating financial calculations.   These 
functions span three broad categories – 1) investments, 2) depreciation, and 3) securities.  For 
example, many accounting and financial professionals use the PMT function to calculate the 
periodic principal and interest payment given a loan’s principal, interest rate, and term.   
However, Excel also has functions for computing the amount of interest and principal reduction 
for a selected payment.   Instead of referring to an amortization schedule for these amounts, you 
can calculate them directly with the IPMT and PPMT functions.  

 FNAME         LNAME 
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IPMT and PPMT 

IPMT uses the following syntax: 

IPMT(rate per period, selected period, number of periods in the loan, loan 
amount, [future value], [type: ordinary annuity = 0, annuity due = 1]) 

PPMT uses the following syntax: 

PPMT(rate per period, selected period, number of periods in the loan, loan 
amount, [future value], [type: ordinary annuity = 0, annuity due = 1]) 

Figure 7 presents calculations of the interest amount and principal reduction associated with a 
selected payment on a loan. 

 

Figure 7 - Using Excel’s IPMT and PPMT Functions 

With dynamic arrays, Microsoft 365 subscribers can expand PMT, IPMT, and PPMT functionality.   
While the IPMT function allows you to compute the interest component of any single payment, 
dynamic arrays facilitate calculating the total interest paid over an extended period, such as a 
specific reporting year, with a single formula.  For example,  Figure 8 shows a simple template 
that uses SEQUENCE to calculate a loan’s annual interest.   
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Figure 8 – Using a Dynamic Array Function to Calculate Annual Interest Expense 

Other dynamic array functions available to Microsoft 365 subscribers include UNIQUE, SORT, 
SORTBY, FILTER, and RANDARRAY.   In addition, with the release of dynamic arrays, users may 
see an @ symbol in a formula that identifies a specific value in a returned array, referred to as an 
implicit intersection.   Do not be concerned if an @ symbol appears in a formula; it calculates the 
same way it always did. 

STOCKHISTORY 

Excel’s long-awaited STOCKHISTORY function is now available in subscription-based versions of 
Excel.   Unfortunately, this function is not available in Excel 2016 and Excel 2019.  

This feature can retrieve historical stock prices by entering a few variables into a formula.   
Moreover, you can retrieve values for a single date or a range of dates.   Further, if you choose a 
range of dates, you can designate daily, weekly, or monthly intervals.   STOCKHISTORY displays 
the date and closing price by default.   However, if desired, you can show the opening price, high 
price, low price, and volume. 

Using STOCKHISTORY 

The syntax for using the STOCKHISTORY function can be relatively simple, as indicated below.   
However, note that only the stock and start_date are required.   Thus, a formula using 
STOCKHISTORY could be as simple as =STOCKHISTORY(“MSFT”,“1/29/2021”).   Of course, this 
formula returns the closing price for a share of Microsoft stock on January 29, 2021. 

Additionally, you can create more sophisticated formulas using STOCKHISTORY if your needs 
require additional information.   Specifically, the full syntax of a formula can include all the 
following items. 

Dynamic Array function that facilitates 
the calculation of interest for the entire 
annual period 
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STOCKHISTORY(stock, start_date, [end_date],[interval],[headers], [property0], [property1] 
[property2], [property3], [property4], [property5]) 

• stock: The identifier for the financial instrument targeted.   This reference can be a 
ticker symbol or a stock’s data type. 

• start_date: The earliest date for which you want information. 
• end_date (optional): The latest date for which you want information. 
• interval (optional): Daily (0), Weekly (1), or Monthly (2) interval options for data 
• headers (optional): Specifies if the formula returns additional header rows with the 

array. 
• property0 – property5 (optional): Specifies which information to include in the result: 

Date (0), Close (1), Open (2), High (3), Low (4), Volume (5). 

Extending the previous example, we can create more powerful formulas that use the function.   
For instance, we can use the following formula to generate a listing of closing prices for a range 
of dates: 

=STOCKHISTORY(“MSFT”,“1/1/2020”,“12/31/2020”) 

To illustrate, Figure 9 below provides an abbreviated set of results from the above formula. 

 

Figure 9 - Sample Results Using STOCKHISTORY 

A Deeper Dive into STOCKHISTORY 

The following example of the new function incorporates optional arguments to add columns for 
each trading interval for the Open price, High price, Low price, and Volume. 

=STOCKHISTORY(“MSFT”, “1/1/2020”, “12/31/2020”,,1,0,1,2,3,4,5) 

Figure 10 illustrates an abbreviated set of results using this formula.  
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Figure 10 - STOCKHISTORY Example with Optional Arguments 

Of course, you can use STOCKHISTORY results in the same fashion as if you entered the data 
manually. 

Summarizing STOCKHISTORY 

In short, STOCKHISTORY is one of the most widely-anticipated functions added to Excel in recent 
years.   If you have a subscription-based version of Excel, you should already have access to this 
feature or receive access soon.   Importantly, you can use STOCKHISTORY to retrieve stocks’ 
historical prices and incorporate them into other calculations in your spreadsheets.   Therefore, 
the next time you research a stock’s historical data, consider using STOCKHISTORY.  If you do, you 
will reduce the time you spend retrieving data. 

Array Formulas 

An array is a collection or range of two or more cells.   An array formula is a formula that acts on 
an array, a range of cells instead of individual cells, or a formula that delivers results to more than 
one cell.   In a nutshell, array formulas can perform multiple calculations in a single cell and return 
the results to one or multiple cells.   Note that the results of an array formula can be embedded 
within other formulas, as was demonstrated when calculating interest for an entire year with 
IPMT.   The bottom line is that array formulas can perform calculations that are impossible with 
traditional formulas. 

You can create array formulas using ordinary functions that take individual cells as their values.   
To complete the entry, you must construct this array formula using a CTRL + SHIFT + ENTER 
sequence in non-dynamic array-aware versions of Excel.   Excel also includes functions that 
operate on arrays natively, such as SUMPRODUCT, AGGREGATE, LOOKUP, INDEX and SUMIFS, 
COUNTIFS, AVERAGEIFS, MINIFS, and MAXIFS.   These functions produce array formulas without 
entering CTRL + SHIFT + ENTER.   Another set of functions generates resultant arrays or multi-cell 
results.   Among them are TRANSPOSE, TREND, FREQUENCY, LINEST, and LOGEST. 
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Simple Array Formulas 

In this first example, three methods – 1) conventional analysis using a helper column, 2) an array 
formula using the SUM function, and 3) an array formula using SUMPRODUCT – will be used to 
calculate the total billings of a project team for the week as shown in Figure 11. 

  

Figure 11 – Team Timesheet 

1. In column D, create individual formulas to calculate the billing for each team member.   
Copy the formula down and then sum the results in cell D7. 
 

2. Build the following array formula: =SUM(B2:B5*C2:C5) in cell D9 and press Enter.   In 
dynamic array aware versions of Excel, the formula will calculate correctly.   However, in 
non-dynamic array versions of Excel, the formula evaluates to #VALUE!.  Therefore, in 
non-dynamic aware versions of Excel, you must press CTRL + SHIFT + ENTER to enter the 
formula.   Note the braces { } surrounding the formula in the formula bar.   Braces { } no 
longer appear in the formula bar of dynamic array aware versions of Excel. 
 

3. Use the SUMPRODUCT function to build the formula. For example, enter 
=SUMPRODUCT(B2:B5,C2:C5) into cell D10 and press ENTER.   CTRL + SHIFT + ENTER is 
not needed to enter the formula, nor do braces { } surround the formula in the formula 
bar.   The SUMPRODUCT function produces an array formula without all the complexities 
of an ordinary array formula.   It can handle up to 255 arrays of data. 
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Figure 12 – Conventional vs. Array Formulas 

Note that these three methods returned the same result, but the array formulas used a single 
cell to calculate.   In the simple context presented, the most commonly used technique with a 
helper column works, as well as the array formulas.   However, calculating the extended price or 
cost of goods to calculate the total revenue or cost of goods sold would be cumbersome and 
time-consuming in situations involving thousands of transactions.   A single-cell array formula 
would be a better alternative in those situations.   Further, using SUMPRODUCT in situations like 
these is a better solution because it calculates faster and is easier for average Excel users to 
understand than array formulas entered using CTRL + SHIFT + ENTER. 

Before leaving this example, let us use an advanced technique to examine or troubleshoot array 
formulas.   Position the cursor in cell D9, the cell containing the array formula.   Press F2 to edit 
the formula, and then click number 1 in the Screen Tip that appears to select the array reference.  
Next, press F9 to see the underlying array, as shown in Figure 13.   Do not press Enter without 
first pressing CTRL + Z to undo the change.   Otherwise, Excel replaces the cell references with 
the array constant.  As a result, the formula no longer calculates by reference to the cells’ values.   
Instead, it will calculate by referencing the SUM function’s values, thereby breaking the formula 
as created. 
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Figure 13 – Troubleshooting an Array Formula 

You can also examine the formula using the SUMPRODUCT function.   Note that you can view the 
individual items in the arrays rather than the results of the array calculations displayed in the 
ordinary array formula. 

Rounding in a Total 

This example uses an array formula to round the results of a formula.   Many accounting 
professionals have faced the need to sum many amounts resulting from floating-point 
calculations.   The values may result from formulas or flow from data imported from other 
systems.   A problem arises when the amounts do not appear to correctly sum because Excel uses 
the underlying values rather than the displayed values in calculating formulas, including summary 
totals.   Conventional practice requires using Excel’s ROUND function to round all the computed 
amounts before summing their values.   However, that solution is cumbersome and time-
consuming when many values are present.   A better alternative would be to build a formula to 
round and sum the amounts in a single calculation.   A simple array formula like the one below 
can quickly and easily perform this task. 

{=SUM(ROUND(E5:E8,2))} 

F9 
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Figure 14 - Using an Array Formula to Round and Sum Data in a Total 

Again, let us use the technique discussed earlier to examine the array formula.  First, position the 
cursor in cell E10 and press F2.   Then, click inside the ROUND function, click number in the Screen 
Tip, and press F9 to see the unrounded values.  Next, press CTRL + Z to undo the changes and 
click inside the SUM function, but before the ROUND function, click number 1 in the Screen Tip 
and press F9 to see the rounded array values.   This examination helps us understand just how 
the array formula is making the calculation.   It’s not rounding the sum; it’s summing the rounds. 

Dynamic Arrays – New Forms of Array Power 

You can access even more powerful array-related features using Excel version 1907 or newer 
through a Microsoft 365 subscription.   Specifically, you can use dynamic arrays and six new 
functions to work more efficiently.   Further, if you are in a dynamic array aware Excel version, 
you no longer need to ensure braces surround your array formulas.   Instead, you can press the 
Enter key when entering an array formula and not worry about the CTRL + SHIFT + ENTER 
keyboard sequence. 

A dynamic array is a range of data that automatically resizes as users add or delete data.   But do 
not confuse a dynamic array with a table, for these two features are decidedly different.   
Whereas a table can serve as a dynamically resizing range of data, it cannot do everything a 
dynamic array can.   For example, you can use dynamic arrays to sort or filter data without 
disturbing the original data, which is impossible with tables.   On the other hand, dynamic arrays 
cannot do everything tables can.   To illustrate, you cannot create a data model from multiple 
dynamic arrays.  

As shown below, dynamic arrays allow us to break free from the “one-cell, one formula” 
mentality that has always existed in spreadsheets.   Before dynamic arrays, we had to enter 
formulas into every cell where we wanted calculation results to display.   Dynamic arrays change 
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that by allowing us to create a single formula, and its results will appear in as many cells as 
necessary, given the volume of data under consideration.   To illustrate, consider the example 
provided in Figure 15.   In this example, the user entered the formula in the formula bar into cell 
D2 only.   However, the formula dynamically copied itself so that its results list all the unique 
values in the range. 

 

Figure 15 – First Example of a Formula Based on a Dynamic Array 

In the example presented, note that cells B2 through B11 are a traditional range of data.   
However, we could have used the dynamic array formula with a table supplying the data.   The 
UNIQUE function illustrated in Figure 15 is one of six new functions you can use in a dynamic 
array-aware Excel version.   As its name implies, UNIQUE extracts all the unique entries from an 
array.   Following is a listing of the other five functions. 

1. FILTER filters a dynamic array based on criteria specified in the formula.   Neither FILTER 
nor any other dynamic array formulas alter the source data.   Instead, each formula 
displays its results as a separate output range. 
 

2. You can use SORT to arrange data in a dynamic array in ascending or descending order 
without disturbing the source data’s arrangement. 
 

3. SORTBY sorts based on values in a corresponding range or array. 
 

4. RANDARRAY returns an array of random numbers. 
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5. You can use the SEQUENCE function to generate a listing of sequential numbers displayed 

in an array. 
 

Note that each of the six functions outlined above works only in the context of dynamic arrays.  

To provide an example of how you can use one of the new functions on a dynamic array, consider 
the example in Figure 16.   The left side of the image shows a table named “Data.” A user must 
sort the data in that table in descending order based on the “Total” column values.   However, 
she does not want to change the data’s sort order in the source table. Instead, she enters the 
following simple formula into the worksheet to achieve the objective. 

 =SORT(Data,5,-1) 

The formula sorts the dynamic array, known as Data, on the fifth column, in descending order  
(-1). Equally important, it left the original data set unchanged. 

 

Figure 16 – Sorting a Dynamic Array with the SORT Function 

Dynamic array formulas remain a relatively new and obscure feature in Excel.   However, as more 
users become aware of their power and ease of use, their popularity will skyrocket.   Moreover, 
suppose you are using a dynamic array aware version of Excel.   In that case, you can use legacy 
array formulas without worrying about the CTRL + SHIFT + ENTER keystroke sequence to enter 
your array formulas. 
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SUMIFS, SUBTOTAL, and AGGREGATE 

Many clients and co-workers think accountants are mathematicians, but most of our reports and 
analyses require little more than simple arithmetic.   We add and subtract and sometimes use 
multiplication or division.   We often use Excel’s SUM function, but other functions may be better 
choices in some circumstances.   For example, SUMIFS is useful when adding amounts that meet 
some specified criteria.   SUBTOTAL helps add values in a range while ignoring those on hidden 
rows,  and AGGREGATE can ignore errors and hidden data in the sum range.   AGGREGATE also 
provides more sub-functions than SUBTOTAL, making AGGREGATE a very flexible tool. 

SUMIFS 

Accountants and business professionals can use SUMIFS in many contexts.   For example, SUMIFS 
can summarize sales data by product and region, as shown in Figure 17. 

 

Figure 17 – Using SUMIFS to Sum Sales by Product within Region 

You can also use SUMIFS to sum data within a user-defined date range.   To illustrate, consider 
the data and analysis in Figure 18.   SUMIFS adds data within the beginning and end dates 
specified in cells F3 and F4.   Note how the operators append to the cells’ contents containing 
the dates, creating a composed formula.   In other words, the formula is composed, in part, by 
adding the operators to the criteria cell references.   Note that formula composition is often 
necessary when using comparison operators (=, >, <, >=, <=, <>) in Excel. 
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Figure 18 - Sample Dataset Used in SUMIFS Formula 

SUBTOTAL 

Many accounting workbooks have multiple levels of subtotals that ultimately summarize data 
into a grand total.   The SUBTOTAL function makes this process easier and less prone to error, 
especially when using big datasets with many subtotals.   The SUBTOTAL function ignores nested 
subtotals (subtotals within subtotals) to avoid double-counting values. As a result, grand totals 
use detailed data points instead of intermediate (nested) subtotals.   The SUBTOTAL function can 
summarize columns of data using any of the twenty-two sub-functions identified in the following 
table.   The sub-functions in the first column include values on hidden rows within the subtotal 
range in the calculation.   The sub-functions in the second column ignore values on hidden rows. 
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 Sub-Function Number 
 

Sub-Function 
Includes 
Hidden 
Values 

Ignores 
Hidden 
Values 

AVERAGE 1 101 
COUNT 2 102 
COUNTA 3 103 
MAX 4 104 
MIN 5 105 
PRODUCT 6 106 
STDEV.S 7 107 
STDEV.P 8 108 
SUM 9 109 
VAR.S 10 110 
VAR.P 11 111 

 

Filters alter the rules of the SUBTOTAL function.  For example, summarizations calculated on 
filtered data always exclude values on hidden rows regardless of the sub-function used.   In other 
words, functions 1 and 101 do not include values on hidden rows when calculating subtotals.   
Further, the AutoSum button’s operation – accessible on the Ribbon’s Home tab – changes when 
a filter is active.   AutoSum inserts a formula based on the SUBTOTAL function when a filter is in 
place instead of using simple functions, such as SUM, AVERAGE, or COUNT. 

Figure 19 uses the SUBTOTAL function to produce subtotals on rows 11 and 19 and a grand total 
on row 20.   The formulas in the left column use sub-function 9 in the SUBTOTAL and include 
hidden values in the subtotals.   The formulas in the right column use sub-function 109 in the 
SUBTOTAL function.   These formulas do not contain hidden values in the subtotals.   If you use 
sub-function 109, creating a report excluding Miscellaneous Expenses is simple. Just hide the two 
miscellaneous expense rows; the subtotals and grand total calculations immediately reflect their 
absence. 
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Figure 19 - Using SUBTOTAL to Automate the Totaling Process 

AGGREGATE 

You can describe the AGGREGATE function as “SUBTOTAL on steroids.” The move to AGGREGATE 
is easy and intuitive for those already using SUBTOTAL.   AGGREGATE includes more sub-
functions, such as Median, Mode, Large, Small, Percentile, and Quartile.   Further, AGGREGATE 
can ignore nested summaries produced with AGGREGATE or SUBTOTAL, hidden rows, or errors.   
Users must specify the types of values to ignore.   Some sub-functions operate on cell references, 
while others work on arrays, as identified in the following table. 

Reference 
Sub-Functions 

Sub-Function 
Number 

Array 
Sub-Functions 

Sub-Function 
Number 

AVERAGE 1 MEDIAN 12 
COUNT 2 MODE.SNGL 13 
COUNTA 3 LARGE 14 
MAX 4 SMALL 15 
MIN 5 PERCENTILE.INC 16 
PRODUCT 6 QUARTILE.INC 17 
STDEV.S 7 PERCENTILE.EXC 18 
STDEV.P 8 QUARTILE.EXC 19 
SUM 9   
VAR.S 10   
VARP.P 11   
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The array sub-functions require the specification of the “k” element.   For example, if you wanted 
the third-largest value returned from a referenced range, the sub-function would be 14 (LARGE), 
and k would be 3.   The options to ignore nested SUBTOTAL and AGGREGATE functions, hidden 
rows, error values, or some combination of these options appear in the table below.   In default, 
the AGGREGATE function ignores nested SUBTOTAL and AGGREGATE functions in the referenced 
range.  

Option 
Number Option Behavior 

0 or Omitted Ignore nested SUBTOTAL and AGGREGATE functions 

1 Ignore hidden rows, nested SUBTOTAL and AGGREGATE functions 

2 Ignore error values, nested SUBTOTAL and AGGREGATE functions 

3 Ignore hidden rows, error values, nested SUBTOTAL and AGGREGATE 
functions 

4 Ignore nothing 

5 Ignore hidden rows 

6 Ignore error values 

7 Ignore hidden rows and error values  
 
The worksheet in Figure 20 uses AGGREGATE and SUMIFS to sum the top five weekly sales results.   
AGGREGATE identifies the fifth-largest sales result, which is then used as the criteria in SUMIFS 
to add all sales values greater than or equal to the fifth-largest result.   Similarly, users could sum 
the top or bottom ten or twenty results or all weekly sales in an identified quartile or percentile.   
AGGREGATE is also very useful in analyses that generate errors because of its ability to ignore 
them when summarizing data. 
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Figure 20 – Using AGGREGATE with SUMIFS to SUM the TOP 5 Sales Results 

FORECAST.ETS and Forecast Sheet 

Looking back at features added with the 2016 release of Excel, two enhancements stand out for 
their usefulness and effectiveness, yet these tools remain underutilized today. Specifically, the 
FORECAST.ETS function and Forecast Sheet feature provide improvements when creating 
forecasts based on historical data that includes seasonality. 

FORECAST.ETS 

For those who engage in budgeting and forecasting activities, the FORECAST.ETS function added 
to Excel 2016 is noteworthy.   Before this function, the FORECAST function provided only linear 
forecasting capabilities.   With FORECAST.ETS, you can now generate forecasts with exponential 
smoothing.   The primary benefit of using FORECAST.ETS is that its exponential smoothing 
capacity allows you to create predictions that account for seasonality in your data.   To illustrate, 
consider the data set pictured in Figure 21 (with multiple rows hidden for presentation purposes).   
In that data set, a formula that uses the FORECAST.ETS function is computing forecasted sales for 
January 2021.   Because this formula uses the FORECAST.ETS function, instead of the FORECAST 
function, it accounts for seasonality in the data. 
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Figure 21 - Using FORECAST.ETS to Account for Seasonality in a Forecast 

Forecast Sheet 

Similar in some respects to FORECAST.ETS, Excel’s Forecast Sheets tool creates forecasted values 
that account for seasonality, but it also can provide confidence boundaries around the predicted 
values.   Additionally, you can use Forecast Sheets to create forecasted values for multiple future 
periods.   Using the same data as the previous example, to create a Forecast Sheet, select the 
data you wish to use in your forecast.   Next, click Forecast Sheet on the Ribbon’s Data tab.   In 
the resulting dialog box, make any adjustments necessary for items such as periods and 
confidence level, and click Create to build the Forecast Sheet.   Upon doing so, your Forecast 
Sheet will appear, similar to that shown in Figure 22. 

 

Figure 22 - Completed Forecast Sheet 
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The above example shows the three forecasted periods’ upper and lower confidence boundaries.  
Further, see that the output provided is both graphical and tabular, helping all consumers of this 
data understand the meaning behind the numbers. 

Conditional and Boolean Functions 

IF 

The IF function makes calculations when specified conditions exist.   Excel supports up to sixty-
four (64) nested IFs in a formula.   The syntax of the IF function follows.   Note that the true or 
false values returned are optional, but the formula must contain at least one of these options.   
In other words, if a user needs conditional branching in calculation logic, a single action is all that 
is necessary.  

IF(logical test, [value if true], [value if false]) 

The value returned by the function depends on the logical test results.  For example, in Figure 
23, a formula based on the IF function calculates a budget variance percentage, but only if the 
budget amount is not equal to zero, thereby avoiding the #DIV/0 error.   If the budget amount 
equals zero, the formula returns a null string and displays a blank cell.   To return a null string, 
use two quotation marks entered side-by-side, as shown in the following formula. 

=IF(Budget<>0,(Actual-Budget)/Budget,"") 

AND, OR, NOT 

To produce compound conditional formulas, you can use Boolean functions such as AND, OR, and 
NOT in combination with IF.   For example, when using the AND function with multiple conditions, 
all conditions must test TRUE for the IF logical test to return TRUE.   The following formula uses 
AND to satisfy various tests.   When using OR with multiple conditions, at least one must test 
TRUE.   The NOT function reverses the test result so that TRUE becomes FALSE and FALSE 
becomes TRUE. 

=IF(AND(F10>500,A10= “Check”), “Yes”, “No”) 

IFERROR 

The IFERROR function combines the conditional logic of IF with error trapping. As a result, it 
simplifies creating complex formulas by trapping all errors with a single function.   Previously, 
users employed unintuitive procedures to trap simple errors or used multiple error-trapping 
functions, which trapped only specific errors.   The syntax for IFERROR is as follows. 

IFERROR(original value or formula, value if error) 
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In this example, the variance column formula uses the IFERROR function to trap #DIV/0 errors.   
Before IFERROR, users had to use an IF function to test whether the divisor was zero.   Based on 
the test, the formula completes the division calculation or displays some desired number, 
character, or text.   The worksheet shown in Figure 23 illustrates the process of using IF and 
IFERROR to trap errors.  

 

Figure 23 - Using IFERROR to Simplify Error Trapping 

Similarly, you could use IFERROR with VLOOKUP to create the exact match option.  However, if 
no match exists, VLOOKUP returns #N/A.   A better solution would be to use IFERROR to return 
“Item Not Found” when an exact match fails, as shown in the following formula. 

=IFERROR(VLOOKUP($C$5,LookupTable,3,FALSE), "Item Not Found") 

IFS or Nested IFs 

Microsoft 365 subscribers can use the relatively new IFS function instead of nested IFs.   The 
feature is computationally more efficient and uses a simple and intuitive syntax, making it easier 
and less prone to error.  In addition, IFS can test up to 127 conditions.   The syntax for IFS is as 
follows. 
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IFS(logical test 1, value if test 1 is true, logical test 2, value if test 2 is true,… 
logical test n, value if test n is true) 

Note that there is no specified result when any logical test is FALSE.   That requires a user to 
identify what to do when the final logical test does not evaluate TRUE.  For example, the following 
formula calculates the fiscal quarter and fiscal year for a specified date.   In this case, the company 
uses a fiscal year that starts on November 1 and ends on October 31. 

="Q"&@IFS(MONTH(DATE)<2,1,MONTH(DATE)<5,2,MONTH(DATE)<8,3, 
MONTH(DATE)<11,4,MONTH(DATE)>=11,1) 

 
The IFS function evaluates from left to right, just like the IF function.   As Excel progresses through 
the logical tests, the testing process stops once it finds a test that evaluates to TRUE.   That 
explains why a January date evaluates to “Q1” even though it also meets the next test for “Q2”. 

Immediate IFs 

An Immediate IF is an implied conditional test, often used in array formulas.   You may use any of 
the comparison operators (=, >, <, >=, <=, <>) in the test.   This example demonstrates how an 
array formula can summarize detailed expense amounts by Job and Account. 

 

Figure 24 – Simple Array Formula to Calculate Expenses by Account and by Job 
Using Immediate IFs 

The formula in cell B14 first tests to see if each Account in the range D3:D8 is equal to the Account 
number in cell A14 (8000) and then tests to see if each Job in the range E3:E8 matches the Job 
number in cell B13 (701).   If the result of a test is False, the formula returns 0.   However, if the 
result is True, the formula returns 1.  Next, Excel multiplies the results of each test together.  They 
are then multiplied by the appropriate amount from the range F3:F8.  Then, Excel sums the data, 
as shown in Figure 25.   Enter this formula using CTRL + SHIFT + ENTER in non-dynamic array 
aware Excel versions. 
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Figure 25 – Expense Report Summary Using an Array Formula with Immediate IFs 

Multiple detailed expense entries exist for Account 8000 and Job 701, so the formula in cell B14 
evaluates to $357.00.  When testing numerous criteria, the multiplication operator (*) represents 
an AND condition, and the addition operator (+) translates to an OR condition. 

SWITCH 

You can use Excel’s SWITCH function to evaluate a single expression against a list of up to 126 
values and return the result corresponding to the first matching value.   If SWITCH does not find 
a match, you can choose to return an optional default value.   To illustrate, consider the 
worksheet and formula based on the SWITCH function pictured in Figure 26.   In this example, 
the SWITCH function checks to see whether the value in cell A2 matches any of the following 
account numbers: 1000, 1100, 1200, 1500, 1599, 1800, or 1899.   If SWITCH finds an exact match, 
it returns the corresponding account name – Cash, Accounts Receivable, etc.   If SWITCH does not 
find an exact match, it returns Account Not Found.   Like IFS, SWITCH can reduce your need for 
nested IF functions in a formula. 
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Figure 26 - Using Excel’s SWITCH Function Instead of Nested IF Functions 

Understanding GETPIVOTDATA and Cube Formulas 

GETPIVOTDATA 

The GETPIVOTDATA function extracts summarized information from a PivotTable.   This function 
is handy when users want to prepare formal reports from PivotTable summaries or when users 
want to look up data summarized in a PivotTable. 

The GETPIVOTDATA function has the following syntax: 

GETPIVOTDATA(data field, pivottable, field 1, item 1, field 2, item 2,… field n, item 
n) 

where: 

Data field represents the name of the data field, enclosed in quotation marks, that 
contains the data to extract. 

PivotTable is any cell, range of cells, or a defined name in the PivotTable from which to 
extract the data; it is generally specified as an absolute reference to the cell in the upper 
left corner of the PivotTable report. 

Field x, item x are pairs of field and item names that describe the data to retrieve.   Up 
to 126 pairs of field and item names are permitted.   If the field or item is not a date or a 
number, it must be enclosed in quotation marks. 

The function extracts data from a PivotTable report based on the specified field and item pairs.   
Figure 27 illustrates a formal report created from information extracted from a PivotTable.   Note 
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how the formula identifies fields and items by referring to the report’s row and column headings.   
This practice allows users to redefine the summary by changing the row labels or column headers. 

 

Figure 27 – Formal Report Created from PivotTable Using GETPIVOTDATA 

GETPIVOTDATA extracts the specified data, even if users subsequently add additional data points 
or rearrange the PivotTable, as long as the desired data is visible on the face of the PivotTable.   
If the arguments do not describe a visible field and item pair, or if they include data on a filtered 
report so that the filtered data does not describe a visible field and item pair, GETPIVOTDATA 
returns #REF! 

By default, Excel enables GETPIVOTDATA functionality.  However, suppose you are creating a 
formula outside a PivotTable.   As part of that process, you click inside the PivotTable.   In that 
case, Excel automatically inserts the GETPIVOTDATA function into the formula.   The arguments 
entered by the process point to a specific field and item intersection.   This behavior frustrates 
many users because copying the formula down or across – a common method for building a 
report – does not index the formulas like other relative address formulas.  Instead, the copied 
formulas display the same result as the original formula because they point to the same field and 
item intersection. 

If you want to refer to a cell in a PivotTable using a relative reference that you can copy down or 
across,  type the cell reference as part of the formula-building or editing process.   In other words, 
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if you want to refer to cell C16 in a PivotTable, enter the formula =C16.   Alternatively, a user 
could turn off the automatic GETPIVOTDATA functionality.   To disable GETPIVOTDATA, perform 
one of the following steps: 

• Click File, Options.   Click on Formulas in the Navigation Pane on the left and then 
uncheck Use GetPivotData functions for PivotTable references. 

• Alternatively, position the cursor inside a PivotTable.   On the PivotTable Analyze 
contextual tab, click Options.   Uncheck Generate GetPivotData. 

Note that this does not prevent a user from manually entering the GETPIVOTDATA function.   
Also, note that existing GETPIVOTDATA functions remain intact and continue to function 
correctly. 

Cube Formulas 

The Excel Data Model contains a self-dimensioning OLAP cube called an intelligent cube.   Think 
of a cube as a multidimensional PivotTable, summarizing the intersections of rows, columns, and 
other dimensions already created.   These intersections can be extracted to build reports using 
cube functions, like building reports with GETPIVOTDATA.   Hence, a PivotTable is not required 
to summarize the data stored in the Excel Data Model. 

Excel has seven built-in cube functions for creating reports without using a PivotTable.   These 
functions preserve the ability to refresh your reports when the underlying data changes. 

Function  Description  
CUBEKPIMEMBER Returns a key performance indicator (KPI) property 
CUBEMEMBER Returns a member from the cube  
CUBEMEMBERPROPERTY Returns the value of a member property from the cube 
CUBERANKEDMEMBER Returns the nth, or ranked, member in a set 
CUBESET Defines a calculated set of members in a cube 
CUBESETCOUNT Returns the number of items in a set 
CUBEVALUE Returns an aggregated value from the cube 

To explore cube functions, create a simple PivotTable based on a Data Model.   In this example, 
the Data Model consists of four related tables – Transactions, Industry, Service, and Dates.   A 
simple PivotTable is used to reduce the complexity of the example.   Convert the PivotTable to 
formulas by selecting OLAP Tools, Convert to Formulas on the PivotTable Tools, Analyze tab. 

This process converts a PivotTable built on the Excel Data Model into a report that uses cube 
functions to display specified intersections in the Data Model.   Notably, these cube functions do 
not impair users' ability to refresh the report.   Refreshing a report updates the values for any 
changes made in the underlying data.   For example, you could update a monthly sales revenue 
report to display updated sales revenue amounts given the transactions occurring in the 
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intervening period.   Figure 28 shows the converted PivotTable, along with selected cube 
formulas. 

 

Figure 28 – PivotTable Converted Into Cube Formulas 

By default, Excel uses cell references in the formulas to return the desired values from the Data 
Model.   Examine more closely the cube formulas created by the conversion of the PivotTable.   
The column headers and row labels use the CUBEMEMBER function to identify their respective 
dimensions.   The formulas in the report’s body use the CUBEVALUE function to reference the 
dimensions defined in the column headers and row labels.   These formulas identify specific 
intersections in the Excel Data Model containing a multidimensional cube.   The intersection 
identified in each report cell determines the measure’s value returned from the cube.   The 
column headings and row labels act as filters applied to the measure – in this case, an implicit 
measure produced by the PivotTable creation process named Sum of Service Rev.  

Make sure to arrange the PivotTable to display the level of detail required before converting it to 
formulas.   After conversion, the limitations imposed on PivotTables disappear.   For example, 
you can insert rows or columns across the report for summary calculations.   This action is not 
possible in a PivotTable.   Figure 29 displays the report, including a summarizing calculation for 
Total Eastern US sales.   As the underlying data changes over time, the report based on cube 
formulas can be refreshed, just like a PivotTable. 
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Figure 29 – Reports Based on Cube Formulas Remove PivotTable Limitations 

Report authors with access to Power Pivot can create reports directly from the Data Model 
without creating a PivotTable because they can create explicit measures in PowerPivot.   If you 
don’t have access to Power Pivot, you must use a PivotTable to create implicit measures before 
creating cube formula reports.  Alternatively, depending on your Excel version, you can create 
explicit measures in selected tables in the PivotTable Field List.   To do so, right-click on a table in 
the Field List and click Add Measure. 

Calculating Explicit Measures with DAX Functions 

Explicit measures are created in the Data Model using Data Access Expression (DAX) functions.   
PowerPivot and the Excel Data Model provide over 300 DAX functions for creating measures and 
calculated columns to facilitate sophisticated data analysis and reporting.   From simple 
functions, such as FORMAT (for reformatting data), to advanced functions, such as RELATED (for 
de-normalizing data), DAX offers functions for nearly every data task.   Super functions, like SUMX 
(to aggregate calculations across all records) and CALCULATE (to modify the filter context), 
provide incredible power and flexibility for data analysis.   You can combine those with thirty-five 
functions supplying date and time intelligence for added computational power, such as 
TOTALYTD, PREVIOUSMONTH, and SAMEPERIODLASTYEAR.  

The DAX function library is based partly on the Excel function library.   Many functions, such as 
SUM, COUNT, and AVERAGE, are in both libraries, but the syntax of these two sets of functions 
is very different.   The following list summarizes the differences and similarities between Excel 
and DAX functions. 

• DAX functions use tables and columns as references, while Excel functions use cell, range, 
and worksheet references. 

• You cannot use DAX functions in Excel formulas; likewise, you cannot use Excel functions 
in DAX formulas. 

• DAX date and time functions return a date/time data type, while Excel date and time 
functions return a numeric value representing a specific date and time. 

Rows inserted with formulas 
to calculate Total Eastern US 

 



Copyright © 2026. Reproduction or reuse for purposes other than a K2 Enterprises training event is prohibited. 

Page 36 

• Some DAX functions return a table of values or calculations based on a table of values.   
No Excel functions return a table, but some work with arrays. 

• DAX has lookup functions similar to the lookup functions in Excel, but the DAX functions 
require that relationships exist between the tables. 

• All data in a column must be the same data type.   If data is not the same type, DAX 
changes the data type of the entire column to one that best accommodates all values. 

To illustrate, we will use an explicit measure to prepare a custom-formatted income statement 
from QuickBooks data using cube formulas, as shown in Figure 30.   The General Ledger report is 
first exported to a CSV file and then transformed and imported into the Data Model using Power 
Query. 

 

Figure 30 – Building an Income Statement with Cube Formulas 

Note that this report uses an explicit measure named [TotalNet].   Also, note that column A, 
which we will exclude from the Print Area, contains account numbers to identify a specific 
member in a dimension named [GLData].[AccountNo] representing a table and column name in 
the Data Model.   The formula uses mixed referencing (partially relative and partially absolute 
cell references) to facilitate copying it  down and across columns.   The minus sign ( - ) is used to 
reverse the sign of the revenue values.   You can check the report’s accuracy by comparing it to 
a printed financial statement for the same period. 
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INDIRECT and OFFSET 

INDIRECT 

Excel’s INDIRECT function returns the contents of a cell or cells specified by a text string.   
INDIRECT can be very useful when converting a text reference to a valid cell reference in a 
formula.   The reference created by INDIRECT will not change even when cells, rows, or columns 
are inserted or deleted.   For example, =INDIRECT(“A1:A100”) always refers to the first 100 rows 
of column A, even if rows are deleted or inserted.  

The syntax for INDIRECT is:  

INDIRECT(reference text, [A1]) 

where: 

Reference text refers to a cell in the current worksheet, another worksheet in the same 
workbook, or a worksheet in another workbook.   If the referenced cell is in another 
workbook, then the other workbook must be open. 

A1 (optional) specifies the reference type contained in the text. 

Option  Option Behavior 
TRUE or 
Omitted 

Reference text is interpreted as A1-style 
reference 

FALSE Reference text is interpreted as R1C1-style 
reference 

 

Figure 31 presents a simple example of using INDIRECT.   In this illustration, INDIRECT identifies 
the table array from the column name (referring to a table of the same name).   INDIRECT allows 
users to build a single formula and copy it down and across to produce the report.   Conventional 
practice would have required six formulas, one for each column.  

As shown in this example, using INDIRECT is an Excel best practice because it 1) saves time, 2) 
reduces the potential for error, and 3) is easier to audit or verify because it is only one formula. 
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Figure 31 – Using INDIRECT to Identify the Table Array from the Column Name in VLOOKUP 

Figure 32 shows INDIRECT in a more sophisticated composed formula, one produced from 
individual text strings (enclosed in quotation marks) concatenated using the ampersand symbol 
(&).   Remember that the INDIRECT function returns the contents of a cell or cells specified by a 
text string.   Hence, we can compose text strings within INDIRECT to produce the desired 
calculation or data. 
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Figure 32 – INDIRECT in a Composed Formula 

OFFSET 

OFFSET returns a reference to a range that is a specified number of rows and columns from an 
identified cell or range of cells.   The reference OFFSET returns can be a single cell or a range of 
cells, and users can specify the number of rows and columns to return. 

The syntax for OFFSET is as follows:  

OFFSET(reference, rows, cols, [height], [width]) 

where: 

Reference is the cell or range of cells that will serve as the base for the offset. 

Rows is the number of rows above (specified as a negative number) or below (specified 
as a positive number) from the base reference. 

Columns is the number of columns to the left (specified as a negative number) or to the 
right (specified as a positive number) from the base reference. 
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Height (optional) is the number of rows in the returned reference. 

Width (optional) is the number of columns in the returned reference. 

If height or width is omitted, the returned reference is assumed to be the same height or width 
as the reference.   OFFSET returns a reference; you can use it with any function expecting a 
reference argument. 

You can use OFFSET to build dynamic named ranges for charts or PivotTables so that the data 
range expands or contracts as the data set changes.   However, since the advent of Excel tables, 
using OFFSET in these environments is less valuable.   Still, OFFSET has many uses, including 
summarizing data for every n rows or n columns. 

In this example, Joan owns several fast-food outlets.   Her controller has prepared a report 
identifying daily sales for each of the ten stores sorted by date.  In addition, she wants a report 
that calculates daily and weekly revenue for all stores to analyze trends in sales.   OFFSET can be 
used with SUM to produce the summary, as shown in Figure 33.  

 

Figure 33 – Using OFFSET to SUM Daily and Weekly Sales 
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There are ten stores, so the formula to create weekly sales totals must sum each ten-row set 
beginning with cell C2.   Here’s the OFFSET-based formula for the calculation. 

=SUM(OFFSET($C$2,(ROW()-2)*10,0,10,1)) 

Cell C2 serves as the anchor reference for OFFSET.   The ROW function provides a dynamic 
calculation for the row offset (the first row) of each ten-store range.   ROW() returns the row 
number of the cell (F3) in which the function is used, in this case, “3”.   In summing the sales, we 
initially want to start with the anchor reference, represented by “0”.   Hence, we subtract 3 from 
the ROW() so that the resulting value is zero (3 – 3 = 0).  Then, the ROW()-3 calculation is 
multiplied by 10 (ten stores) to calculate the row offset for each ten-store sum.   In cell F3, the 
offset is 0 ((3-3)*10); in cell F4, it is 10 ((4-3)*10); and in cell F5, it is 20 (5-3)*10); and so forth. 

To complete the OFFSET formula, set the column offset to 0, the height of the returned reference 
to 10 rows (the number of stores to sum), and the width to 1 column. 

Dates and Time 

Dates and times in Excel are simply numbers formatted to look like dates and times.   Dates are 
whole numbers ranging from 1 to 2958465, with “1” representing January 1, 1900, and 
“2958465” representing December 31, 9999.   When you enter data into Excel that resembles a 
date or time, such as “3/29/2023”, Excel converts the entry into the appropriate date value and 
formats it to look like a date. 

While many Excel users understand that whole numbers represent dates, some struggle with 
times.   Decimal values ranging from 0 to 0.99999 represent time in Excel, with “0” representing 
“12:00:00 AM” and “0.99999” representing “11:59:59 PM”.   The decimal identifies what portion 
of a 24-hour day has elapsed.   For example, “0.50” represents “12:00 PM (noon)”, and “0.75” 
represents “6:00 PM”.   You can combine both elements to express a specific date and time when 
working with dates and times.   For example, value “44104.75” represents “9/30/2020 6:00 PM”. 

You can add and subtract these date and time values to calculate based on the passage of time, 
such as for accruals, deferrals, depreciation, and amortization.   For example, to calculate the 
amount of interest accrued on a $200,000 loan that originates on February 19, 2020, carries an 
annual interest rate of 3%, and matures on December 31, 2020, use the formula displayed in 
Figure 34.  
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Figure 34 - Simple Interest Calculation Using Date Arithmetic 

Date and Time Functions 

Excel provides twenty-two date and time-specific functions to assist users in manipulating dates 
and times.   Though a complete discussion of all twenty-two is beyond the scope of this session, 
the following table summarizes several of the more relevant ones. 

Function and Syntax Calculates or Returns 

DATE(year, month, day) Combines year, month, and day entries into a number 
that represents a date in Excel 

DATEVALUE(date text) Converts a text string into a number that represents a 
date in Excel 

WEEKDAY(serial number, return 
type) 

Returns a value of 1 to 7, representing the named days 
of the week 

YEAR(serial number) Returns the year of the date in the referenced cell or the 
number in the formula 

MONTH(serial number) Returns the month of the date in the referenced cell or 
the number in the formula 

DAY(serial number) Returns the day of the date in the referenced cell or the 
number in the formula 

TODAY( ) Returns the current date based on the computer clock 

NOW( ) Returns the current date and time based on the 
computer clock 

EOMONTH(serial number, month) Returns the serial number of the last day of the month 
before or after a specified number of months 
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Adding Date and Time Stamps 

Instead of manually typing dates and times into cells, you can quickly add date or time stamps to 
any worksheet using the keyboard shortcuts shown in Figure 35. 

 
Figure 35 – Add Date and Time Stamps Using Keyboard Shortcuts 

Note that date and time stamps added using these techniques are hard-coded into the worksheet 
and do not update with the system clock.   For a dynamic datestamp, enter =TODAY( ) in a cell. 
For a dynamically updating timestamp, enter =NOW( ) and change the format so that the cell 
only displays the time. 

Measuring Total Elapsed Hours 

A simple formula that subtracts the departure time from the arrival time will calculate the 
elapsed time.   However, if the General or Number format applies to the cell containing the 
calculation, Excel presents the result in terms of days and fractions of a day, as shown in Figure 
36.   To display the formula’s calculation in hours and minutes, change the cell format to [h]:mm.   
Make sure to enclose the hour component in brackets.   Otherwise, Excel ignores the fact that 
the trip took more than one day.   In that case, the cell would display 20:45 instead of the correct 
elapsed time of 44:45. 

 

Figure 36 - Measuring Total Elapsed Time 

The timesheet in Figure 37 contains separate columns for starting and stopping dates and starting 
and stopping times.   To compute elapsed time in this circumstance, use the following general 
formulation. 

(Stop Date + Stop Time) – (Start Date + Start Time) 
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In the example, Excel presents the calculated elapsed time in days and fractions of a day.   To 
convert the elapsed time to hours and fractions of an hour, multiply the elapsed time by 24, as 
shown in Figure 37. 

 

Figure 37 – Calculating Elapsed Time in Hours 

EOMONTH 

In the example shown in Figure 38, a multicolumn report using SUMIFS on data stored in a table 
to retrieve and summarize transactions that meet specific criteria.   Cell H4 uses List validation 
with EOMDates (a defined name) to add end-user interaction as the list values source.   The 
formulas in cells B6:G6 use the EOMONTH function to head the columns with the appropriate 
month-ending dates, formatted with a custom date format, “mmm yyyy”.   Adding conditional 
formatting would turn this into a visual exception report.   Considering that the report is built 
with formulas connected to a table, the conditional formats will reflect changes in the data as 
the data is updated. 
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Figure 38 – Summary Report Constructed Using SUMIFS and EOMONTH 

Summary 

The subset of advanced functions and formulas presented in this session should interest 
accounting and finance professionals.   Mastering and using these functions can provide the 
power to yield substantial productivity gains and improve accuracy when working with 
sophisticated worksheet models.   Additionally, although some of these functions are available 
only to those using a subscription-based version of Excel, you can access most of these tools in 
all Excel 2016 and newer versions.   Accordingly, we encourage you to seek opportunities to take 
advantage of these features to improve your efficiency and effectiveness with Excel. 
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