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Data Everywhere!

Source: Data Growth Since 2010 (Source: IDC Global DataSphere, Nov. 2018, page 6) https://www.seagate.com/files/www-content/our-story/trends/files/idc-seagate-
dataage-whitepaper.pdf, accessed 7/3/2019) 
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https://www.seagate.com/files/www-content/our-story/trends/files/idc-seagate-dataage-whitepaper.pdf


If our accounting grads don’t have the needed 
skills, the firms will find those that do!

Non-Accounting 01 Specialty Programs Partnerships02
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Source: AICPA, 2019 Accounting Graduates Supply and Demand Report, page 22.



The set of skills 
needed for a 
successful 
accounting career 
is changing.
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Accounting Firms Needing Data 
Analytics Skills
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What Skills Are Needed?6

Source: Accenture, Meet the Finance 2020 Workforce



What Skills are Needed? (part 2)
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Source: Accenture, Meet the Finance 2020 Workforce



Towards Critical Thinking Skills8

Source: tips.uark.edu

Computers already do this!

Where accountants
must be
Emphasize using data
analytics



Typical CPA Exam Question, indicative 
of the past
At June 30, Almond Co.'s cash balance was $10,012 before adjustments, while its ending bank statement 
balance was $10,772. Check number 101 was issued June 2 in the amount of $95 but was erroneously 
recorded in Almond's general ledger balance as $59. The check was correctly listed in the bank statement 
at $95. The bank statement also included a credit memo for interest earned in the amount of $35, and a 
debit memo for monthly service charges in the amount of $50. What was Almond's adjusted cash balance at 
June 30?

a. $10,462

b. $10,048

c. $9,598

d. $9,961
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Typical CPA Exam Question, indicative 
of the past, and why it no longer works.
At June 30, Almond Co.'s cash balance was $10,012 before adjustments, while its ending bank statement 
balance was $10,772. Check number 101 was issued June 2 in the amount of $95 but was erroneously 
recorded in Almond's general ledger balance as $59. The check was correctly listed in the bank statement 
at $95. The bank statement also included a credit memo for interest earned in the amount of $35, and a 
debit memo for monthly service charges in the amount of $50. What was Almond's adjusted cash balance at 
June 30?

a. $10,462

b. $10,048

c. $9,598

d. $9,961
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Bank Balance + Outstanding Deposits – Outstanding Checks = Corrected Balance

GL Balance + Notes Collected or Interest Earned – NSF Checks  - Bank Fees = Corrected Balance

Typical Solution is to add and subtract a few numbers – Memorization will be fine:



Using Aging to Estimate an Allowance?11

Source: www.accountingcoach.com



How about a different way to estimate 
an allowance?

This assumes we only know one thing about 
them- that they’re late . . . but these are our 
customers!

• We have whole systems, Customer 
Relationship Management systems, that tell 
us everything about the customer.  

• What should we use to estimate an 
allowance?

• Do they have a dispute with the items 
received?

• Are they continuing to purchase from us?
• Has their credit score/financial status 

declined?
• Are they paying others?
• Can we run our own theory- and practice-

informed prediction models of the 
allowance?
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Accounting + Data 
Analytics +

Auditing + AIS
Tax

The new CPA exam emphasizes data 
literacy, but where?

• Specializations
Business Analysis 

and Reporting

Information Systems 
and Controls

Tax Compliance 
and Planning

• Core
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Where does data analytics fit in the 
CPA Evolution Model Curriculum?

Core Business Analysis and 
Reporting

Info Systems 
and Controls

Tax Compliance 
and Planning

Intermediate 
Managerial 
Accounting

Information Systems 
Assurance and 

Advisory

Individual 
Compliance and 

Planning

Intermediate 
Accounting 1

Accounting 
Information Systems

Advanced 
Accounting

Information Security 
and Forensics

Entity Compliance 
and Planning

Intermediate 
Accounting 2 Auditing

Governmental and 
Not-For-Profit 

Accounting

Emerging 
Attestation Tax Research

Intro to Data Analytics Data Analytics
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Early? Late? Throughout? Yes, yes and yes again!
But if only “throughout” with a random Tableau lab here and 
there – will not be enough.



Ask the 
Question

Master the 
Data

Perform the 
Analysis

Share the Story 
(Visualizations)

Students Need a Foundation for Analytics!
I use the AMPS model
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Ask the Question:
Four Question Types

What Happened?

Why did it Happen? 

Will it happen and if so, when? 

What should we do, based on what we expect will happen?

16 Ask the 
Question

Master the 
Data

Perform the 
Analysis

Share the 
Story



Question Types Examples Specific Types of Analysis 
Employed

Data Analytics 
Type

What happened? What is 
happening?

Did we make a profit last year?
Which product is the most profitable one for the 
company?

Counts, totals, sums, averages, 
financial statements, histogram, pivot 
tables

Descriptive

Why did it happen? What 
are the root causes of past 
results? Can we explain 
why it happened?

Why did advertising expense increase, but sales 
fall?
Can our variance analysis help explain why the labor 
expenses increased over the past year?

Variances, differences from 
expectations, outliers/anomalies, 
correlations, drill-downs and roll-ups 
to get detail when needed; 
PivotTables; 

Diagnostic

Will it happen in the future? 
What is the probability 
something will happen? Is it 
forecastable?

What is the chance the company will go bankrupt?
Can we forecast earnings?
Which borrowers will repay their loans?

Classifications, regressions, 
simulation, Time series

Predictive

What should we do, based 
on what we expect will 
happen?  How do we 
optimize our performance 
based on potential 
constraints?

How can revenues be maximized (or costs be 
minimized) if there is a trade war with China?
What is the level of sales that will allow us to 
breakeven? (Goal Seek)
Should the company make its products or 
outsource?
What is the optimal price to charge to maximize 
profits?

What-if scenarios, Goal-seek, Cash 
Flow Analysis, Marginal/Incremental 
Analysis, Sensitivity Analysis, 
Optimization

Prescriptive
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Ask the Question



Master the Data

• Mastering the data requires an understanding of what data is 
available to you and where it is stored:

• Is it the right data? Will it address the question?
• Is it of high enough quality? 
• Does it have missing data? 
• Are they facts, opinions or perceptions?
• Is the data accessible? Is access easy or do I need a data scientist to help 

me get it?
• Is the data creation ethical? Is it secure?  Does it violate privacy? Could it 

be misused?

• Data types – nominal, ordinal, categorical, etc.
• Relational Databases
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Master the Data
Where does the data come from?
How can we gain access to it?
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Ask the 
Question

Master the 
Data

Perform the 
Analysis

Share the Story 
(Visualizations)

AMPS Model20



Perform the Analysis – Matching 
the Analytic Techniques to the 
Question Asked 
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How can we teach analytics? 
Through hands-on labs, of course! Learn by doing!
Data analytics in every course!
Analytics Type Financial 

Accounting Labs
Auditing Labs Managerial /Cost Labs Tax Labs

Descriptive 
Analytics
“What Happened”

• Ratio Analysis • Aging of 
Receivables

• Summary Statistics 
of Contribution 
Margins by Product

• Summary Statistics of 
Effective Tax Rates

Diagnostic 
Analytics
“Why it Happened”

• Bank 
Reconciliation

• Fraud Detection
• Misstatement 

Detection

• Variance Analysis • Reconciliation 
between Tax and 
Financial Income

Predictive 
Analytics
“What may 
Happen?”

• Predict Sales 
Returns

• Bankruptcy 
Prediction

• Loan Repayment 
Prediction

• Predict Sales
• Identifying ABC Cost 

Drivers Using 
Regression

• Tax Planning –
Predict Taxable 
Income

Prescriptive 
Analytics
“How will we 
adjust based on 
what we expect 
will happen”

• Scenario 
Analysis -
Impact of a 
Trade War on 
Company 
Profitability

• Audit Timing and 
Scheduling 
Around End of 
Year

• Sensitivity Analysis 
– Breakeven

• What-If Analysis –
Price Optimization

• Scenario Analysis -
Tax Planning
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Typical CPA Exam Question, indicative 
of the past
At June 30, Almond Co.'s cash balance was $10,012 before adjustments, while its ending bank statement 
balance was $10,772. Check number 101 was issued June 2 in the amount of $95 but was erroneously 
recorded in Almond's general ledger balance as $59. The check was correctly listed in the bank statement 
at $95. The bank statement also included a credit memo for interest earned in the amount of $35, and a 
debit memo for monthly service charges in the amount of $50. What was Almond's adjusted cash balance at 
June 30?

a. $10,462

b. $10,048

c. $9,598

d. $9,961
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Diagnostic Analytics: 
Bank Reconciliations Using Conditional Formatting
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Diagnostic Analytics: 
Search for Fraud Between A/P Clerks and 
Vendors using Conditional Formatting!
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Predictive Analytics: 
Predicting Bankruptcy Risk
• Altman (1969) Bankruptcy Prediction
• Altman considered many variables 

(22 in total) and combinations of 
variables, but this set did the “best 
overall job.”  
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1. Liquidity

1.2 * Work Cap 
Assets

2. Long-term 
profitability

1.4 * Ret. Earn
Assets

3. Short-term 
profitability

3.3 * EBIT 
Assets

4. Long-term 
solvency

0.6 * MV Equity 
BV Debt

5.Asset 
utilization

1.0 * Sales 
Assets

Z= + + + +



Predicting Bankruptcy Risk
Using a histogram
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Z < 1.80 “Distress Zone” 
Significant risk of Bankruptcy

“Grey Zone” 
Some risk of Bankruptcy

“Safe Zone”
Not at risk of Bankruptcy

Z < 3.0

Z Score



Predictive Analytics:
Forecasting Earnings
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• Persistence and Time Series of Real-World Companies (IBM): 
Excel Forecast Sheet

Source: Dechow and Schrand, 2004



Prescriptive Analytics:
Sensitivity Analysis
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Remember how we teach Allowances?30

Source: www.accountingcoach.com



How about we use hypothesis testing 
instead? 
• Which of these businesses will/will not be able to pay their 

debts/receivables?
• Or, would you give Dr. Richardson a loan? What questions 

would you ask?
• Critical thinking:

• Students, what would we like to know? How can we predict this?
• What hypotheses do you have? What is your proposed model?
• How will you test it?
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Then test the hypotheses using real-
world data

32

Source: Lending Club



Let’s learn from accepted/declined 
loans

33

Source: Lending Club



Ask the 
Question

Master the 
Data

Perform the 
Analysis

Share the Story 
(Visualizations)

AMPS Model34



Share the Story:
Line Charts vs. Bar Charts
• Line charts are preferred (over bar charts) if trend is the most important point to 

communicate.
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Line Chart of Net Income for Amazon from 2008–2018 Bar Chart of Net Income for Amazon from 2008–2018



Share the Story
Pie Charts
• Pie charts are good for 

categorical data and for 
showing proportions.

• Pie charts are rarely
preferred if there are more 
than four categories.
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Share the Story: 
Create and Evaluate Dashboards
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Which software tools to start?
Why use two tools?
• Excel

(Can do all analysis needed for undergrad curriculum)

• Tableau (or Power BI)
(For visualizations)

• Later, More Advanced?
• SQL
• Power BI: 

Power Query, Power Pivot
• Alteryx, 
• Tableau Prep
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Biggest Barrier to Teaching Data Analytics 
in the Accounting Curriculum?

• Us - You and me. 
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How will our students be able to evaluate 
outliers, if they’ve never plotted data?
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THANK YOU!
Vern Richardson 
vjricha@uark.edu

Feel free to reach 
out to me!

These slides are available.
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