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What will we do today?

* Review
« Data Analytics Workflows
* Overview & Demo
« Warm-up task and RegEx
« Mapping a process to a workflow
« Demo 2
* Propose a workflow
« Submission
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Feedback on Class 01 Submissions
Overall - great job.

Structured task (using the dashboard) - excellent!
Unstructured task (non-GAAP) - great job!

* PAR, EBITDA, adjusted Net Income / EPS

+ Adjustments typically need to be items that are in the
GL
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Analytics Workflows & Pipelines

* Analytics workflow refers to the logical

Workflows Manual or Semi-
sequence of analytical steps required Logic Focused Automated
to transform inputs into outputs.
* Analytics pipeline refers to the
operationalized, often automated
system that executes those steps, L
typically with an emphasis on Pipelines Automated
scalability, repeatability, and data System Focused

movement.
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Analytics Workflows

As a demo of building a workflow we will examine an international group
taxes workflow.

Setting: Large multinational company with foreign reporting entities.

Objective: Create an effective tax rate report and provide clean data for
further analysis.

Problem: Company data is coming from multiple systems and not in a
common currency (instead in local currencies).
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International Group Taxes

[Companies headquartered in the UK need to reper their earnings from anywhere in the world, as well as the tax they p:
the respective countries.

on those earnings in

y o  add-backs, well

(Given the data provided, prepare a simplified tax report for an international cenglomerate calculating the total in GBP by Entity.

M -
P

ey rr—
fquartedy data to. - | ! .
‘ | = 00
o
e,
campany *—‘ jtormatting
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o £1 = 1 1041
oCurreny wts
o £1) THEN 1

SE [Custerey.
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Background on Accounting For Taxes

» Accounting measures of tax expense typically do not equal the taxes
paid in cash by a firm, the “Book-Tax Differences.”

« Companies keep separate sets of financial records for financial
reporting and for tax.

» How much of their profit (net income) does a company pay in tax?

FOSTER SCHOOL OF BUSINESS, UNIVERSITY OF WASHINGTON foster.uw.edu
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Top Corporate Tax Rate, 1909-2025
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2020 2025

1981 Enactment of
federal R&D tax credit

2003: Elimination of
“discovery rule”
expanded R&D tax credit
qualifying activities

2015: R&D tax credits
made permanent under
the PATH Act; AMT turn
off was enacted, which
expanded the number of
companies able to take
advantage of R&D credit

foster.uw.edu
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Mean CASH ETR
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Book-Tax Differences

Book-Tax Differences = Permanent + Temporary Differences

e.g.,
Fines and Penalties
Non-Taxable Income

FOSTER SCHOOL OF BUSINESS, UNIVERSITY OF WASHINGTON

e.g.,
Depreciation differences
Deferred compensation

foster.uw.edu
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Depreciation

Accounting uses Depreciation to allocate the cost of an asset over its
useful life.

E.g., A building might be expected to last 40 years in service, but a
computer may only last 5.

A common way to allocate the cost is to divide the cost over the useful
life of the asset.

FOSTER SCHOOL OF BUSINESS, UNIVERSITY OF WASHINGTON
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Straight-line depreciation examples

For example:

July 1st 2025: Company purchases a computer for $1800. The useful life is

estimated at 5 years / 60 months:
+ Depreciation = $1800/60 = $30 / month.

FOSTER SCHOOL OF BUSINESS, UNIVERSITY OF WASHINGTON
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Depreciation schedule

Fiscal Year Depreciation Running Why?
Ending Expense Balance*

2025 $180
2026 $360
2027 $360
2028 $360
2029 $360
2030 $180

$180
$540
$900
$1,260
$1,620
$1,800

Asset in use for six months
Annual amount
Annual amount
Annual amount
Annual amount

Fully depreciated

* The running balance is a contra-asset called Accumulated Depreciation, a negative number to offset the

asset's original balance, typically reported on a net basis on the balance sheet.

FOSTER SCHOOL OF BUSINESS, UNIVERSITY OF WASHINGTON

foster.uw.edu

18



IRS Tax schedules

IRS uses an accelerated method for
tax deductions called:

MACRS = Modified Accelerated
Cost Recovery System

IRS publication 946: Appendix A.

FOSTER SCHOOL OF BUSINESS, UNIVERSITY OF WASHINGTON

Table A-1.  3-, 5-, 7-, 10-, 15-, and 20-Year Property
Half-Year Convention
Depreciation rate for recovery period
Year
3-year 5-year T-year 10-year 15-year 20-year

1 33.33% 20.00% 14.290% 10.00% 5.00% 3.750%

2 44.45 32.00 24.49 18.00 9.50 7.219

3 14.81 19.20 17.49 14,40 8.55 6.677

4 741 11.52 12.49 11.52 7.70 8177

5 11.52 8.03 9.22 6.93 5713

6 576 8.02 7.37 6.23 5.285

7 8.03 8.55 5.90 4.888

8 4.46 8.55 5.90 4.522

9 8.56 5.91 4.462
10 8.55 5.90 4.461
1 3.28 591 4.462
12 5.90 4.461
13 5.91 4.462
14 5.90 4.461
15 5901 4.462
16 295 4.461
17 4.462
18 4.461
19 4.462
20 4.461
21 2.231

foster.uw.edu
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Tax Depreciation schedule (MACRS)

Fiscal Year Depreciation Running Why?
Ending Expense Balance

2025 $360
2026 $576
2027 $345.60
2028 $207.36
2029 $207.36
2030 $103.68

$360 DDB*, Half-year convention
$936 Accelerated amount
$1281.60 Accelerated amount
$1,488.96 Accelerated amount
$1,696.32 Accelerated amount
$1,800 Fully depreciated

** Double the declining balance, 2*(1/lifetime in yrs), for 5 yrs 2*%1/5 = 40% * 1800 = 720.

FOSTER SCHOOL OF BUSINESS, UNIVERSITY OF WASHINGTON
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Tax-based useful lives, other examples

Equipment (5 yrs) Machinery (7 yrs)
Cars (5 years) Office Furniture (7 yrs)
Computers (5 yrs) Manufacturing

Equipment (up to 10)

FOSTER SCHOOL OF BUSINESS, UNIVERSITY OF WASHINGTON

Land Improvements (15
years)

Commercial Real Estate
(39 years)

Residential Rental
Property (27.5 years)

foster.uw.edu
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Bonus Depreciation

Bonus Depreciation Tax Regulations in the US grant a temporary tax
shield to depreciable assets.

Historical examples:

2001-2004 (post 9/11 stimulus): up to 50% bonus depreciation
2008-2010 (financial crisis stimulus): 50%

2018-2022 (TCJA): 100% bonus deprecation

FOSTER SCHOOL OF BUSINESS, UNIVERSITY OF WASHINGTON
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|
Average Effective Tax Rates for Profitable Large Corporations, 2014 to 2018
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https://www.gao.gov/assets/gao-23-105384.pdf
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B8 datasets.io X +

&« I > ThisPC > abcurtis (\\udriveuw.edu) (U) > > datasets.io Search datasets.io

@ New ~ X )] ) N son~ = (D Details

@ Music Name : Date modified Type
B Videos -git / File folder
L _Labs BUS_AN_500 File folder

. .nojekyll
< _Teaching_2025_2026

e e W crave e datasets.io folder
lass13_15SparkEd

B README.md

I S am e i Abcaion ' “ cmd then enter

U:\BUSAN5@@\datasets.iop glt pu”

warning: redirecting to ://github.com/ashercurtis/datasets.io.git/

dropbox.cache remote: Enumerating objects: 31, done.

remote: Counting objects: 100% (31/31), done.

remote: Compressing objects: 100% (24/24), done.

Unpacking objects: 86% (25/29), 114.45 KiB | 108.00 KiB/sremote: Total 29 (delta 5), reused 28 (
B BUS AN 500 Leonard Teachir C'FI'OI'I] B)

Unpacking objects: 100% (29/29), 4.34 MiB | 2.16 MiB/s, done.

From https://www.github.com/ashercurtis/datasets.io

v B This PC 6877175..0957%e main -> oriain/main

I ﬂgggggg . If no folder, in u: drive add a folder, cmd then enter, and use:

Fast-form: (it clone https://www.github.com/ashercurtis/datasets.io

Dropbox

B __unsorted

® _Research

I spillover_econometrics

> £M Google Drive (G:)

> &= abeurtis (\udrive.uw.edu) (L 5 /202@ .
S Nt .../Casel_GL_Dynamic_JustContainers.yxmd | 362
B .../Casel_GL_Cleanup/Casel_GL_NoHints_Starter.yxmd | 487
5 jteimes ||| e selected | .../Casel_GL_WorkflowCompleted_starter.yxmd | 927
/Cancal idated Secreenina | ict — Madified wuxdh Il Rin butec




End

Joie data; comvert ta GEP and prepar far Sitpt I Reparting.

B-0-0-0-070~ - =7 (@
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=3 —0 0B @ j,‘i-,-f. =

*Load the Remote Labs
Either git clone or git pull the data

foster.uw.edu
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Demo

« Bring in the quarterly E&P data, clean it, and aggregate it into yearly totals for each
company.

* Bringin the other datasets and blend them into one stream so that each company
code has the associated filing entity, tax values, and FX rates.

« Combine the two streams and apply the FX rate to income, tax and add-backs.
Calculate the taxable income and taxes required given a 19% tax rate.

* Prepare a spreadsheet with company totals.

« Calculate the effective tax rate and prepare a formatted tax return PDF for the entire
organization showing pre-tax income, add backs, taxable income, tax, and effective
tax rate.

FOSTER SCHOOL OF BUSINESS, UNIVERSITY OF WASHINGTON foster.uw.edu

Acronyms: E&P is earnings and profit, FX is foreign exchange, in this case add
backs are in the CY Taxes Data and include many different categories such as:
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Start » End

International Group Taxes

[Companies headquartered in the UK need to reper their earnings from anywhere in the world, as well as the tax they p:
the respective countries.

on those earnings in

y o  add-backs, well

(Given the data provided, prepare a simplified tax report for an international cenglomerate calculating the total in GBP by Entity.

M -
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o o fquartedy data to. - g ! .
7 ‘ | = i3 0—0
=
o —@-
et
campany *—‘ jtormatting

——
o £1 = 1 1041
oCurreny wts
o £1) THEN 1

SE [Custerey.
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Step 1

. I B 3T 3 Y eo/e ;
import and prepare data L 2

- All tabs have the Split on:to R i Tidy up the ggregate
« Clean-up
* Joins

« Calculations

urrency units
per £1 = If IsNull

ompany code as
{String

ool

urrency units to
double




Consolidate to a single data source for the company
« Convert all amounts to common currency
« Aggregate to desired account level (add backs, taxable income, tax)

o« Join data, convert to GBP and prepare for output ~

|::>m on Company |[ CurrentField_]*
[FX Rates
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@ Outputs A

{
Company-by-
company
spreadsheet

Output desired data and report
* Report requires some additional formatting
steps and calculations

O

Reporting

300

Go from company
-by-company to
group totals

}Cal:ulate ETR J

D O
[

[H?Sder
@ — o, =
‘ . -t
Number lRO\\' wise \Upd ate column [?he tax return g
formatting names = S Bring the Build the final
B y reporting report
elements )
m —#3  |together

lFooter |

__\
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What will we do today?

* Review
- Data Analytics Workflows

Overview & Demo

Warm-up task and RegEx
Mapping a process to a workflow
Demo 2

Propose a workflow

Submission
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employee_code_cleanup.yxmd +

We have been asked to get a head count of accounting & finance employees in each country, by salaried (paid monthly = "M") and wage employees
(paid weekly "W"). But the data is messy because someone entered country names instead of codes sometimes.

Employee codes are meant to be
3-digit Country Code | Employee ID - office ID | pay frequency

So that
AUS1234-10M

Is interpreted as
Employee based in Australia Employee Number 1234, office location #10, paid monthly (salaried)

@  Data Clean-up Steps A @ Getby country and pay type A

p O .

FOSTER SCHOOL OF BUSINESS, UNIVERSITY OF WASHINGTON foster.uw.edu
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General Ledger Clean Up

The Accounting Department needs to verify the last GL report issued to management against data in the Corporate ERP system. The only version
of the report available is a formatted Excel spreadsheet which is not in a format that can be used by any of the accounting systems. This workflow
needs to ingest the spreadsheet and build a clean tabular data set that can be consumed by the accounting systems.

All of the report header information can be ignored but there are challenges with the field names and table structure that will need to be resolved.
This includes stripping out subtotals and filling down fields so that all records have all relevant data. Also, the Account field contains both the GL
account number and name. These will need to be split to separate fields.

@0 Step 1 Hints - Read and Ciean GL File

Read in the GL Detail Report xisx file. Add a
record identifier 10 each row and updatsthe
calumn headars {5 more ADprOpriate names.

« Step 2 Hints - Extract Account Name and Number

Step 3 Hints - Fill in Row Information, Clean, and Format Data

Step 4 Hints - Qutput Cleaned Ledger

Parse out account name and number values into their
awn fields. Look for patterns in values and their position|
relativeto one anotherto heip with this task

This regular expression looks for data in the
specific format of the account numbers (1
or more numeric digits-1 or more numeric

1 0r more numeric digits)

(ida-\de-ide)

The first appearance of a new account number is
|immediately foliowed by the name of that account.
name and numbers appear in the same record.

Fill in the values in the account name and number fields 5o that each
record is associated with the correct account name and number.

Remous racards that dent contain general ledger data

Fill in the PD colurn values 50 that each record is associated with the
correct PD value:

Remove unnecessary columns, update their order in the dataset and
adjust data types as nesded

» ~

Output an Exceifile with the cleaned General Ledger
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@ Read in CSV Files Starting with “subseription”

OO0
= | | | 2

(Memberstip Mo [W[Remove  Mcakcutate
ot » 0 Hunneeaea |Htota saie per
columns.  Hlsubscription

before acti

Report for further
invesigation.

zipcode by state |
ookup.xisx
Query="Sheet15"

Append Total

[Tax Rate to each
(State row

[ @] Blend and Aggregate Data [ e} Calculate Taxes. -
o«
B
— g S L Y3
[rotal Append Find 2 =
Total Unknown unknown sales lAppend [State Tax iSelect fields {Create formatted EDntplll to Excel
::2""" Sales amounts lappropriste Calculation | |for final table table

—
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BUS AN 500 End-to-End Process Change to a title that describes the process

My Name

Often!

Save
Replace this text box with a description of the process you are logically describing. Give overall here and any detail needed in the text boxes below.

@ Inputis) ~

Describe what your input data looks like.
Tools youwould use aretypically inthe
In/Out (green folder) category.
Sometimes you may need to clean the
datausing apreparationtoollike Data
cleansing or a parsing tool (greenish
hexagon) like regex, text-to-colums, or
datetransformations. Joins woud be

used if you have muitiple input datasets.

FOSTER SCHOOL OF BUSINESS, UNIVERSITY OF WASHINGTON

~

@ Transformation of the data

@ Outputis) ~

Describe the transformation, typical tools here
include the preparation (blue circle) tools and the
transform (orange connected nodes icon) and make
other changes during this part ofthe workflow The
steps should be as logicaland inthecorretorderas
possible. Other examples could betorejoin summary
data, or add in new data at a different level of
aggregation (i.e. state-level datain one ofthe
demos).

Describe the desired outputs from
theworkflow. These mightinciude
dataused in another program for
analysis, inwhich caseyou'd use

an output tool from the infout
(green folder) category.

foster.uw.edu
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Submission

Upload all the files to canvas “Professionalism
(individual): Alteryx Submission” submission portal.

All individually or as a single zip (either is fine).

FOSTER SCHOOL OF BUSINESS, UNIVERSITY OF WASHINGTON
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BUS AN 500 End-to-End Process Change to a title that describes the process

My Name

Often!

Save
Replace this text box with a description of the process you are logically describing. Give overall here and any detail needed in the text boxes below.

@ Inputis) ~

Describe what your input data looks like.
Tools youwould use aretypically inthe
In/Out (green folder) category.
Sometimes you may need to clean the
datausing apreparationtoollike Data
cleansing or a parsing tool (greenish
hexagon) like regex, text-to-colums, or
datetransformations. Joins woud be

used if you have muitiple input datasets.
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~

@ Transformation of the data

@ Outputis) ~

Describe the transformation, typical tools here
include the preparation (blue circle) tools and the
transform (orange connected nodes icon) and make
other changes during this part ofthe workflow The
steps should be as logicaland inthecorretorderas
possible. Other examples could betorejoin summary
data, or add in new data at a different level of
aggregation (i.e. state-level datain one ofthe
demos).

Describe the desired outputs from
theworkflow. These mightinciude
dataused in another program for
analysis, inwhich caseyou'd use

an output tool from the infout
(green folder) category.

foster.uw.edu
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What will we do next?

Automation

« Explore the potential for Automation in
Accounting & Finance Analytics and more
broadly.
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Thank you

FOSTER
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