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Data Analytics

Visualizing to Informed Decisions

Bryce Gartner, Principal
Digital Platform and Analytics

Cherry Bekaert Digital Advisory -
..: Cherry Bekaert"

Your Guide Forward

Poll Question #1

» Do you currently have a formal analytics strategy?

A. Yes

B. No

C. Not Sure

D. No, but | have been pushing for one for years



6/2/2021

MicroStrategy 2018 Global State of Enterprise Analytics Report

Breaking it Down
Analytics

+

Visualization

Informed Decisions

(A}
(V)



https://www.microstrategy.com/us/go/global-state-of-enterprise-analytics-2018?CID=70144000000ffo8AAA
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Gartner Analytics Ascendancy

How can we
make it happen?

e Prescriptive

happen?
e Predictive

Why did it

happen? Analytics

Diagnostic

Value

—>

Difficulty Gl
Analytics Version n.1
Bryce Gartner
Descriptive
=
. Predictive
@
Prescriptive
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Excel — Most Widely Used Tool
Row ID  Order ID Order Date Ship Date Ship Mode Customer ID  Customer Name Segment Country City State
1CA-2017-152156 11/8/17 0:00 11/11/17 0:00 Second Class CG-12520 Claire Gute Consumer United States  Henderson Kentucky
2CA-2017-152156 11/8/17 0:00 11/11/17 0:00 Second Class CG-12520 Claire Gute Consumer United States  Henderson Kentucky
3CA-2017-138688 6/12/17 0:00 6/16/17 0:00 Second Class DV-13045 Darrin Van Huff Corporate United States  Los Angeles California
4US-2016-108966 10/11/160:00  10/18/16 0:00 Standard Class  SO-20335 Sean O'Donnell Consumer United States _ Fort Lauderdale Florida
5US-2016-108966 10/11/16 0:00 10/18/16 0:00 Standard Class ~ SO-20335 Sean O'Donnell Consumer United States  Fort Lauderdale Florida
6CA-2015-115812 6/9/15 0:00 6/14/15 0:00 Standard Class  BH-11710 Brosina Hoffman Consumer United States _Los Angeles California
7CA-2015-115812 6/9/15 0:00 6/14/15 0:00 Standard Class ~ BH-11710 Brosina Hoffman Consumer United States  Los Angeles California
8CA-2015-115812 6/9/15 0:00 6/14/15 0:00 Standard Class ~ BH-11710 Brosina Hoffman Consumer United States  Los Angeles California
9CA-2015-115812 6/9/15 0:00 6/14/15 0:00 Standard Class ~ BH-11710 Brosina Hoffman Consumer United States  Los Angeles California
10CA-2015-115812 6/9/15 0:00 6/14/15 0:00 Standard Class ~ BH-11710 Brosina Hoffman Consumer United States  Los Angeles California
11CA-2015-115812 6/9/15 0:00 6/14/15 0:00 Standard Class ~ BH-11710 Brosina Hoffman Consumer United States  Los Angeles California
12CA-2015-115812 6/9/15 0:00 6/14/15 0:00 Standard Class ~ BH-11710 Brosina Hoffman Consumer United States  Los Angeles California
13CA-2018-114412 4/15/18 0:00 4/20/18 0:00 Standard Class  AA-10480 Andrew Allen Consumer United States  Concord North Carolina
14CA-2017-161389 12/5/17 0:00 12/10/17 0:00 Standard Class  IM-15070 Irene Maddox Consumer United States  Seattle Washington
15US-2016-118983 11/22/16 0:00 11/26/16 0:00 Standard Class ~ HP-14815 Harold Pawlan Home Office  United States  Fort Worth Texas
16US-2016-118983 11/22/16 0:00 11/26/16 0:00 Standard Class  HP-14815 Harold Pawlan Home Office  United States  Fort Worth Texas
17 CA-2015-105893 11/11/15 0:00 11/18/15 0:00 Standard Class  PK-19075 Pete Kriz Consumer United States  Madison Wisconsin
18 CA-2015-167164 5/13/15 0:00 5/15/15 0:00 Second Class AG-10270 Alejandro Grove Consumer United States ~ West Jordan Utah
19CA-2015-143336 8/27/15 0:00 9/1/15 0:00 Second Class ZD-21925 Zuschuss Donatelli Consumer United States San Francisco California
. <
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Excel

30 Years Later — Price Waterhouse, 88% of all spreadsheets contain an error, >150
Rows 92%

Row ID__Order ID Order Date Ship Date Ship Mode Customer ID__Customer Name Segment Countr: Cit State
1CA-2017-152156 11/8/170:00  11/11/17 0:00Second Class  CG-12520 Claire Gute Consumer United States Henderson Kentucky
2CA-2017-152156 11/8/170:00  11/11/17 0:00 Second Class CG-12520 Claire Gute Consumer United States Henderson Kentucky
3CA-2017-138688 6/12/17 0:00 6/16/17 0:00 Second Class  DV-13045 Darrin Van Huff Corporate United States  Los Angeles California
4US-2016-108966 10/11/160:00  10/18/16 0:00 Standard Class  SO-20335 Sean O'Donnell Consumer United States _ Fort Lauderdale Florida
5US-2016-108966 10/11/160:00  10/18/16 0:00 Standard Class  SO-20335 Sean O'Donnell Consumer United States  Fort Lauderdale Florida
6CA-2015-115812 6/9/15 0:00 6/14/15 0:00 Standard Class  BH-11710 Brosina Hoffman Consumer United States  Los Angeles California
7CA-2015-115812 6/9/15 0:00 6/14/15 0:00 Standard Class  BH-11710 Brosina Hoffman Consumer United States  Los Angeles California
8CA-2015-115812 6/9/15 0:00 6/14/15 0:00 Standard Class  BH-11710 Brosina Hoffman Consumer United States  Los Angeles California
9CA-2015-115812 6/9/15 0:00 6/14/15 0:00 Standard Class  BH-11710 Brosina Hoffman Consumer United States Los Angeles California
10CA-2015-115812 6/9/15 0:00 6/14/15 0:00 Standard Class  BH-11710 Brosina Hoffman Consumer United States  Los Angeles California
11CA-2015-115812 6/9/15 0:00 6/14/15 0:00 Standard Class  BH-11710 Brosina Hoffman Consumer United States  Los Angeles California
12CA-2015-115812 6/9/15 0:00 6/14/15 0:00 Standard Class  BH-11710 Brosina Hoffman Consumer United States  Los Angeles California
13CA-2018-114412 4/15/18 0:00 4/20/18 0:00 Standard Class  AA-10480 Andrew Allen Consumer United States  Concord North Carolina
14CA-2017-161389 12/5/170:00  12/10/17 0:00 Standard Class  IM-15070 Irene Maddox Consumer United States _ Seattle Washington
15US-2016-118983 11/22/160:00  11/26/16 0:00 Standard Class HP-14815 Harold Pawlan Home Office  United States  Fort Worth Texas
16US-2016-118983 11/22/160:00  11/26/16 0:00 Standard Class ~ HP-14815 Harold Pawlan Home Office  United States  Fort Worth Texas
17 CA-2015-105893 11/11/150:00  11/18/150:00 Standard Class  PK-19075 Pete Kriz Consumer United States Madison Wisconsin
18CA-2015-167164 5/13/15 0:00 5/15/15 0:00 Second Class AG-10270 Alejandro Grove Consumer United States ~ West Jordan Utah
19CA-2015-143336 8/27/15 0:00 9/1/15 0:00 Second Class  ZD-21925 Zuschuss Donatelli Consumer United States _ San Francisco California
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Critical Questions

» Driver of All Analytics

’H" i
DUSINESS
Vision

e Support th

"
_——
Mission

> Goals

W > Disprove
MG | Core
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ICImOanalytlcs

1 Cherry Besaert

Financial Summary

(Click charts to filter)

................................ _ Regional Analysis

Expense Budget v Actual Net Income

$16K
($32K) I

(57%) I

$545K

$551K

$164K

South B535K

West

Other

$409K

e Outcome

> Impact Preferred Future
e Strategic Objectives

> Prove a theory

a myth

[A]
(V)

Show P&L  Show Balance Sheet

AR Summary

Open Invoices
$726

Overdue Invoices
$539K

Total Invoiced Amount
$2,180K

Payments
$1,843K

Grand Total 86% $2,168K
[ Openinvaices [ Overdue Invoices [ Payments
Expense Budget v Actual Trend Trend
5iﬁwK
$339K 356K
: $330K
286K $286K
$249K 242K $229K FAs $242K
$70K s152¢
78% $59K
70% $56K
$59K
2 Jan-20 Feb-20 Mar-20 Apr-20 Way-20 Jun-20 Jul-20
30% W Architecture & Design [l Asset Management
Jan20 Feb 20 Mar 20 Apr20 May 20 Jun 20 Jul 20 Preconstruction B construction
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Overall Incidents by Category Time Series Trend
. Category Alarm DateTime
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Project Phoenix Communities

Project Phoenix in October 2019

x © OpenStreetMap

Project Phoenix for Top 3 Crime(s)
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Month of Date Time From

Month of Date Time From
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Month of Date From
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Benford’s Law — Analytic

Wean Absolute Deviation: 0.00609
Zonclusion: Acceptable conformity

GROSS_AMOUNT
First Digit - Fositive Values

6

5
Digit Secuence

& UpperBound ¥~ LowerBound =8~ Expecied Count [l Actual Court

» Normal Random Distribution

The principle that in any large, randomly
produced set of natural numbers, such
as tables of logarithms or corporate
sales statistics, around 30 percent will
begin with the digit 1, 18 percent with 2,
and so on, with the smallest percentage
beginning with 9. The law is applied in
analyzing the validity of statistics and
financial records.
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Poll Question #2
Which scenario represents fraud?

» Buzzin Electric
Specialty Contractor

» Hammer’n’Nails
General Contractor

s 6 7 [ B

O Seuanse

s
DigitSequence

* LowwBong = Expeeacoun [ Azl Count
B Upper Bound ¥ LowerBound 4= Expected Count [l Actual Count u

[A]
(V)
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Data Elements
» Keys to Enriching Analysis

» Internal Data
e G/L-ERP
e Operational

» External Factors and Data
e Publicly Available Data
e Regulatory and Compliance
e Vendor
e Weather

(A}
(V)

18
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Data Analytics Helps Uncover Truth

6/2/2021

Overtime Scatter Plot )
Employee OT Hours & Percentage Pay
‘ear: 2016, Dept:  Sheriff’s Office
o Known collusion - altered time
1000 sheets for unearned OT for @
@‘/ this employee by the HR
Director
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Data Analytics Detect Irregularities
School Bus Maintenance Cost in $ Millions R&M spend with
4 Annual Maint ($Million) — Linear (Annual Maint ($Million)) Fraud
8.0
4
7.0
6.0
5.0
C ¢ R&M without
.0
O ! Fraud
S 30 *
T 2.0 .
/
1.0 L 2 *
~ /
200 400 600 800 1000 1200 1400 1600 1800 2000
-1.0
' Number of Buses in Service Per County
20 -
20 -2
20

10



iCiMOanalytics  Construction Project Summary """ e et roee
By S ey St (Click and drill down on Property Name for details) i
Active Projects Projects Running $2,575,741 Budget
3 1/1/2019 to 5/30/2021 $679,404 Invoiced Costs

26% of Budget

Property Name Project Building Type  Task Status
Administration NewBuilding  General Office  Complete
Construction Dvardin 27
(ow1)
ESStation5  Redesign- complete [ A %
Refitting In Progress ¢ o /
Open { . \
overdue [l G
Water Facility  NewBuilding  Production Complete Bee Cave 4 /
Construction Open
\
Overdue Me
o 5 10 15
M Complete W Open Tasks B
[ In Progress W Overdue
. 23%toBudget Cost
Assigned To Task Status /Sunset' 779 to Completion .
ConstructionTeam  Open I ) G
overdve |
Design Team complere [N BearCreek’  ESStation5
open Redesign - Refitting 2/
Overdie | 34% to Budget Cost v =
t 70% to Completion / Water Facility
Engineering Team complete [l / New Building Construction
InProgress [l Santeanny 33% to Budget Cost
oper 7%t Complaton
overove bz b \ (]
Executive Team complete [l
oen ()
overdee [l L Buda Creed eV
0 5 10 15 o
Tasks © 2020 Mapbox © OpenStreetMap_
. . - . - Property Nama
1CIMOanalytics Construction Project Details Esstavions
0 ey et (Use filter on right to view details of projects)
ES Station 5 Project Running . t”‘:‘“ "Ea‘; . $174,119 Budget
. S '0% to Exp. End Date $59,704 Invoiced Costs
Redesign - Refitting 7/31/2019 10 5/30/2021 T s
Tasks by Teamand Status 218 Budget vs. Actual by Team
enginosringToor [N = = engnesrngeor R
constructonteor [ S constructian Team (R $:0¢
oesign Team [ H Design Team -ssa-(
project mansgement Teom [ H S0 roject anagemant Teorn [ 5%
Executive Team [ Hige . ExecutiveTeam  [Js20x
W complete M open 119 Nowl 19 Marl20 120 NovL20  Marl 2l Juil2l
[ infrogress I Qverdue
Task Actual Budget  Variance Variance %
Funding [ | $13.7K S8.6K $5.1K 59%

Pre-Planning _Architectural Design
PrePlanning _Material Analysis / Engineering Design
Pre-Planning _Solicition of Bidding / SubCantractars
PreFlanning el
Pre-Planning _Permitting Requests

Prelanning _Permitting Approval

Mobilization _Pre-Construction Meeting

jon of SubCantractars

Mobilization _Staging & Stockpiling []
Clearing Woving Utilities ]
Site Clearing 1
Framing (]
Construction  HVAC Installation I
Construction ]

Constru

Apgroval
Post-Constru.. Cleanup & Demobilization

Post-Constru.. Closing out Per Today

1,19 Jan1,20 Jul1, 20 Jan1,21

22

ul1,21

suoK  $135¢ 50.6K a%
$21.8K $9.8K  $12.0K 122%
§10.1K 365K 536K 6%
S0.0K  $117K $0.0K o%
30.0K $9.0K S0.0K 0%
$0.0K 364K $0.0K 0%
30.0K $9.4K S0.0K 0%
S0.0K  $127K $0.0K 0%
30.0K $7.0K S0.0K 0%
$0.0K 357K $0.0K 0%
30.0K 395K $0.0K 0%
S00K  $113k $0.0K 0%
S0.0K  $111K $0.0K 0%
300K  $100K $0.0K 0%
S0.0K  $116K $0.0K 0%
300K $125K $0.0K 0%
$0.0K $7.8K S0.0K 0%
$597K  $174.0K (§114.4K)  (s6%)

6/2/2021
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Poll Question #3

» What is your favorite use of Artificial Intelligence and
Machine Learning?

NFL — AWS Next Gen Stats

Amazon Other Customers Bought This
Hurricane Spaghetti Models

Netflix Recommended Movies

| have no idea what Al/ML does.

mooOw2»

(A
(V]

23

23

Al and ML
» Finding Opportunities

» Designing models to incorporate more data
» Including more outside impacts

» Narrowing spread of predicted outcomes

» Prescribing solutions

[A]
(V)

24

24
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icimOanalylics

A A

ct Branch Name

dult Collection Circulation

Select a data point to filter the Adult Circulation Detail in the bottom right of the dashboard.

Adult Non-Fiction

Adult 640- 649: Home & family Adult 740- 749: Adult 970- Adult 810- Adult Adult  Adult  Adult
management Drawing & Decorative 979: History 819 370- 630- 340-  290-
arts of North 379: 639: 349: 299
1,508
Adult 800-
Adult 790- 809:
799: Sports,
mes,
e Adult 510-
519:
Adult 240-
249: Christian
Adult 610- 619: Medicine & health Adult 340-
: - practice & o45: History
Adult 360-
9: Social  Adult 320-
problems & 39
Adult Fiction Categories Adult Paperback Adult Circulation Detail
Adult Hardcover Fiction Adult Paperback
Adult Hard Myst Romance Browse Call Publication
Clilib sl fath L No Browse Title Browse Author Year Branch
Adult Paperback Fiction | 613 - -
Adult Hardcover Roma.. 001.9BRO | Suspicious minds : why we believ..| Brotherton, 2015 Rolling
Adult Hardcover Histor.. Adult Paperback Mystery | 503 | | 0019LEC  Atlasofcursed places:atravel | LeCarver, Olivier, 2015 Lakedal
guide to dangerous and frightful .. author. Ralling
Adult Hardcover Scienc.. 864 . n
Adult Paperback Fantasy | 380 || | 001.42B00 | The craft of research Boath, Wayne C 2008 Linden
Adult Hardcover Fanta. 830 Adult Paperback sci 001.94 HAN | Magicians of the gods : the forgo..| Hancock, Graham, a.. 2015 Barring
Adult Short Story Colle..| 355 Fi:::nape' ackSclence (9681 | [ 002.09 DAM | The case for books : past, presen... | Darnton, Robert 2009 Linden
004.6DON | Network warrior Donahue, Gary A 2011 Barring
GalEicR oo VA 75| | adult Paperback western | 80 author. Lokeda
Adult Hardcover Weste.. 52 UhErT
Adult Paperback " it
Adult Graphic Novels 14| | Historical Fiction 004.09DYS | Turing's cathedral : the origins of.. Dyson, Gecrge, 1953- 2012 Linden

iCi M QO analytics
by S Coerry s

Select Branch Name
Multiple values

Organization
Name

Barrington
Beach Springs
Crystal Estates
Digital Library
Lakedale
Linden Hills

Rolling Brook

Select a Transaction Type

Check out

10 11 12

Transactions by Hour

Select a Workstation Type
Multiple values

13

Transactions
84

17 18

19

20

6/2/2021
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ct Branch Name

ICIM Oanalytics Branch Usage Overview

oy S iy sevaet

Total Circ Items Total Transactions Total New Cards Total Door Count Total Reference Qs
777,389 25,789 221 962,800 692
Monthly Door Counts o[l 221,150
2017 2018
Branch Name July nber October January

Barrington
Crystal Estates
Digital Library
Lakedale
Linden Hills.
Rolling Brook

Willowhurst

Monthly WiFi Use

WiFi Sessions

mber 2017 March 2018 June 2018

June 2017 September 2017

Select a Region to Highlight
M North M south W West

Icimo A Turnover Rate per Branch

Select Branch Name se a Month
Barringta )
Barrington
Collection Name Turnover Rate Circ Items Transactions
Children’s Entertainment Video 1.079 76 82
Adult Entertainment Video 0731 1,270 929
Kits 0.625 8 5
Adult Graphic Novel 0618 55 34
Television Series 0.496 280 139
Adult Large Print 0.481 79 38
Job Skills 0.450 124 57
Teen Fiction 0.391 617 241
Children’s Graphic Novel 0.390 688 268
Teen Graphic Novel 0.370 605 224
Teen Biography 0.367 30 11
Adult Audiobook 0.357 1,528 546
Adult Fiction 0.350 3,164 1,107
Children’s Fiction 0.335 2,971 996
Teen Paperback 0.326 43 14
Adult Non-Fiction 0321 3,586 1,150
Children’s Picture Books 0.300 7,048 2,113
Classics 0.292 89 26
Adult Biography 0.287 275 9
Teen Non-fiction 0.265 325 86
Children’s Audiobook 0.253 198 50
Adult Educational Video 0.247 542 134
Teen Magazine 0.238 21 5
Adult Paperback 0.220 708 156
Children’s Music 0219 128 28
Children’s Educational Video 0210 395 83
Children’s Paperback 0.188 426 80
Children’s Non-fiction 0163 2,522 411
Children’s World Languages 0.147 238 35
Adult Basic English 0.125 32 4
Children’s Rinaranhy n11a ang a6

6/2/2021
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ICIMOanalytics Collection Rebalancing Report

Select Floating Branch  Select CollectionName  New Items that have not Circulated for 60 Days
g s at Barrington as of 11/13/2017 4:23:44 PM

BrowseCallNo BrowseAuthor BrowseTitle Barcade ToName FirstAvailableDate LastCircDate
641.853 CUR Curl, A 5/9/2017 / 17
782.42166 SHA Mul 29/2017
ADULT PB ROMANCE GRE
ADULT PB ROMANCE NIG
CLASSICSTE

DVD DRAMA AFT Mul

DVD DRAMAFIF Mul

DVD DRAMA SAL PERSIAN [l

EASY 362.87 MCC MeCarney,
EASY 507.8 LOO Mul

EASY 513.211 DOB Dobson, Christina, au
EASY 551 BEH B
EASY 577.7 HAN Hai
EASY 577.69 SIL
EASY 590 TEK
EASY 591.7 LEW

ami, author, Candy is magic : re

Shake it up : great

1972- author

M., author

EASY 591.73 LEW Le | Patrick,
EASY 591.76 LEW Le | Patrick,
EASY 613.6 JEN ngs, Rosermnary, aul S

Safe on your bik:

on t chool

online
EASY 618.2 ADA

EASY 624.1ENZ

EASY 796.81 PAN

EASY 811.54 BROOKS

EASY BIOGRAPHY GINSBU..

EASY BOARD BEE Bee, llustrat Stanley's Rivs o 8,
EASY BOARD BOY Boyntor or, illus.. But notthe h 6
EASY BOARD CRE thor Freight train rbor
Ely Nompeka 8/15/2017

EASY BOARD DEW Mul LliamalLlz

Communicating

fanz @

» Visual Data Storytelling
» Engaging Audiences

» Providing Insight
» Demystifying Complex Analysis

30

6/2/2021
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ici analytics q
ICImom::c»xw--u-- Executive Board Report
COHECﬁon -

Monthly Visitors @ Monthly New Patrons Monthly Circulation YTD Checkouts YTD Renewals
794,814 165 855,593 83,433 98,919
New Patrons M Fy 2017 M Fy 2018 YTD Circulation YTD New Accounts

S
o - 4,533,398 G 57
60 342
Programs and Attendance Website, WiFi, and PC Use

YTD Program Attendance MTD Program Attendance Q Website Traffic
-
o

44,253 14,266 93,945

Reference Activity WiFi Sessions
Jan  Feb Mar Apr  May

Jun  Jul  Aug Sep Oct MNov Dec

YTD Reference Questions MTD Reference Questions ‘ ‘ - ‘ | ‘
MTD WiFi Sessions

712 59
2,259
% of Total Reference Questions by Age Group YTD Computer Sessions MTD Computer Sessions
2017 2018 82,851 13,809

Under 18
neer Avg Time per PC Session (mins)

Over 18 . 7.86

August 2020 Year to Date totals are

based on Fiscal Years:

August 2020 July 1- June 30 PRNCEGE?JRGE‘SCOSIQN'IY
MEMORIAL LIBRARY SYSTEM
Programs and Attendance
Monthly Visitors Yea'j TO Date Monthly Monthly YTD
Q Visitors Programs Attendance 9 Program..
0 0 127 1,705 243,692
Collection Use PC/ WiFi/Website
Monthly Collection YTD Collection Website Pageviews
Use Use
242,570 413,512 532,052
. . . - Monthly PC Monthly WiFi
Physical Digital Physical Digital Sessions Sessions
104,411 138,159 118,849 294,663
Reference/Information g s
Monthly Y1D YTD PC Sessions YTD WiFi
Reference Questions | Reference Questions
7,176 10,976 0 28,129

6/2/2021
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:: Cherry Bekaert*

CPAs & Advisors

33
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