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The Evolution of Data
Processing in Fleet Management

2010 — present

1995 - present

The age of data
* Graphic user immersion and
1980-1995 interface (supposedly) data-
* Character user « “Civilianization” of driven management:
interface fleet data . Tel .
Pre-1980 - , elematics
* Limited query and processing; * Mobile Apps
* Paper-based records reporting functionality employees at all « Business Intelligence
* Subjective judgment -« High degree of levels become * Internet of Things
. 1e dependence on data engaged in data * Autonomous Vehicles
's king entry clerks and IT gathering and * “Uberization” of
specialists information Transportation

consumption

e Continued
evolution of data
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The Data Analysis Process

* Ask a question

* |dentify data sources

» Conduct exploratory data analysis

* Clean the data

» Select appropriate analytical technique(s)

* Conduct analysis

» Challenge your results

 Document your steps and present your work
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Ask a Question

» Typical questions that fleet managers try to
answer through data are:

* |s my fleet the right size?
* Do | have the right types of vehicles?
 Am | replacing vehicles on time?

* Do | have the right size staff, garage, or parts
inventory?

 Am | accurately capturing my costs (i.e., am |
competitive with the local market)?
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Data Sources

 Fleet and fuel card transactional data
* Fuel management systems
 Telematics devices

» Motor pool management and key control
systems

* Asset records
* Work orders
* Fleet management information systems

Copyright © 2017 Mercury Associates, Inc. All rights reserved.
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Key Issues with Data Sources

 Each data source can present its own types of
Inaccuracies:

— Manual meter entries at the pump
— Improperly calculated operating rates
— Lack of segregation between dissimilar costs

* Any time humans are involved in data collection,
there is more opportunity for error

* Poor data integrity can skew your results and

undercut the story that you are trying tell about
your fleet

Copyright © 2017 Mercury Associates, Inc. All rights reserved.
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Exploratory Data Analysis

* Import the data into a spreadsheet and
start calculating basic metrics

— Cost per mile
— Annual miles per vehicle

 Normalize Data
— ldentify outliers
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Text Import Wizard

* Fleet card or FMIS data is often exported in comma
separated value (*.csv) format.

« This data can be imported and formatted using the
Text Import Wizard

X375562,Wisconsin, 42258,
X375562 ,Wisconsin, 42276,
X375561 ,Wisconsin, 82256,
X375561 ,Wisconsin, 42256,
X375561 ,Wisconsin, 42234,
X375561 ,Wisconsin, 42247,
X375568 Wisconsin 42248,
X375568 Wisconsin 42265,
X375559 Wisconsin 42258,

=

Stock Number,Account Namse,Transaction Date,Vehicle Oescription, Make Model,Year,Product,Product Descrl)

,CHEVROLET , SILVERADO, 2015, ETH, Unleaded Ethanol (10X blend),27.49,GA,2.47,67.
,CHEVROLET, SILVERADO, 2015, UNL, Unleaded 1,22.86,64,2.39,54.62,,,,54.62,-7.52,!
,FORD, EXPLORER , 2016, E85,E-85,10.9,64,2.1,22.87,,,,22.87,-3.59,0,19.28,-1.99,'
,FORD, EXPLORER, 2016, WASH, Car Wash,1,64,8,,8,,8,8,,0,8,0,54720,0, Service, 538,
,FORD, EXPLORER , 2016, ETH, Unleaded Ethanol (16X blend),14.52,64,2.85,41.37,,,,
,FORD, EXPLORER , 2016, UNL ,Unleaded 1,16.22,64,2.6,42.15,,,,42.15,-5.33,0,36.82
,FORD, EXPLORER, 2016, ETH, Unleaded Ethanol (18X blend),14.89,GA,2.48,36.91,,,,
,FORD, EXPLORER, 2016, ETH, Unleaded Ethanal (18X blend),13.34,GA,2.4,32.8,,,,3
,CHEVROLET, SILVERADO, 2015, ETH, Unleaded Ethanol (10X blend),26.63,GA,2.47,65.°

X374875 Mississippl, 42261, ,FORD,F150,2011,UN+, Unleaded 2,27.42,GA,2.88,57.@1,,,,57.81,,0,57.01,-6.5,
X374875 Mississippl, 42236, ,
X374874 Mississippl, 42230, ,
X374874 Mississippl 42269, ,FORD,ESCAPE NYBRID, 2089,UNL,Unleaded 1,10.26,
Cdx37a87a Mississippl, 42249, ,

SW T "¢¢‘§ v“

FORD,F150,2811,UN+ ,Unleaded 2,28.5,GA,2.44,69.5,,,,69.5,,0,69.5,-6.75, 394,
FORD, ESCAPE MYBRID,2009,UNL,Unleaded 1,12.72,G4,2.24,28.5,,,,28.5,-0.69,0
.95,20,,,,20,.0.55,0,19..
.96,25,,,,25,-0.66,0,24.

GAl
FORD , ESCAPE MYBRID, 2009, UNL ,Unleaded 1,12.14 GA,2
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Text Import Wizard

* To open, from a blank Excel document,
click on Data > From Text

INSERT PAGE LAYOUT FORMULAS REVIEW VEW

g

I s ™y & Connections 5 [TTR) Y >

| L8 E 2y o comections T 91 B2 \
From Ferom B From BFrom Other bosting Refresh ;. Sort Fiter

Sowces~ Commectors  All- ¢ L= v

Dl ixtemal Data conmechons Sont & Filler

Al ° Jrx
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Text Im

* Navigate to your file, select it, then click

Import

port Wizard

@) \mpont et fie

+
Ougareee »

o Qunch a0cess

Mew ke 5 o @

& Downiseds #
& Google Drive #

o OneDove » SNEPMANIES » NIS 20T v & aach F'i 0

~

8, Fleet Cavd Dot

v Ted Rt v

- -~
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Text impott Witaed - Step 1 of 3

The Tewt Wicard Ras determined that your data n MNued Wiaen,
IS 1 Lomell, NOASE Nest, ot ¢hotse TRe Gl Type Thal Best deiones yout dala

Ongnai 2ata type

w

437 : Ot United 2201 '

Preview of Sbe C lUsert NERCURY OneDeny #NPWA RESNES 2017 Meet Card Data <oy,

ook Mater, Aeoowats Name, Trassacticon Deze Velhicle Description Make NModel A
S JIVARE Visoonsin 422680,  COREIVROLET, SILVRADO, 2015, 279 _Unlesded Echancl
TEE€2 VWigoonein 42276, . CREVROLET, SILVTAADO, 2015 Dol Unlesdea 1,22 04,
TEE6L Wigsconein 422584, FPOAD EXFLORER, SOLC EOG X058, 100, G0, 2.2 ,22.0,,

TREEL VWisconain 412084, PORD EXFLORER, ZJ0LC WASH, Caz Vaah L EA 6, .0, 0.0y
>

Cancel | testr |J  fens

ssociates, Inc. All rights reserved.
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Tedt gt Wizad - Shep 2 of 3 7

x

Thit 1o0een iets pou et the defmbers youur dats contant. Tow can sae how pour tet 3 MYecied in the
previcw Beldw

Cebomters A quick note on dates:
(= Excel stores dates as serial numbers,
p— but displays them in MDY format.
Date Values start at O for 1/1/1900,
[] Cmer: and increase sequentially.

The numbers below are Date Values
Dol grevem

ook Nuaber heocunts Name Fransaction Dete Velisle Desoriptica Make 2N
268682 Lescasin - L'.)d"s')b‘.l!
)I5542 Lecoasin i CRIVOLET
IGE4L Laccaaln by £ 4 oab
o 11 tsccasin 2284 oD A
< >
© 2017 Mercury Associates, Inc. All rights reserved.
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Ted ot Wiead Shep 3¢ 3 7 x

Thit 1o0eee lets pou it each column and st the Data Fomat

ala Taimy
LETr i | PSR S T
- . ML temperers) spiurd T Tent

() Dater MOy v Aenries
() 0o nat oot cobemn [xkipd

Make sure Date Values are left as General;
only select Date format if you see the actual date in the Data preview.

Otherwise, “42276" turns into 4/22/76 instead of September 29, 2015

waiole Desoription Maxe P A

RIVALLET B
RIVBLLET 5
oap =
oRkD FA:.V

< >

o | | <
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e rrpoft Waead Shep 3o 3 7 x

Thit 10000 et pou select each column and set the Data Tormat
Ceduma Sals Taimpn

Gendral cormerts susent valhuet 10 numBery date valuet 1o Seler and
N iemaerers) shaiued 10 et

Adearces

Leoas Coat
I
B4 42
S
.

< >

Cantel « Btk tonh

2017 National Education Seminar EJ

YOUR EDUCATIONAL TRACK TO SUCCESS

15 wr - <~ -



One last step...

mpo®t Deta L4 x
Select Row you wart 10 view it Satla in powr workbook.
C" "ale
xy PovctTatie Rezort
":4 P rget
%

Only Crestr Conmeion

o AGSS iy data to the Data Meode

e ()
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The Results

Al S2ock Number
a 3 - o E

1 Iseoaz Number !Aaount Name Triedaction Date Vehicle Descniption Nake

! OX3rssar Wisconsin 911/2015 CHEVAOLET
| X3TSsar Wisconsin 93/ 2:015 CHEVROLEY
4 X3rsss: Wisconsin 249/2015 FORD

S X375861 Wisconsin 949/2015 FORD

£ X375561 Wisconsin a/18/2015 FORD

7 X375861 WiSCONsIn &8/31/2015 FORD

£ OX375560 Wisconsin 91/2018 FORD

v X375560 Wisconsin 9/18/2015 FORD

0 X37555% Wisconsin 9/14/2015 CHEVROLET
1 X374875 NS LIDD 9/14/2015 FORD

1 X374375 MESSHEEaDD /2042015 FORD

3 X374 ASS SO 8/14/2015 FORD

14 X37484 MESSHSDDI 9/22/1015 FORD

5 X374 Misstssippi 9/2/2015 FORD

16 X374373 AUSSESSIDDI 9/17/2015 Pickup Ford

7 X374873 MISSS I 9/22/2015 Pickup Ford

i x374273 MIsSHSIODI 9/2/2015 Puckup Ford

Sheet! + .
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Filtering Data

Used to narrow your focus based on the
contents of a column (e.g. to show only E85

fuel costs, etc.)
 Click on Home > Sort & Filter > Filter

zzzzzzz
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A L C 0 !
I Stock Numb * Account Nansocﬂon Da * Vebicle Description * Make

fi Senaw? 9/11/2015 CHEVROLET
11 SenZeeh 2015 CHEVROLET
ot by € 9/9/2015 FORD
< 9/9/2055 FORD
8/18/200% FORD
83172018 FORD
Tet Fitens ’ QII/JOD FORD
o po Wian2018 FORD
Wi11/2008 CHEVROLULT
® aams FORD
8/20/2015 FORD
8/34/2015 FORD
9/22/2015 FORD
9/2/2018 FORD
917/2015 Pickup Ford
9/22/2015 Pickup Ford
v Y2/2015 Pickup Ford
_ 9/22/2015 Pickup Ford
Caniel 9/23/2015 Pickwp Ford
9/29/2045 Pickup Ford
22 X3M872 Mississippl 8/34/2015 Pickup Ford
23 X3M872 Mississippi 9/16/2015 Pickup Ford

*’gbt © 2017 Mercury Associates, Inc. All rights reserved.
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I C () i
I Stock Numd * Account Name ~  Transaction Da ~  Vehicle Description * Make

2 XI7S56 TL Sen Oldest 1o Nowent CHEVROLET
3 X3IT55E L San Newest 1o Olesnt CHEVROLET
apanss TR———T _
s X3S o Filtering options change depending on the data
6 X374 - being filtered, be it numbers, text, dates, etc.
T OX3ITNSE
8 X3IN4 Cee Flters
9 X374 '
10 X37353 -
| 37487 ¥ Selett AR
o o 2018
12 X3M87 Lo ey
13 X387 v 02
14 X3ME) Ll
5 X387
16 X387 v 0%
17 X3ME) v o7
0 X3 w8
19 X3M8) e
JO XIME) oL
21 XMaE)
12 X)Me2 Mississippl N4/ 2015 Foed
25 XAMET2 Mississippl Wi 201 Foed
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Find Average, Count, & Sums

T XI55 Wik omian A

B x)nsss0 Wikkomn %691

| B WO un

0 78889 Wikon 675

a7 [xiMEs WO g .
a8 [XIMES2 WO 4308

3 [xIMES2 WELOMN 4788

30 MES2 WHLOMIA “

31 aMas2 WHLO N 3864

2 [XIMas WiSLOndn 4764

3 IMas Wit Oran 4587

TN VI WO i e v

Copyright © 2017 Mercury Associates, Inc. All rights reserved.
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How do | make a summary table?

Avoid having to

repeatedly calculate

averages, counts, or

sums by using:

« SUMIFS,
AVERAGEIFS,
COUNTIFS

* Pivot Tables (covered
in Part 2)

'opyrighL© 2017 Mercury Aiociites, Inc. All rights reserved.
§ A ‘;f‘)tv x‘
—] Q =39 3 2017 National Education Seminar i
— SN pevry
~T % b

5
x YOUR EDUCATIONAL TRACK TO SUCCESS st
“»
At  AeaaaNX a’:‘ d" 22

e em——m——
'S

b

Xx

A



Create a Table Using Formulas

* Create Defined Names for your columns

* Add a sheet, copy criteria, remove
duplicates

o Sort

 Enter the SUMIFS function
— Use Defined Names

Copyright © 2017 Mercury Associates, Inc. All rights reserved.
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Why am | doing this?
Create Names - Your column headings
contain plain-language
names that are easier
to work with than typical

Create Names from Selection 7 X cell references
Create names from values in the:  For example, | can now
use “make” instead of
[ J[Left column; “‘E2:E196655” when
g;‘::‘:;::n referring to vehicle
: | makes
e * This will make formulas

more intuitive

Copyright © 2017 Mercury Associates, Inc. All rights reserved.
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Add a sheet, copy criteria, and

remove duplicates
_ (LR NN PACE LAYOUT FORMULAS m RUVI'w il'w CAVILOPL R UTOCOLS

) . | o8 “ L&) Cosns ﬂ- 'Y "-;- v,
® e LD Lo - Rty | 4
From From  From From Oher Eorstirny Relresh v il Seat Files v ‘ Tetio Flashll Rernove (iats
Accens Web Tet Sountess  Conntllions Al . v Advenced  Coluvns  Fl Duphcntes finbdatren

it Dtenal Data Cornnection o &kran Data
) & ®-
,u Account Name
Remove Dughcates T x
(3 C D
. T Oetete Suphiate siiuty, stiedt One & more (0 A Db ates

] [

3 |Wisconsin.

4 |Wisconsin

. . Codum=s

5 |Wisconsin b Accoert Name
6 |Wisconsin

7 [Wisconsin

8 |Wisconsin

9 [Wisconsin

10| Wisconsin

ey == =
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_ HOME INSERT PAGE LAYOUT FOSMULAS Cat4 REVIEW VEWw CEVELOPER KUTOOLS N

o  wa B E
¥, Fessyed : o,

fam e Iattc Mamh Fem
¥ Advanced Colurmms il Duple

™

= | = - [ S L ECO'M‘.W
® e o Le Q-

from fFrom From Seom Othe Lating Retrsh
Accosr Web Tet Soucems~ Conrecbos AR~

ot £t el Dol Lornethen WOt & et
DE %
A2 . ,} Wisconsin
A 3 C D £ F (&) H | ) K

I Account Name
& [Wisconsin Sont
3 M’" '
4 |Kentucky “lAdalevel X Dedetelevel D) Copyleset | - ¢ Qother.
' m T — s - ———— e — o — e = - —— -

WI-.-”'"'—I Codumen Sent On Croer
s =S R Srw— SN Column i Vaure Alol
7 |New York < = - >
s ~
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Type a column heading into cell B1
Start typing the SUMIFS formula into cell B2
A box will appear to assist you with the SUMIFS formula

The first thing you must add is the sum_range, i.e. Total Fuel Costs
When you start typing Total Fuel Costs, an autocomplete box appears
Double-click on Total Fuel Cost

% el Data Comethizni

H ©-
NPV . P R 4 f\ ssumifyl tos
oIA ‘-'0'°‘ 5 m"'w ! by 3 '_.o\; !
Account Name s o con
F 4 IAlabama ! | L 3ol _Men _Fuel Cont
L Alassa
& Ariona
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Continue typing the next argument in the formula
The SUMIFS formula helper box indicates that you need a comma,
then the criteria_range1, i.e. Account Name

When you start typing Account Name, an autocomplete box appears
Click on Account_Name

% Lafeonal Dalas Lomnethom wth

ssumify(Total Fuel Costac

e inge, triteria range ! cvtera!, [Ovlere angel

H -

Account Namell Tota Fued Cost

2 |Alabama | Fuel Cost.ac | L_ ACCRNT
3 Alaskas £ accrnmm
. A & acos

4 Arizons K acosm

S  CArsasna £ ACOT

5 ACom™

6 Colifornia
F Colotado
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Type another comma
The box then instructs you to insert criteria1

In this case, criterial is the Account Name that you want to sum
Click on the cell that contains Alabama
Insert a Closing Parenthesis and hit Enter

% et Dels Lomnechn ol A

H ©
nJ . % J .,3’
3 ¢ 0 | '
Account Name 'Tow Foel Cost
2 [Mamm ir.a2) 1
1 Alaska
& Aripore
Arcasmnam

6 Colifomia

2017 Mercury Associates, Inc. All rights reserved.
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In plain English, you have found the
sum of total fuel costs for rows where the account name is “Alabama”
Mouse over the bottom right corner of the cell, click, and hold

Drag the mouse to the last row, then release to autofill your formula
You now have a table with total fuel costs for each account name

B ls Lo Lo o - ,
From  From  From Feom Dthes ity Fefoesh i Son F e
L
Access Wes Tent SOWNCes Conrey o A » 1
ot Lol Dol L omnecham *21 L Mfe
J H % ¢
nl . ,x -‘.U\'.l",:r;'!a?_' ol CostAccoun! Name AJ)
'.Q ' . :; l '

I Account Name Tots Fuel Cost

2 |atatama | 15&@
i Alasks

& Aripora
Arcasiam
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The Results

v oar “ae B s | .
Y - - . "
- ¥ 1 et F aeten LR » & ., e Mmgr A e 4 ~ y 3
o
. AN TN et L Ax ! Nove b
' ) '

Note: additional criteria can be added
For example, you can restrict your table to just E85

By adding criteria_range2 (Product) and criteria2 (ETH)

=SUMIFS(Total_Fuel _Cost,Account_Name,A2,Product,“ETH”)

2017 National Education Seminar E\!
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Stay Tuned for Part 2

* 11:30 a.m. today Iin this room

» Part 2 will go easy on the formulas
* Pivot Tables

* Qutliers

« Data Filtering and Substitution

Copyright © 2017 Mercury Associates, Inc. All rights reserved.
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For More Information

Scott Conlon
Mercury Associates, Inc.
sconlon@mercury-assoc.com

301 519 0535,1027
WWW.Mmercury-assoc.com

Copyright © 2017 Mercury Associates, Inc. All rights reserved.
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