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What does a pivot table do?

* If you just joined us, it creates a summary
table that is derived from a larger table of

data
* |f you were here for Part 1 this morning, it

makes the same table that was shown In
that session, but with no formulas and in a

fraction of the time.
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Create PivotTable

Create Prvoct Table T x

CMOest The G005 THhAE you war 10 anayle
(@) Select 2 table of range

Tatie Fange  Sheet1IASAS Y
() st an extermal dats 1ource

Lonneibinn fumr
CRoose wihere you wart the PuctTabie repart 82 e placea
@ ew Warkiheet
() pesting Worksheet
Loatan [

Chozoe mhether pou want Lo anaiyte multiple Lable:

(] Aad thes deta 10 the Data Mosel
=
4
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Select PivotTable Fields by dragging and dropping:

Stock Number into the Rows area
Service Cost & Distance Driven into the Values area

a C
PivotTable Fields
) Choooe fwich to add 1o report
- v Dstance Deiven
. Fuel Economy
- Cour Per Dstare
! UN
Claeg
tolmmeu ' !SumoCSeMte(ost Count of Distance Dviven Diag fubcs Betanen aress below
11 X130296 135531 4
12 XM1565 2
13 XM5187 5
4 XM 51016 7
15 X253015 3155 1
16 X263258 THA9 3
17 X26327% 9261 3 L VALLES
13 X2e614) 7754 3 Sum of Servwce Comt
15 X200158 | Court of Dittance Drrves
0 X019 3
J1 XQ8630] A
Ll X20010) nL8 1e
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Change Calculation from Count
to Sum

Change from Count to Sum,

Select Value Field Settings then change Number Format
Pivotl able Felds v X
Chocue taddi 13 080 00 Mpot & - Volve Flald Semngs ' X
Source Name  Serviie Cont
Divtance Dedven -
Fuel Eoonam, Cotom Name  Sum of Serwnte Comt
- P Devlance Semmanie Vanes By thow Value As
Clans b Serrnaiie vate fwtd by

Cheoie e Bpe of closabion that pou mant B2 uie 10 summarce

Inc. All rights reserved.
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Pivot Table Result

The table below now shows the

SUM of the distance driven (12,503 for the first vehicle)
rather than the COUNT (54 mileage entries)

10 mubol::}mmds«vko(on Sum of Distance Driven

11 X130256 S 1,355.31 12503
12 X281965 37
13 X2451587 726
& NAE3G78 S >10.16 1719
15 X253015 S 31.95 164642
16 XJ63258 5 .45 FARE
QNI s 92.01 1140

S 7754 1217

0 Jusl4l
19 08158

1IVICI Ll:ll Yy

6

I'\DDUl.Id'LCD Iic. AL TIEHIW 1T5TIvVEu.
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Explore the Data

Copy your pivot table
and paste it as values
Into a new spreadsheet

tab

HOME INSERT PAGE LAYOUT FORI

Calbel it <A

B I V- v Dy

fx | RowLabeis

g C

Inc. All rights reserved.
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Calculate Cost per Mile

Dlé ' fl.

A 8 C
15 Row Labe ~ Sum of Service Co * Sum of Distance Drive ~

16[x10296 3 1,355.31 1250
17 X241965 32

18 X587 726 S

9261 1140 $ 003
7754 1217 $ 0.08

Inc. All rights reserved.
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Assess Data Integrity

This data contains some obvious errors that are likely caused by
improper meter entry; additional reported mileage will cause CPM to

appear lower than it should
While this error is easy to spot, there are some commonly accepted
techniques to identifying these types of outliers in the data

16[x13029%6 3 1,355.31 1209 $  0.11 |
17 X281965 327 $

18 XM5187 726 $

¥ ; 0 O\
9261 1140 $ 008
7754 1217 &S 008

Inc. All rights reserved.
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What is an outlier?

|

»

Outlier: O o .:.}» &t
Statistical data which oo e T
is extremely different e
from the others in the
same sample. Gt
There is no rigid Siayae .
definition of what e :
constitutes an outlier, g O

but there are some |
simple methods of determination.

Sources: http://www.businessdictionary.com/definition/outlier.ntml

https://en.wikipedia.org/wiki/Outlier#t/media/File:Two-dimensional_Outliers_Example.png
C(w ight © 2017 Mercury

~ el
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Outlier ldentification

» Calculate the “Five Number Summary”

— Maximum value Box & Whisker Definitions

— Third quartile e s a—

— Median value : |

— First quartile o 1

— Minimum value NI T
» Calculate interquartile : I

range and fences o |

Co

f‘lgpt %@w 84 Tg?ﬁmskbﬁ#ﬂefp#m@tats/graphics/WhatAreBoxAndWhiskerPIots
@ S=ip:d 2017 National Education Seminar
; "( b>

F*3
) " YOUR EDUE&"ONAL TRACK TO SUCCESS ——..-..._
1{\ ‘

o
BN
L S



Five Number Summary

The formulas for maximum, median, and minimums are shown below

Note: the dollar signs ($) that are embedded in the formulas are called
Reference Locks. These are optional in this case, but will make it
more convenient to fill the formulas to adjacent columns

»
-

Vax Value
Viedun
WVin Yalue

Third Quartile
First Quanile

fr  =MAX(CS1&CSE0)

oMAXIBSI6RSE0)
MEDIAN(BS16:858701)
wMIN{BS16:85801)

wQUARTILE EXCIES5146:853701.3)
“QUARTILE EXCIES16:853701.1)

1iv. Mmii IIBIILJICJCl Vvieu.
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Five Number Summary

The calculated values are shown below
The median values seem reasonable, but the maximum values
($11,666 and 173M miles for the sums of Service Cost and Distance

Driven, respectively) seem unreasonable
A quarter of the vehicles travel over 9,246 miles per year,
but also that a quarter of the vehicles travel fewer than 3,607 miles

A : C D
1 |Max Value S 11,666.18 172845580 $444.44
2 |Median $ 139.85 6022.5 $ 0.02
3 'Min Value S - 15 -
5 |Third Quartile  $ 492.90 9246.25 $ 0.08
6 First Quartile S 45.18 3607 $ 0.01

Inc. All rights reserved.
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Calculate “Fences”

The “fences” are the boundaries around data that is likely accurate
A “weak” outlier is one that is more than 1.5 times the IQR above/below
the third/first quartile

A “strong” outlier is one that is more than 3 times the IQR above/below
the third/first quartile
Negative mileages (regardless of fence) should also be reviewed

5 Third Quartile S 492.50 9246.25
6 First Quartile S 45.18 3607
8 Interquartile Range (row5-row6) S 447.71 5639.25
3 3xIQR(rowE*3) S 1,343.14 S 16,917.75
10]

11 Upper Fence (row 5 + row 9) S 1,836.03 $ 26,164.00
12 Lower Fence (row 6 - row 9) S {1,297.96) S (13,310.75)

- -

AR g{%&gﬁssoﬁja} <
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Apply to Detailed Data

-~ N '
Max Value S 8.580.99 S45555%0
2 Medan S &5 .45 :

3 MinValue S  (L505.25) 1
$ |Third Quartiie 5 115.22 357
6 First Quartile s 24.00 197

Once the Five Number Summary is applied to the transactional data, it
is obvious that the maximum mileage entry is 55,555,550

This resulted from an employee not taking mileage entry seriously
These inaccuracies will need to be taken into account when trying to
derive insights from the transactional data

2017 National Education Seminar
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Filtering and Substitution

What do | do with the bad data now that |
have found it?

 For ALD/VLD, locate, research, and
correct errors in agency FMIS

* For fleet analysis:

— For averages: filter data out and move on
— For totals: substitute data with median value

Inc. All rights reserved.
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Locate Spurious Entries

AB) . <
A ae a0
L IWx Value —
2 Medan
3 Niin Value | '
S Third Quartile =k
& First Quartile = Less Than
! 04 Less Than Or fgual Te
0 Imerquartile Range [row 5 v -
9 1LSxIGR{rows* 1.5 :f’ o
10 78 op
11 Uppar Fence (fow S + row § v v Hbore Average
12 Lower Fence (row 6 - row 9 Dakain Avesacie
3 cx Cancel

oM Pl

v | Account Namng ~  Distance Drive *  Fuel Economry ~ Cost Per Dista

Wisconsin | 0.9 8
Wisconsin 415 18.15 0
2017 National Education Seminar
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Flag and Filter Erroneous Data

The IF function checks whether a condition is met,
and returns one value if true and another value if false.

Here, the condition is the distance driven being greater than the fence
=IF(logical_test,[value _if true],[value_if false])
In plain language, this could be written as “if the distance driven is
unreasonable, say ‘discard’, if not, say ‘use’™

9 3IxXOR(row 8 * 3) 430
0 . -
I Upper Fence (row 5+ row 9) | £37)
¢ Lower Fence ([row 6 - row 9) -433
14
5 S20ck Number . .(Nsunu- Orven = Datance Driven Flag = M
u|nnw l _l{-ﬂumo:-susu.‘omq
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Flag and Filter Erroneous Data

I Max Value 55555550

Reference Locks change a cell reference from relative to absolute
By changing AB11 to $AB%$11, the formula can be filled to the rows
below without the reference to AB11 changing to AB12 and so on
Dollar signs that precede the letters lock the column reference,
while letters that precede the numbers lock the row reference

. -
I Upper Fence (row 5+ row 9) | £37)
2 LWower Fernce ([row b -row ) -433
14
15 5200k Number . .(Nsunu- Orven = Datance Driven Flag = M
u|nnw l _l{-ﬂumo:-susu.‘omq
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Filter Pivot Table Data

Al0 n| f; Row Labeis v
PivotTable Fields R
Choone fudds 8 add to report Q-

19 |Row Labels - of Service Cost  Sum of Distance Driven
1 X29959%0 S 129137 L 72845580

11 X352545 23031009
13 X281935 s 1845 15545316
14 X360925 s 121342 944830 Sl

5 X360615 S 33245 8211527

10g [tk Setween pon Below

16 X335552 S 50.73 6177728
17 X361090 s 835 4877129 Y orerins COLLMNS

'8 X359641 3625207 Datpace Daven Flag Ve g
15 X373333 2868338
20 X3315766 s 144,75 2501201
271 X3353225 $ 54943 1723805
21 X340206 $ 40,91 1706153 i VALLES

1 X332 $ 113.% 13884238 ok Numbes y Sum of Servvce Comt v
4 X380 1430369 Sum of Datance Drven -
2% x3ma s .1 1238 18 3

28 XA $ 5.8 4184

Y M RANAA < A tANAN A —

Inc. All rights reserved.
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Filtered Results

cu fr  as7as
A 0 £ The Sum of Distance Driven
+ Distance Driven Flag Use ¥ now shows that the maximum
.lmw . s of Service Cost SumofDutance viven | Mileage per year for an individual
11 Ix365378 b3 399.74 367448 1 H
2 X369587 $ 2,373.61 20674 o V_ehICIe. Is 46,744 _
13 X651 S 30090 #»s2 I This is still a high number, but is
14 X359132 S 1.685.34 339%7 .
s 'x357297 s 1330.87 ane more feasible than before
6 X319112 S 1.251.08 30119
17 X368515 s 1.339.68 25413 Y s N CoLLnaN
13 X352409 $ 978.35 29216 Datance Daven Fiog =1 IIE Veees .
15 X321215 s 834.13 2845
20 X358%873 s 97245 28020
21 X345030 s 700 21919
22 X34804) s 806.23 27540 T ROWS T VALLES
'3 X388 s ;M 47 Boch Numbex - Sum of Serevce Cont
24 X2063%4 $ 1.3%0.19 2790 Surn of Diancs Debven v
o8 X3 s 78415 27150
25 Xx82727 $ e 2749
C%%IL \..J“L IVICILl:II ADddDULidLe), I11IL. Al IISIILD 1TOCI vVCU. -
~_ s LAt
_\3 ggx 2017 National Education Seminar I
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Substitute Median Value

. X . v
If | need to estimate the A

total distance driven for [ Mexvalue & 33535330 837 ¢
. Meduan l ) % 3
the fleet, | will need to Min Value P— 0 ¢
substitute “good” data in J., ... — —F
for the “bad” data that || st auarite 197 190 ¢

was previously excluded [ iequrtie sange row s - row o) 100 162 4

Je QR (row B * ) an 45 !

Using the same IF Upper fence (row S+ rowd) | 857] 54 ¢
function, but instead of | oo 0 B4
“Discard” and “Use’, use
the median ($AB$2) and |?3‘;:;mw .Io'mm'mw;.{::::::;‘:sf:f:&:;s[ A
the actual (AB16 e 41s 418
ABT8) - fema = =
X3I75561 3 3

Then fill the formula down J 375 s 3as

14
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Substituted Results

(W &

o

10 Row Labels < Sam of Service Cost  Sum of Normalized Distance Driven

1 |x130296
12 X241965
13 X245187
14 X249674
1S X253015
16 X263258
17 X263275

15 X266141

$

VsV

1,355.31

510.16
31.55
7545
2.6
77.84

34.95
35183
37.40
1.503.99

12503

" va

27
726
171%
s
2118
1180
nz

1221

83as
1201

Associates, Inc. All rights reserved.

2017 National Education Seminar

YOUR EDUCATIONAL TRACK TO SUCCESS

PivotTable Frelds v.R

et 2 -

Lhocss Helds 8o add 1o e

Datence Deoven Flag
< Normalized Distance Driven
Fuel Economy

Cosx Per Destance

B COLUMNS

L Yauer -

2. VALLES

Sum of Servte Cont b
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Listing of Skills Covered

Excel Functions Used Iin this Presentation
 Filters — sift through data to find outliers
» Reference Locks — drag and fill formulas

* Pivot Tables — easily sum or average large
data by vehicle or other characteristic

* Five Number Summary — MAX, MEDIAN,
MIN, QUARTILE.EXC

» Conditional Logic — IF statements

Inc. All rights reserved.
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Homework

 Pull in data from another sheet — INDEX &
MATCH or VLOOKUP

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
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