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Improving Well Performance through
Multi -Variate Completion Analyses
in the US Bakken Shale

C. Mark Pearson

LR LIBERTY
RESOURCES

SPE Webinars are Sponsored by:

SPE

SPE Foundation

Dr. C. Mark Pearson is CEO & President of Liberty
Resources Il LLC, a Denver-based operator in the
Bakken Shale of North Dakota and the Powder River
Basin in Wyoming. He is a well-known industry expert
in the field of well completion and stimulation and has
authored over forty technical papers covering field
development, “fracking”, and production aspects of ol
and gas operations. He has focused his career on
technology advancements within the industry and is
one of the pioneers of multi-stage hydraulic fracturing of
horizontal wells with over thirty years of horizontal work
in west Texas, Alaska, the North Sea, the US mid-
Continent, North Dakota and Wyoming.

Mark graduated with BS and PhD degrees from the
Camborne School of Mines, UK and is a graduate of C. Mark Pearson

the Harvard Business School Advanced Management CEO & President Liberty
Program. He also served as a professor in the

Petroleum Engineering Department of the Colorado Resources I, LLC
School of Mines from 1995-1997.
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Poll Question Webinars
What is your technical discipline?
. —
Poll Question Weblnars
What is your job title?
. =
Poll Question Weblnars
Who is your employer?
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Poll Question webinars
How many years of experience do you have?
. =
Poll Question webinars
What geographic region are you from?

Poll Question Webinars

How experienced are you with testing different types
of unconventional completions?
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Liberty Resources LLC — Denver, CO Weblnars

* Anindependent, private-equity backed E&P company with
industry leading expertise in developing tight-oil plays using
advanced completion designs and fracs.

* Operates in the Williston Basin (ND) and Powder River Basin (WY)
with gross and net operated production over 10,000 boepd.

* Team has been working in the Williston Basin (Bakken) since 2009
and has already sold its assets once — in mid-2013 — and then re-
entered the basin in 1Q 2014 as Liberty Resources Il LLC.

* The company operates a one-rig program in the Williston Basin
and in 2017 is drilling a 3-well assessment program in the Powder
River Basin.
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Public E&P databases in the US:
- Frac Focus (US Frac reporting database)
- North Dakota Industrial Commission (NDIC) public database

.

Bakken Introduction
- Location, Geology, Development History

Multi-Variate Analysis of Completion and Production Data

Latest Completion Trends in the Bakken

The end result — Well Performance
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FracFocus Introduction Webinars

==
c Focus http://fracfocus.org

Chemica Discosure Regtry

FracFocus is the national hydraulic fracturing chemical I
registry. FracFocus is managed by the Ground Water *
Protection Council and Interstate Oil and Gas

Compact Commission , wo organizations whose *
missions both revolve around conservation and {

environmental protection * *

‘The primary purpose of this site is to provide factual *
information concerning hydraulic fracturing and

groundwater protection. To help users put this *
information into perspective, the site also provides < =l
objective information on hydraulic fracturing, the
chemicals used, the purposes they serve and the
means by which groundwater is protected.

The site was created (o provide the public access o
reported chemicals used for hydraulic fracturing within
their area.

et

Currently, twenty-three states use FracFocus in this
manner as shown in the map.
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FracFocus - Search for a Well Wesinars

Start at the main FracFocus page www.fracfocus.org FracFocus contains many ways to
and click on Find a Well (on the green map). search the public database for specific
Looking for information about a disclosures by:
well site near you?
State
County
Operator Name

Date range (on, on or before, on or after,
FIND A WELL between)

+ APl well number
* CASnumber
+ On Federal or Indian lands
* Well name
Search for nearby well sites th bean hydraulcally * Specific ingredients.
ured to sea what chamical wiere used in the

proce
TOTAL WELL SITES
REGISTERED
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FracFocus- Search for a Well Wesinars

You can search using either a Standard Search or a Map Search:

Find a Well
Search Optons
e =
- Po— weczimsiae
st e Sl o [¥] =]
oL, e i

o weas: [

cler Tgredent

Dty s
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FracFocus Completed Entry
Form Example Webinars

You can click on the .pdf icon to the left of any record. This
opens up a.pdf file that shows the public disclosure:
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NDIC Monthly Production by Well

—
https://www.dmr.nd.gov/oilgas/ =
Webinars
North Dako[a " 90 R Se covernmant V2

Get Well Production History Data

[ e | s
m Get Monthly Production Data.

NDIC File No: 2841 _ API No: 33-105.03538.00-00  CTB No: 228439 Perf Interval

Well Type: G Well Status: A Stanus Date: 12152014 Wellbore type: Horizontal

LMlm SESE 17-158-95 Footages 263 FSL 1020 FEL  Losiuoe 45503657 Longitude: -102.976615 Spud Date
‘urrent Operator: LIBEKTY KESOITRCES MANAGEMEVT COMPANY, LLC

oot Vo e GO Comp Date

Elevation(s): 2466 KB 1“] GR 2441 GL Tom.lDtmh 19870  Field: MCGREGOR

Spud Dat(s) 6122014 Cum O/G/W

Coning Song:9.625" 033 779923 Monthly Prod

Perts 992319870 1271572014 | Stars: AL Date: 6/19/2015  Spacing: 2SEC

9/21/2017

[PDE Curve]
Test
IP Test Date: 12292014 Pook: BAKKEN P OL:1032 [PMCF:1116 [P Water: 3461
Dat
Pool Date | Days | BBLSOM | Rums | BBLS Water MCFProd | MCFSold | VentFlare
BAKKEN 62016 30 I s149) 20886 17337 5449
BAKKEN S0 31 o] a9 8545 24304 13785 10519
BAKKEN a20i6 30 si9| s 7997) 24130 21637 293
BAKKEN 32006 30 Se6s| 5571 si61 14545, [ 1206
BAKKEN 22006 24 s078| soas 7639) 12728 10658 2070
BAKKEN 1206] g 07| esit 12307 15020 14063 057
i ~Varate Bakken Compietion Analyses +C. Mark Pearson ~ Page T
. K
https://www.dmr.nd.gov/oilgas/ -
Webinars
North Dakota "9 RIS S coverment AT
Reloted Links i 1
‘Get Well Scout Ticket Data \
Pad Well Listing | 595
Digitsl & Image Logs Enter File Number:[0___| Logs
S Or Enter API Number:[) ]
. — Surveys
Get Well Fie Get Soout Ticket Dar

NDIC File No: 28441 APINo: 33-105-03538-00-00  County: WILLIAMS  CTB No: 228439
Well Type: G Well Stamus: A Status Date: 12/15/2014  Wellbore type: HORIZONTAL
Location: SESE 17-138.95  Footages: 263FSL 1020 FEL  Latitude: 48.503637  Longitude: -102.976615
Lateral 1 Start Coordinates 365 § 6 E From Wellhead, End Coordinates 10067 N 396 W From Wellhead [ ETRETI0)

Curmt Operator: LIBERTY RESOURCES MANAGEMENT COMPANY, LLC
Operator: LIBERTY RESOURCES MANAGEMENT COMPANY, LLC
CumWnll Name: GOHRICK 158-95-17-8-SMBH.
Original Well Name: GOHRICK 138-05.17-8-SMBH
Elevation(s): 466 KB 2441 GR 2441 GL  Total Depth: 19870 Field: MCGREGOR
612120

Mult
Well Name: GOHRICK 15t
Well Name: GOHRICK 15¢

5-17-84MBH Well Confidential: No Formation Tops Available: Yes
Formation Tops Available: No
Formation Tops Available: No

el Name: GO mfidential. No_Formation Tops Available: No
[Digital or [mage Log(s) available: CBUSI 9 SMB, c]msﬂ Jas 3.7MB, CBUSh.Jas 3 /KB, CBUSclas 4 8MB, CBUSG.Jas S1KB,.
[DTSM1.1as 251KB, DTSMI 2ME_DTSM2.las 1 5VE, DTS\ 3. 7ME'
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NDIC ArcIMS Mapping

https://www.dmr.nd.gov/oilgas/

Webinars
gon and Gas Subscription: ArcIMS Viewer Fields
Unit boundaries
Spacing units
Horizontal legs
Vertical wells
Drilling rigs

et ety

ct Object

Fin wei

Find Fcld / it

Bakken Completion Analyses

Mult -Variate




Typical Well File

https://www.dmr.nd.gov/oilgas/

__
=

Wehinars
@@%@E‘ ‘@,-./135'1\ 1
L1 ‘ Bookmarks i)
== :
| D o B « 100
& || P Certified Suveys + pages
[P Form 6-Bakken ¢ Form 6 — Completion
&® |, P rorma Report
[P 4-rpt-reclamation « Form 4 - Sundries
[ 4-mt-reclamation ¢ Form 1 - Application for
[P 4-rpt- chng prod method A N
[P 4-intent-request to waive open hole logging Permit to Drill (APD)
[P 4-rpt- flowing well tba/ pkr req. waiver
[P Geo report
[P Form 1
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NDIC Well File — Form 6 (Frac Data) =

Webinars
CASING & TUBULARS RECORD (Report i in well)
Top Set | Dopth Set [ Hol Size | Weight | AnchorSet | PackerSet | Sacks | Topol
Wel Bore Type Size(inch) | MOFY | DFy | (noh) | bsFy | (MOFY (MDFY | Cement | Cement
[Con 16 105 | 1 K56
s m 2025 |13 12 | 38,958 3 ©
7 o523 s 52 1145 o
41 19855 116 CE
2z e | Cementedvs |
Uncemented
PERFORATION & OPEN HOLE INTERVALS
Open HoleParforated Topol
s o oy | Kkt | Cogng | Oatorarta | st | tsomon | sacks
oo Type tiomy | Window | orDrted | isolated | Method | Cament|
MDFY) Top  Botom | MOFY | uppy
[Catorart %670 o5 | ess | ez
T
Perforated Interval
Frac Data
# Stages, Total Fluid Volume, Total Lbs Proppant,
Well Specific Stimulations Max Treating Pressure/Rate

773 of 40170 & 30/50 proppant

Multi -Variate Bakken Completion Analyses  + C. Mark Pearson « Page 20

]
— . —
Bakken Shale — Williston Basin Webinars

Baid =
Overprissure.
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Structure of Upper Bakken Shale

9/21/2017

Bakken Structure
and Development History

) |!

g
£
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1. Antelope Arch

2. Nesson &Billings
Anticlines

3. Elm Coulee Field

4. sanish / Parshall / Ross
Fields

5. Central Basin

1953 to 1970
Well Count +58
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Bakken Structure

3
and Development History =

Webinars

1. Antelope Arch

2. Nesson & Billings
Anticlines

3. Elm Coulee Field

4. sanish / Parshall / Ross
Fields

5. Central Basin

1971 to 1985
Well Count +190
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Bakken Structure —
and Development History Woinars

1. Antelope Arch

2. Nesson & Billings
Anticlines

3. EIm Coulee Field

4. Sanish / Parshall / Ross
Fields

5. Central Basin

1986 to 2000
Well Count +273
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Bakken Structure —
and Development History Webinars

1. Antelope Arch

2. Nesson & Billings
Anticlines

3. Elm Coulee Field

4. Sanish / Parshall / Ross
Fields

5. Central Basin

2001 to 2005
Well Count +383
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Bakken Structure —
. G~
and Development History Webinars

1. Antelope Arch

2. Nesson & Billings
Anticlines

3. Elm Coulee Field

4. Sanish / Parshall / Ross
Fields

5. Central Basin

2006 to 2009
Well Count +1622
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Bakken Structure —
and Development History Woinars

1. Antelope Arch

2. Nesson & Billings
Anticlines

3. Elm Coulee Field

4. Ssanish / Parshall / Ross
Fields

5. Central Basin

2010 to 2014
Well Count +9572
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]
Bakken Structure —
and Development History Webinars

1. Antelope Arch

2. Nesson & Billings
Anticlines

3. Elm Coulee Field

4. Sanish / Parshall / Ross
Fields

5. Central Basin

2015 to Present
Well Count +2041

% Muli -Variate Bakken Completion Analyses  « C. Mark Pearson « Page 29

!

Central Basin_ =
Initial Development (2009-2012) Webinars

T148-159, R97-105

97 townships

72 miles by 48 miles

(Twp 1481508, 1185 completions from
RO7-105W 2009 to 2012

Over 28 operators

17 operators >20
completions

+ ~%ND Rigs

Large area (~3500 mi?)
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Williston Central Basin —
=

Cumulative Oil Production — Middle Bakken
Wells Completed 2009-2012

250,000

200,000

150,000

100,000

Cumulative il Production (Bbls)

50,000

0 90 180 270 360 450 540 630 720 810 500 990 1080
Cumulative Producing Days
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Options in defining a relevant
production metric
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g
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Using monthly production records:
- First Month's production

- Highest Month’s production

- First 6 months production

Using monthly production records AND producing days:
30-day cum production

= 90-day cum production
=_180-day cum production

- 365-day cum production

Use of 180-Day Cum Oil as Predictor =
3-Year Cum Oil vs 180-Day Cum Oil Wenmars

800,000

700,000
600,000
500,000
400,000

300,000 .

3-Year Cum Oil, Bbis %

200,000

100,000

0 50,000 100,000 150,000 200,000 250,000 300,000
180-Day Cum Ol Bbls +

% Multi -Variate Bakken Completion Analyses  « C. Mark Pearson « Page 33
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Multi-Variate Analysis

£
£
i

Allows looking at multiple variables over large areas
Includes geological variables (reservoir quality) and
completion (frac) parameters

User specified variables summed in “transformations”
versus a “response” variable (180-day cum production)

High level of correlation, no need to use a small area
as is the case for bi-variate analysis

Able to compare completions across a larger study
area

9/21/2017
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Bakken Central Basin

£
£
i

Multi-Variate Analysis (SPE 166479)

Model Input Parameters

Reservoir / Geological / Production

- Cumulative Water Cut (co-linear with pore pressure
and depth); no/minimal dependence on calculated
OOIP/S,®H or net pay

Completion / Frac Design

- Lateral Length, ft

- Stage Length, ft/stage - (number stages)

- Proppant Amount, Ibs/ft

- Fluid Volume, bbls/ft

- Proppant Type, % sand (proxy for the amount of
“premium proppant”)

Multi -Variate Bakken Completion Analyses  + C. Mark Pearson + Page 35

120000
110000
100,000
90,000
80,000
70,000
60,000
50,000
40,000

30,000

Predicted 180-Day Cum Oil, Bbls

20,000

10,000

&9

o o . —_—
Multivariate Model Predicted vs. Actual wZmas

180-Day Cum Oil Analysis

180-Day Analysis |
R2=0.77 ‘

10000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 80,000 100,000 110,000 120,000
Actual 180-Day Cum Oil, Bbls
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180 Day Production vs. Cum Water Cut  wimas

120000
110000
100,000
90,000
80,000
70,000
60,000
50,000

40,000

180-Day Cum Oil, Bbls

30,000
20,000

10,000

@9

0

Single Operator

20% 30% 0% 50% 60% 70% 80%
Water Cut

Multi -Variate Bakken Completion Analyses
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Different Completion Methods —
—
Operator 180 Day Production vs. Water Cut

)
‘Wehinars

VEo
120,000
110,000
100000
90,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000

10,000

@9

o

Frac | A%
Type |Ceraric,

w | 100%

Fiybr | 6258
Gel [ 100%
Gel | 2%
Gol [ 15
ol | o

Wells consistently group by operator i linear
trends above and below the “average” completion

20% 0% 40% s0% ‘s0% 0% a0%

Water Cut
Multi -Variate Bakken Completion Analyses  +C. Mar age 38

General Completion
Type and Cost By Operator Webinars

> Six different completion types run between 8 operat _ors

v v
et N | e | e | s [soun |2, corame
sigs sand|
5 P SW | 596 | 1
sp | a | e Fybrid 9
[ o Gl | 355 | 75 |
s (3 Gl | 288 |57 |
s Gl | 300 | 61|
2 & Gel | 264 | 65

[Swell Packer
Cemented Liner
Plug and Perf
Ball and Sleeve
Slickwater

XL Gel
[Fybrid SiickwateriGel_Hybr

Multi -Variate Bakken Completion Analyses = C. Mark Pearson « Page 39

13



9/21/2017

Different Completion Methods P
Operator 180 Day Production vs. Water Cut w:'i:,,s
vEo
120,000
110,000 frrots
100000 Sy
L 0%
90,000 it
o
80,000 i
70,000
60,000
50,000
40,000
30,000
20,000 o ~ ~
10,000 30% WC 45% WC 60%WC st
o ! ! !
L 200 w6 o so% 0% 0% a0%
Water Cut
EUR by Completion Technigue —
(2009-2012 Central Basin Wells; 30% Water Cut Areas ) w"_‘
febinars

250

oil, MBO

oo | comp. | Frac | av.se
| Tyee | e |Corame.

| — 1100 MBOE

- - -800 MBOE

-~ -600 MBOE

o 180 360 sa0 720 500 1080
Time, Days
Muli -Variate Bakken Completion Analyses  + C. Mark Pearson + Page 41

250

EUR by Completion Technique

(2009-2012 Central Basin Wells; 45% Water Cut Areas )

Webinars

mo. | Fac | awse
Type | Coramic|

sw { 100%
| o2
o5 | ce [ iow

= =450 MBOE|

o 180 360 540 720 900 1080
Time, Days

Multi -Variate Bakken Completion Analyses = C.
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EUR by Completion Technique

(2009-2012 Central Basin Wells; 60% Water Cut Areas )

—700 MBOE

- ~-500 MBOF

— =300 MBOE

Time, Days

Multi -Variate Bakken Completion Analyses  + C. Mark Pearst
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Central Basin (T148-159, R97-105); 2549 Wells
(completions since 1/15/2009, NDIC production through Jun ‘17)

-

-

. ||Ii
.

PLEL S8

—
Webinars

Caleulated Average Cumulative Ol bbls

Operator Label (s of Wells)

Multi -Variate Bakken Completion Analyses  + C. Mark Pearst
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Latest Completion Trends in the Bakken Webinars
* How has Industry put these learnings
to work?
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Avg Frac Stages

Avg # Stages (2-mile laterals) by Year =

Webinars

9/21/2017

w0
s
Billion Lbs Proppant Pumped by Year —
G~
Cand
‘Wehinars
.
,
.
£
E] 454
R
2 1.76
)

Aug LbsiFt

Middle Bakken Proppant,
Lbs/Ft, by Year Webinars

100%
i 1,002 K

oo
w00
o2 e
a0
o
0
&0 [l |
)
s2s E
500 483 5 0%
8
empiaton Date
400 a2 wx 52008
324 25 345
300 3%
om
. 2 5.
110 ur
100 89 = o 10%
nT[il o
3 8 85 8 gz g2 2ger o 500 1,000 1,500 2,000 2500 3,000
§5 8858338838383 34% LbeiFtProppant +
Multi -Variate Bakken Completion Analyses  « C. Mark Pearson + Page 48
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LbsiFts

MB Proppant, Lbs/Ft, by Year
Colored by Operator Wesinars

3200

" Increasing Ibs/ft proppant trend ‘

Super fracs initiated in 2013

2400

2000

1600

1200

800

400

s T e o "
06 2007 2008 2008 2010 2011 2012 2013 2014 2015 2016 2017 2018
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Middle Bakken Proppant, Lbs/Ft, by Year

__
=

Wehinars
3200 Example of step-function change
by 3 operators in 2013-2014 . ©° B
2500
[~400 Ibs/ft |«—|—— 1000+ Ibs/ft |
2400 oo
) 2000 %ﬁg -
25 a” s
1200 7 i
aﬁ%‘-g@é
a0 &F 5 o=
=4 o
g
00
o ] ]
205 2008 2007 2008 2000 2010 2011 2012 013 2014 2015 206 2017 2088
Mol Variate Bakken Conpletion Analyses  +C. Mark Pearson + Page 50
Central Basin MB Completions
0, f —
% by Fluid Type s
100% 1000

90% 900

0% 800

600

o ,
g :
3 sow 50 £
g H
5 H
M
% a0
a0% 200
20% 20
10 100
o% 0
2013 2016 2015 2010
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Average Middle Bakken 180-Day.

9/21/2017

—
: =
Cum Oil by Year Wenmars
100,000 More More 100561 2500
’ I stages | proppant
|
90,000 I |
| 2400
w00 I | I s
4 o I | | e ot
N | [ o S
% oo | ' e
g 51007 c
& 50,000 | 0 F
g | o
& o | N o B
20,000 e
o000
o o
Avg. Middle Bakken Water Cut Quartiles —
G~
Cand
Wehinars

90%

g

3
K

Median

¥

P
P50 =35% WC

COF of 130-80 Day WC +

g f 2 2

g

0% 5%

oY= 257 WL

22% WC

10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 70% 75% 80% 85% 90% 95%
180-60 Day WC +

Multi -Variate Bakken Completion Analyses  + C. Mark Pearson « Page 53

ND Map of Middle Bakken Wells

. - - —
5|z?d by 12‘3”(3-.(1a.y c'um 0|I,.col.0red bz\/\fc Qeamles Webinars

180-90 WC Bins

+C. Mark Pearson « Page 54
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ND Map of Middle Bakken Wells
sized by 180-day cum oili 0-22% WC Quartile

’

Divide 5 Burke

9/21/2017

ND Map of Middle Bakken Wells
sized by 180-day cum oili 22-35% WC Quartile —

ND Map of Middle Bakken Wells

sized by 180-day cum oil, 35-50% WC Quartile

=

Webinars

180-80 WC Bins
W 0-22%

arson « Page 57
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ND Map of Middle Bakken Wells
sized by 180-day cum oil, 50-100% WC Quartile
= ° B

9/21/2017

Average Middle Bakken 180-Day

N N —
Cum Oil by Year and WC Quatrtile VWebinars
21200\10 800 »
g
:a_mamm 500 %
% s iy
3
Average Middle Bakken 180-Day —
- - =
Cum Oil by Year and WC Quartile Webinars
‘?nooun 500 g
2 o0 oy
B

80,000 300

40,000 200

20000 100
3 &
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Average Middle Bakken 180-Day

9/21/2017

i : 4
Cum Oil by Year and WC Quatrtile VWebinars
$
‘;_mamm 500 %
% soom -
Average Middle Bakken 180-Day —
- N G~
Cum Oil by Year and WC Quatrtile VWebinars
$
S 100000 g
% soom -
Average Middle Bakken 180-Day —
- N G~
Cum Oil by Year and WC Quartile Webinars
H 2
< 80,000 400
2
= 60,000 300
i |
o il o
] g g & £
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Upscaling Proppant Loading and Cost Reductions
Generate Competitive Returns at 50$ WTI

=N
Wehinars

45% WC areas: IRR Comparison

150%
2013 Well Cost - 903 WTI [ 2017 Well Cost - 503 WTI

100%
xR
o
3
U -

o [

510.7 MM, 400 Ib/ft Ceramic $7.25 MM, 400 Ib/ft Ceramic 6.0 MM, 650 /ft Sand

Muli -Variate Bakken Completion Analyses  « C. Mark Pearson « Page 64
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North Dakota Total Rigs

__
=

Webinars
200
150
100 Rig Count on 8/25/2017: 52
50
o o bakerhughesdirec com/ReportsStandardReportasp
R R R N EEEEEET RS
238238858883 88388588332332388s
283338833883 3888g888888¢8883828¢388
3323233222288 RRIS8RRRIVRKRRERRERSR

&
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North Dakota Oil Production

BOPD Webinars

1,400,000
Jun'17 - 1,032,495 BOPD

1,200,000

1,000,000

800,000

600,000

400,000

200,000

0

» S A QA ® S

$ & S LPS OSSN ?
& S &SI S &S R AR S &
o S o o S T o e T o o o e o T

O I I T GG IR
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Current MultiVariate Input Parameters o

‘Wehinars

» Reservoir / Geological / Production
- Township and Range
- Cumulative Shifted Water Cut
- Cumulative GOR

« Completion/ Frac Design
- Lateral Length, ft
- Cemented Liner
- Well Order
- Stage Length, ft/stage - (number stages)
- Proppant Amount, Ibs/ft
- Average Proppant Concentration, ppg
- Fluid Volume, bbls/ft
- Proppant Type, % sand

Mult ~Variate Bakken Completion Analyses . Mark Pearson + Page 6;
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Current Multi-Variate Example
Modeling Results Webinars

Samplesin plot: 119 Dol wEa = 2 smpsinpo

ariate satisics [y 5 4 ] Biarte Satistics [y 3 4
y=1000x+

ww  eow s
Wl - Cum O - 180-Day Calc Com O (b1)

Cakeulated Average Cumulative O, bbls

Middle Bakken — Entire Williston Basin =
(6884 Wells; completions since 1/15/2009;
all operators >15 wells, NDIC production through Jun ‘17

250,000
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Be Careful Using Linear Correlations
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