Chapter 1: Preparing Your Data Science Environment
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Analyses

Modeling and
Application

Reporting and
Visualization

[® O O R Consale

@R GEHO N 1E

- Q- Help Search

R version 3.8.2 (2013-89-25) -- "Frisbee Sailing”
Copyright {C) 2813 The R Foundation for Statistical Computing
Platform: xB6_6d-apple-darwinl@. 8.8 (6d4-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type '"license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R 1s a collaborative project with many contributors.
Type 'contributors()' for more information and
"citation()"' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help(})' for on-line help, or
"help.start()" for an HTML browser interface to help.
Type "g()' to quit R.
[R.app GUI 1.62 {6558) x86_64-apple-darwinl@.8.8]

[Workspace restored from fUsers/seanmurphys.RData]
[History restored from AUsers/seanmurphy/.Rapp.history]




800 RStudio l

Q- 2~ Q> &) Project: (None)

Console ~/ =] ®allRmdx | testx =0
ME Q7 - @ Knit HTML

R version 3.0.2 (2013-83-25) —- "Frisbee Sailing"
Copyright (C) 2013 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwin19.8.0 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HIML browser interface to help.
Type 'qQ)' to quit R.
[Workspace loaded from ~/.RData]

Environment | History =0
&% [ [ #Import Dataset~ | 3 Clear List~
) Global Environment~
Data
© AdTrial 1 obs. of 61 variables m
© AdTrials 31096 obs. of 61 variables 1]
O best_df 5 obs. of 18 variables ]

bob num [1:2, 1:2] 78 109 2576 2879 J
© champ_df 1 obs. of 18 variables @
© contest 164 obs. of 18 variables @
© not_champ_df 1 obs. of 18 variables @
© results 5267 obs. of 14 variables ]
© results_boostNA 3841 obs. of 14 variables B
© results_champ_won 1518 obs. of 14 variables m|
© results_client_decision 226 obs. of 13 variables [
© results_upset 640 obs. of 14 variables @
© temp_df 2 obs. of 18 variables @
Values

ad_trial_ids int [1:7389] NA 13538 13544 13552 13562 13624 NA NA 13905 14031.

adtrialid 20862L

Exploring the beans,

Loading stuff we need.
g}
1library(plyr)

setwd("~/Desktop/DR/Beans")
all <- read.csv("~/Desktop/DR/Beans/all.csv")

all <- subset(all, association!

all <- subset(all, !is.na(sum))-
all <- subset(all, sum > 6.0)

1:1 (Top Level) = R Markdown =
Files Plots Packages Help Viewer =0
] New Folder | @ | Delete (] Rename | 4G More~ @
) £} Home

Name Size ~ Modified

-/ L] sean.pyc 118B Feb 13, 2014, 9:53 AM
] sean.py 11B Feb 13, 2014, 9:53 AM
—) ©] .Rhistory 26.1 KB Feb 12, 2014, 8:37 PM
— ] .gitignore 60 B Feb 3, 2014, 9:52 PM

) | config.starcluster.zip 207.9KB  Jan 14, 2014, 7:46 PM
) | Chapter 1 - Mining Twitter.ipynb 47.3KB Jan 8, 2014, 6:15 PM

_) ] Chapter 7 - Mining GitHub.ipynb 25.3KB Jan 8, 2014, 5:58 PM

_J ] Chapter 8 - Mining the Semantically Marked-Up Web.ipynb 9.2 KB Jan 8, 2014, 5:58 PM

_) ] Chapter 6 - Mining Mailboxes.ipynb 36.7 KB Jan 8, 2014, 5:58 PM

_) | Chapter 5 - Mining Web Pages.ipynb 25.1KB Jan 8, 2014, 5:58 PM

_) |3 Chapter 4 - Mining Google+.ipynb 26.1KB Jan 8, 2014, 5:58 PM

_ L] Chapter 3 - Mining LinkedIn.ipynb 43.4 KB Jan 8, 2014, 5:57 PM

_ L] Chapter 2 - Mining Facebook.ipynb 22.2 KB Jan 8, 2014, 5:57 PM

) | matlab_crash_dump.22313-1 3KB Nov 21, 2013, 11:09 AM
~ ] myproject.tar.gz 1.6 MB Oct 21, 2013, 12:09 PM
_) ] wordpress-2013-09-29.5ql.92 5.1 MB Oct 9, 2013, 3:16 PM

_) ] members-2013-09-29.sql.gz 156.5 MB Oct 9, 2013, 3:15 PM

) ] Test.ipynb 291B Oct 9, 2013, 8:38 AM

| ] application score weighted fields.sql.qz 5.1 MB Oct 8, 2013, 5:38 PM

Install Packages

Install from:

? Configuring Repositories

[ Repository (CRAN)

Packages (separate multiple with space or comma):

Install to Library:

[ [Library/Frameworks /R.framework /Versions/3.0/Resources/|

¥ Install dependencies




3. seanmurphy@SPM: ~ (zsh)




Chapter 2: Driving Visual Analysis with Automobile Data (R)

> names(vehicles)

[1] "barrels@8" "barrelsA08" "chargel20" "charge240" "city08" "city@8U"
[7] "cityA@8" "cityA@8U" "cityCD" "cityE" "cityUF" "co2"
[13] "co2A" "co2TailpipeAGpm" "co2TailpipeGpm" "comb@8" "comb@8U" "combA@8"
[19] "combA@8U" "combE" "combinedCD" "combinedUF" "cylinders" "displ”
[25] "drive" "engIld" "eng_dscr" "feScore" "fuelCost08" "fuelCostA@8"
[31] "fuelType" "fuelTypel" "ghgScore" "ghgScoreA" "highway@8" "highway@8U"
[37] "highwayA@8" "highwayA@8U" "highwayCD" "highwayE" "highwayUF" "hlv"
[43] "hpv" "id" "1v2" "lv4" "make" "model”
[49] "mpgData" "phevBlended" "pv2" "pv4" "range" "rangeCity"
[55] "rangeCityA" "rangeHwy" "rangeHwyA" "trany" "UCity" "UCityA"
[61] "UHighway" "UHighwayA" "VClass" "year" "youSaveSpend" "guzzler"
[67] "trans_dscr" "tCharger" "sCharger" "atvType" "fuelType2" "rangeA"
[73] "evMotor" "mfrCode" "trany2"
>

> with(vehicles, table(sCharger, year))
year
sCharger 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
1964 1701 1210 1247 1130 1149 1074 1130 1116 1088 979 962 767 757 800 840 826 891 949 1015 1089 1136
S 0 0 0 (/] 0 = 4 2 5 5 3 5 6 5 12 12 14 20 26 29 33 30
year
sCharger 2006 2007 2008 2009 2010 2011 2012 2013 2014
1067 1098 1152 1166 1091 1077 1125 1141 1051
S 37 28 35 19 18 20 28 42 57
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Chapter 3: Simulating American Football Data (R)

Team G PtsiG YdsiG PassYds/G Rush¥ds/G 15t/ G 3rdM 3rdD®
1 Denver Broncas 1& 37.9 457.3 34a.3 117.1 27.2 a5 45.3
2 Chicago Bears 15 27.8 38l.8 267.6 114.3 21.5 a3 42.1
3 New England Patriots 16 27.8 384.5 255.4 129.1 3.6 a3 37.6
4 Philadelphia Eagles 16 27.5 417.3 255.9 160.4 22.2 a3 39.8
5 Dallas Cowbays 1& 27.4 341.1 247.1 «.8 2.3 &3 35.8
6 Eansas City Chiefs 1& 26.9 337.3 208.8 1258.5 2.2 74 4.7
7 Cincinnati Bengals 1a 26.9 368.2 258.5 109.7 20.6 a2 40.9
B Seattle Seahauks 15 26.1 339.9 202.3 135.8 19.2 76 37.3
9 areen Bay Packers 15 26.1 408 .3 266.8 133.5 21.9 g4 41.2
10 New orleans Saints 16 25.9 399.4 307.4 az.1 22.4 a7 43.9
11 San Francisco 49ers 1& 5.4 323.8 185.2 137.5 17.9 77 36.5
12  San Diego chargers 1& 4.8 393.3 270.5 122,58 23.3 181 49.8
13  Detroit Lions 1& 4.7 392.1 28a.1 112.9 21.9 a5 43.8
14 Minnesota vikings 1& 24.4 34,3 214.2 130.1 19.3 78 36.4
Team G Pts/G  Yds/G PassYdsfG  Rush¥ds/G 1stDfG 3IrdM 3rdD%: 4thM #thD3: Pen  PYds
1 Denver Broncos 15 37.9 457.3 340.3 117.1 27.2 a5 45.3 g 25.9 117 1000
2 cChicago Bears ls  27.8 3B1.8  2687.6 114.3 21.5 23 42.1 2 1.5 85 708
3 Nex England Patriots 16 27.8 384.5 255.4 129.1 3.5 a3 37.6 7 45.7 59 525
4 Philadelphia Eagles 15 27.6 417.3 255.9 1a0.4 22.2 a3 39.8 7 5.9 a5 =2 11
5 Dallas Cowbays s 27.4 341.1 247.1 .8 2.3 &3 35.8 65,7 192 857
6  kansas ity Chiefs 16 28.9 337.3 28,8 125.5 .2 74 4.7 4 35.4 101 774
7 Cincinnati Bengals 15 26.9 368.2 258.5 199.7 2.5 az 48,9 1z 57.1 ji e 1000
B Seattle Seahacks 15 2&6.1 339.8 202.3 135.8 19.2 7& 37.3 G 4.5 128 1123
9  Green Bay Packers 15 8.1 4003 266, 8 133.5 21.9 29 41.2 a 9.2 =1 231
10 Hew orleans Saints 16 5.9 399.4  397.4 a9z.1 22.4 a7 43.9 a 47.4 a5 17
11 San Franclsco 49ers 15 25.4 323.8 185.2 137.6 17.9 77 35.5 7 G3.6 193 245
12 San Disgo chargers 1 4.8 393.3 278.5 122.8 23.3 181 49.8 5 23.3 a5 765
13  Detroit Lions 15 4.7 392.1  289.1 112.0 1.9 a5 43.8 5 35.7 116 4925
14 vdnnesota wikings 15 24.4 344.3 214.2 139.1 19.3 78 36.4 18 L2.6 70 G5
Team G PisfG YdsiG Rush¥dsfG PassYds/G Int IntTD FFum
1 Arizona Cardinals 1a 0.3 317.4 .4 233.0 0 4 11
2 Fittsburgh Steelers 1a 23.1 337.2 115.& 221.6 1a 3 14
3 San Diego Chargers 16 21.8 366.5 107.5 258.7 11 1 a9
4 Philadelphia Eagles 1a 23.9 3.0 104.3 289.8 19 1 11
5 New vork Jets 1a 24.2 334.9 88.3 246.7 13 1 a
[ Nay Orleans Saints 1a 19.9 3@5.7 111.& 15,1 12 a 1a
7 Hew vork silants 15 23.9 332.3 18%.9 223.3 17 2 13
8 San Francisco 49ers 15 17.8 316.9 a5, 9 221.9 12 2 11
9  Seattle Seahawks 15 14.4 273.6 101.6 172.0 28 3 15
10 EBaltimare Ravens 1a 22.8 335.5 185.4 239.1 1a 1 14
11 Houston Texans 1a 6.8 317.@ 122.4 195.2 7 1 a
12 Jacksonville Jaguars 1a 2&8.1 375.4 131.8 247.4 11 1 14
13  Carolina Panthers 15 15.1 391.3 86,9 214.3 20 4 11




Offensive PPG

Team G PtsfG  ¥Yds/G  Rush¥ds/G PassYdsfG Int IntT FFum DefTD Tack PD Sack
1 Arizona Cardinals 1a .3 317.4 2.4 233.0 23 4 11 [ 536 1a3 47
2  Pittsburgh steelers 15 23.1 337.2 115.6 221.6 18 3 14 3 637 72 34
3 San Diego Chargers 14 21.8 356.5 la7.8 288.7 11 1 = 1 a78 Ta 35
4 Philadelphia Eagles 1ia 23.9 354,40 la4.3 289.8 12 1 11 2 734 1a1 37
5 lex vork Jets 15 4.2 334.9 88.3 245.7 13 1 a 1 L] &4 41
[} New orleans Saints 14 19.9 3@5.7 111.& 154.1 1z a 1a a it =] 49
7 New York aiants 1ia 23.9 332.3 lag.9 223.3 17 2 13 2 742 a3 34
8  San Francisco 49ers 15 17.8 315.9 a5.9 221.0 18 2 11 g &81 a7 3s
9 Seattle Seahavks 14 14.4 273.46 1al.a 17z.a 28 3 15 4 575 @ 44
10 Baltimore Ravens 1ia 22.89 33E.5 1as.4 239.1 1a 1 14 1 E&s8 1a1 44
11  Houston Texans 15 25.8 317.6 122.4 195.2 7 1 a 1 [=="] 71 32
12 Jacksonville Jaguars 1a 3.1 379.4 131.5 247.4 11 1 14 2 a3 72 31
13 Carolina Panthers 14 15.1 3@1.3 85.9 214.3 2 4 11 4 als a7 =]
14  Tampa Bay Buccaneers 1 24.3 342.0 118.1 237.9 21 3 13 3 576 75 3c
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Defensive Points Per Game

wm

£

o

a»

2

‘s _

T

el

[

=

=

[ T T 1
15 20 25 a0
Defensive PPG
Offensive 1st Downs Per Game

wm

£

o —

O

&

k=

T

O

= il

=

=

[ T T T T T 1
16 18 20 2 24 28 28

15t Dowins/Game




Team

Cenwer Broncos —
Mew England Fatriots -
Chizago Bears—
Fhiladelphia Eagles -
[Dallas Cowmboys —
Kanzas City Chiefs =
Cincinnati Bengals -
Seattle Seahauks -
Green Bay Packers -
Mews Orleans Saints -
San Francizco 489ers -
San Diego Chargers—
Dretroit Lions -
hinnesata Wikings -
Indianapelis Colts -
Pittsburgh Stealars -
Arizona Cardinals -
Caralina Fanthers -
Tennessee Titans -
Atlanta Faleons -

St Louis Rams -
Buffalo Bills -
fashington Redskins -
Oakland Raiders -
Baltimare Ravens -
tdiami Dalphins -
Cleveland Browns -
Mew ok Giants -
Mew ok Jets -
Tampa Bay Buccaneers —
Houston Texans -

Jacksonille Jaguars -
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Seattle Seahavdks -
Carolina Panthers -
Cincinnati Bengals -
Mew Orleans Saints -
San Francisco 99ers -
Arizona Cardinals -
Houston Texans -
Mew ol Giants -
Cleveland Brownz -
Buffale Bills -

MNew Work Jets -
Baltimore Ravens -
Pittsburgh Steelers -
Tennessee Titans -
St. Louis Rams -
Cretrait Lions -
Tampa Bay Buccaneers -
Wiashington Redskins -
Derver Broneos =
Indianapolis Colts -
tiami Dolphins -
Oakland Raiders -
San Diego Chargers -
Kansas City Chiefs -
Grean Bay Packers -
Hew England P atriots -
Jacksonville Jaguars -
Atlanta Faleons -
Fhiladelphia Eagles -
Chicago Bears -
Minnesota Vikings -

Crallas Cowboys -
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Points per Game

Offense Yards vs. Points per Game

Yards per Game

Foints Alloed per Game

Defense Yards vs. Points per Game

Yards Allowed per Game
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Time of Possession vs. Points per Game
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Team OPassStrength ORushstrength OffStrength DPassstrength DRushStrength DefStrenath
1 Chicago Bears ER.&67073 44.12121 53.25718 48.13243 @, a9a0a 15. 84545
2 ey orleans Saints 7993902 17.21212 52.92517 81.23939 =}, 57532 73.44351
Team OPassStrength  ORushStrength  OffStrength  DPassStrength DRushStrength  DefStrength Met_Pass
1 Chicago Bears LL.67a73 44.12121 53.2571a 45.13243 Q.09999 15. 284545 - 25.56866
2 ey Orleans Saints 7993502 17.21212 52.92817 81.23939 o). 67532 73.44351 31. 8aaaE0
Team OPassStrength ORushStrength  OffStrength  DPassStrength  DRushStrength  DefStrength  Met_Pass MNet_Rush  Met_Total
1 Chicago Bears EE.6773 44.12121 £3.25710 43.13243 0.00000 15, 34545 -25.56866  -20.55411  -20.18841
2 New orleans Saints  79.93902 17.21212 £2.92617 21.23939 &4, 67532 73.44351 31, B0GEa 17.21212 37.08072




Week HomeTeam AwayTeam
1 1 san Diego Chargers Denver Broncas
2 1 Indianapolis Colts Chicago Bears
3 1 Zan Francisco 49ers Philadelphia Eagles
4 1 Tennessee Titans Dallas Cowbays
5 1 Baltimore Ravens cincinnatl Bengals
[ 1 Detrolt Lions Seattle Seahauks
7 1 Nex England Patriots areen Bay Packers
] 1 Minnesata vikings Pittsburgh Steelers
] 1 Washington Redskins carolina Panthers
10 1 Atlanta Falcons st. Louls Rams
11 1 Tampa Bay Buccanesrs Buffalo Bills
12 1 Nax Orleans Saints Oakland Railders
13 1 Kansas City Chiefs Miami Dolphins
14 1 Arizana Cardinals Neaw York clants
Team Wins  Losses
1 Denver Broncos a a
2 Chicago Bears a a
3 Hew England Patricts @ @
4 Philadelphia Eagles a a
5 Dallas Cowboys a a
6 Kansas City Chiefs a a
7 Cincinnatl Bengals a a
H Seattle Seahauks a a
9  areen Bay Packers a a
10 Nay orleans Saints a a
11  5an Francisco 49ers a a
12 San Diego Chargers a a
13 Detrolt Lions a a
14  Minnesota vikings a a
Winner Loser
1 Denver Broncos San Diego Chargers
2 Indianapolis Colts Chicago Bears
3 San Francisco 49ers Philadelphia Eagles
4  Tennessee Titans Dallas Cowbays
5 Cincinnati Bengals Baltimore Ravens
[ Seattle Seahauks Detroit Lions
7  aGreen Bay Packers lex England Patriots
] Pittsburgh Steelers Minnesota vikings
] Carolina Panthers Washington Redskins
10 st. Louls Rams Atlanta Falcons
11 Buftalo Bills Tampa Bay Buccaneers
12 Neyw Orleans Saints Oakland Ralders
13 Eansas C1ty Chiefs Miami Dolphins




TowW.names Team

Wins Losses

1 2 Seattle Seahanks 1) Q

2 1 Denver Brongos K] 1

3 10 lexw Orleans Saints 47 3

4 13 Detroit Lions 45 5

5 7 Cincinnatil Bengals 44 3

[ 4 Philadelphia Eagles 43 7

7 18 Carolina Panthers 43 7

g 11 San Francisco 49ers 42 g

9 15 Arizona Cardinals 35 15

10 1z Zan Diego Chargers 33 17

11 22 Buffalo Bills 32 18

12 = Green Bay Packers 31 18

13 31 Houston Texans 31 19
Team Wins Losses
Denver Brancos 13 3
seattle Seahauks 1z !
Hew England Patriots 12 4
Caralina Panthers 1z 4
San Francisco 49ers 1z 4
Cincinnatl Bengals 11 g
Indianapolis Calts 11 g
Eansas ity Chiefs 11 5
New Jrleans Saints 11 g
Philadelphia Eagles 10 &




Chapter 4: Modeling Stock Market Data (R)

Home Ne ] Groups  Portfol Futures  Forex ollaborate  Store ] Search ticker, company or profile Q
My Presets v \ Order: |Ticker v IAsc '| Signal: |N0ne (all stocks) v | Tickers: | Filters a
Filters: 0 | Descriptive | Fundamental || Technical | anl |

Exchange Index Sector Industry Any v Country Any v

Market Cap. Dividend “ield Float Short Analyst Recarn. Any v Option/Shart Any v

Earnings Date Average Volume Relative volume Current Volurme [ Any v Price Any A
Overview Valuation Financial Ownership | Performance Technical Customn Charts Tickers Quotes Basic TA News Snapshot

[Total: 6706 #1 save as portfolio - =»
No. - Ticker Company Sector Industry Country Market Cap P/E Price Change Yolume

14 Agilent Technologies Inc. Healthcare Medical Laboratories & Research usa 19.51B Z5.06 58,93 0.59% 1,623,230

2 a8 alcoa, Inc. Basic Materials Alurninum usa 10.52B 4044 10.11 -5.43% | 74,458,744

3 AADR WCM/BNTY Mellon Focused Growth ADR ETF Financial Exchange Traded Fund Usa - - 3745 0.19% 4,113

4 AAIT iShares MSCI AC Asia Information Tech Financial Exchange Traded Fund usa - - 3z.22 447 % 1,814

5 AaAL American Airlines Group Inc. Services Major Airlines usa 9568 25.97 29,35 -0.24% | 12,806,994

6 AAMC Altisource Asset Management Corporation Financial Asset Management usa z41B - 104,00 406 % 12,062

7 AAME Atlantic American Corp. Financial Life Insurance usa 85.62M 5.93 4.02 -0.25% 14,397

G AAN Aaron's, Inc. Services Rental & Leasing Services usa 2,208 16.46 28,97 0.42% Q76,533

9 AADl Applied Optoelectronics, Inc. Technology Semiconductor - Integrated Circuits usa 176.46M - 14.00 -1.13% 48,220
10| AACN AAON Inc, Industrial Goods General Building Materials usa 1158 34,91 3142 -0.45% 100,471
11 AaapP Advance Auto Parts Inc, Services Auto Parts Stares usa §.418 20.87 115.64 1.84% 678,570
12| AAPL Apple Inc, Cansumer Goods Electronic Equiprnent usa 481,868 13.45 532.94 -0.67% | 10,884,522
13 AAT American Assets Trust, Inc, Financial REIT - Office usa 1.27B  £39.40 31.97 2.24% 75,899
14 | aall Almaden Minerals Ltd. Basic Materials Gold Canada 72.06M - 1.z0 -1.6d4% 67,248
15 Adv Advantage Oil & Gas Ltd. Basic Materials Qil & Gas Drilling & Exploration Canada 734.15M - 4.36 2.11% 129,611
16 AL Atlas air worldwide Holdings Inc. Services Air Services, Other usa 1.06B 9.66 43.00 Z2.58% 265,005
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I:I-ISIII T
= Financial
S
120 - Healthzare
—
=
- Industrial Goods
&1
Sanvices
o-
1 1 1 1 1 1 1 1 1 Technology
w W o a i W =
ﬁ a2 o -E = - a =] L
= n o = o = 2 = Utilities
o - o o = =3 = =
& E ° £ = = A =
= = o b o 1 “ =
= =] E T = A
iy = =] i
m o il _g
=
m (] s £
(]
Sectar
Sector Industry Country Market.Cap P.E Forward.P.E PEG P.5 P.B P.Cash
Healthcare redical Laboratories & Research UsA 19823.59 28.52 16.78 2.97 2.92 3.75 7.41
Easic Materials Aluminum UsA 12062.38 A 19.33 A @.52 1.15 8.39
Financial Exchange Traded Fund uUsa na na na A na na na
Financial Exchange Traded Fund Usa nA A A A A A A
Saervices major aAirlines Usa 11845.7a 30.87 G.61 @.87 a.4a A 1.72
Financial Asset Management uUsa 2348.00 na na A 78.27 571,14 23.00
Financial Life Insurance UsA 83.71 .73 A A 9.52 9.86 2.24
Services pental & Leasing Services uss 2297.49 17.15 15.81 2.34 1.02 1.85 7.43
Technology Semiconductor - Integrated circuits uUsa 159.82 na 13.24 A 2.17 na 21.89
Industrial Goods General Building materials Usa 1835.39 31.31 24,99 3.13 3.18 6.39 47.28
services Auta Parts Stares UsA 2090 .47 22.56 15.17 1.46 1.42 G.19 1&.02
consumer Goods Electronic Equipment uUsa 480222, 89 13.29 11.8a .58 2.76 3.70 11.80
Financial REIT - Office Usa 1296.44 a51. 29 95.76 132.9% 5.11 1.99 19.73
Easic Materials Gold Canada 99, 68 A nA A 332.28 2.27 6,83
Basic materials 011 & Gas Drilling & Exploration Canada 520.70 na na A 2.19 .53 na
Services &1r Services, Other Usa 789,65 7.06 .85 3.07 9.48 9562 2.70
Financial Exchange Traded Fund uss na A a A A a A
Financial Asset Management uUsa 2176.37 17.35 13.70 2.17 14.53 1.53 na
Healthcare Diagnostic substances Usa 857.43 5. 66 41.31 2.89 4.77 4.59 5.41
Industrial Goods Industrial Equipment & Components Switzerland 58953.99 20.54 15. 88 1.77 1.42 3.35 12.61
Healthcare Drug Manufacturers - Majar uUsa 81300 .48 19.57 14. 20 1.47 4.33 22.77 .47
Services Drugs Wholesale Usa 15595. 95 43.42 15.76 3.13 a.16 .94 +4.89
Financial Pegional - Mid-stlantic Banks usa 422,18 26.65 10. 90 3.33 3.80 1.566 1.59
Services Education & Training Services uUsa 91,80 na na A 9.51 na 1.71
services Business services UsA 2150.47 3.4 41.22 5.7@ 4.41 G.95 27.61
Services Trucking Usa 828.76 E4.47 12.45 5.45 @.36 1.58 E.87
Services Auto Dealerships uUsa 1459.79 14.83 10,95 @.95 9.28 3.12 1138 .51




Sector variable  value
Healthcare F.E 25.52
Services F.E 3,67
Financial F.E 5.73
Services F.E 17.1%
Industrial Goods F.E 31.31
Services F.E 22,56
Cansumer Goods P.E 13.29
Financial F.E G51. 2
Services F.E 7.05
Financial F.E 17.38
Healthcare F.E 5. 55
Industrial Goods F.E .54
Healthcare F.E 19.57
Services F.E 43.42
Financial F.E 265,65
Sector SAvgPE SAvgPEG SAvgPs SAvgPB SAvgPrice
1 Basic naterials 42,8745 5.390194 35.577311 10. 293838  29,22257
2 Conglomerates 2. 79571 1.a45a0a 1.532008 EE.426316 40 . 118aa
3 Consumer Goods 30.29197 3446552 1.320000 4.712829 42.40154
4 Financial 32.88929 5.403385 12.330628 4. 4ah 12 35.38289
5 Healthcare 38.944733 12.175091 134, co9sld 9. 349106 27.599912
13 Industrial Goods 32.73892 3.314206 1.856245 3. 7abhald 40 . 7EI38
7 Services 44. 432580 3.927595 1.992289 33.536E032 3a.45865
8 Technolog, 59, 85765 4. 749591 9. 38424 4. 6975756 24. 87183
9 Utilities 27. 20184 a7. 133068 7979917 2.030339 34.91273
row.names Ticker Company RelVallndex
i | 1 [as China Green agriculture, Inc. 14
2 4 LIAN CYR Partners, LFP g
3 7 YOG vongyve International, Inc. b4
4 &8 AND American vanguard Corp. 9
5 1a DS The Mosaic Company b4
[ 27 ARSD Arabian smerican Development Company g
7 32 CE Celanese Corporation b4
] 33 LHDC Landec Carp. 10
9 3a ASH Ashland Inc. &
10 38 ACET Aceta Carp. 18
11 48 Do The Dox Chemical Company b4
12 42 S0 Chemical & mining Co. of Chile Inc. g
13 43 FF FutureFusl Corp. 19




Sector Industry Mo. Ticker Company Country
Basic Materlals Specialty Chemicals 8538 WPZ Williams Partners L.P. US4
Financial Credit Services L7865 TCAP Triangle Capital Corporation US4
Financial Diversified Investments 3654 MAIN Main Street Capital Corporation US4
Services Medical Equipment Wholesale 4434 OMI Gwens & Minar Inc. US4
Services Rental & Leasing Services 2 AAN saron’s, Inc. US4
Services Pesearch Services 4287 NRCIE National Research Corp. US4
OMI Daily Stock Prices
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Chapter 5: Visually Exploring Employment Data (R)

Console [/ Wa-sience =y
> head(ann2012)
area fips own_code industry code agglvl code size code year qtr disclosure code
p ! 01000 0 10 50 0 2012 -
2: 01000 1 i0 S1 0 2012 A
3: 01000 1 102 s2 0 2012 A
4: 01000 1 1021 53 0 2012 A
532 01000 1 ip22 S3 0 2012 A
6: 01000 1 1028 $3 0 201 A
annual awvg _estabs count annual_avg _emplvl total annual wages taxable annual wages
- 7 116233 1828248 3.792883e~313 §.632697e~314
2: 1252 56031 2.07226%e~314 0.000000e+00
3 1252 56031 2.07226%e~314 0.000000e+00
4: 599 11734 3.555500e-315 0.000000e+00
S: 2 13 2.155134e-318 0.000000e+00
6: 17 161 6.053830e-317 0.000000e+00
annual_contributions annual avg wkly wage avg_annual pay
1: 2.07203e~315 808 41990
21 0.00000e+00 1440 T4857
3: 0.00000e+00 1440 74857
4: 0.00000e+00 1179 61330
5 0.00000e+00 662 34437
6 0.00000e+00 1468 76343
-
> ann20l2 «- fread('data/201Z2.annual.singlefile.csv"', =sep=',',
+ colClasses=c|'character', '"integer', "integer', "integer', 'integer',
+ 'integer', 'character',rep('integer',8)))
Read 3556289 rows and 15 (of 15) column=s from 0.191 GE file in 00:00:04
Warning message:
In fread("data/2012.annual.singlefile.csv™, sep = ",", colClasse=s = c("character™,
Some columns have been read as tyvpe '"integer64' but package bité64 isn't loaded. Those column
2 will di=splav as strange looking floating point data. There iz no need to reload the data. Ju
st require(bitf4) to obtain the integeré4 print method and print the data again.

> head(ann20l12)
area fips own_code industry code agglvl code size code year gtr disclosure code
1: 01000 0 10 S0 0 2012 B
2 01000 1 10 Sl 0 2012 B
K 01000 1 102 52 0 2012 B
4: 01000 1 1021 53 o0 2012 b
- H 01000 1 1022 53 o0 2012 y:
H 01000 1 1023 53 0 2012 B
annual avg estabs count annual avg emplvl total annual wages taxable annual wages
1: 116233 828248 T&TEE801894 13424728725
2: 1252 S6031 4194319351 0
3 1252 56031 4194319351 0
4: 599 11734 T1l9641114 0
L H 2 13 436204 0
H 17 161 12253089 0
annual contributions annual avg wkly wage avg annual pay
1: 419383612 808 41990
2: 0 1440 T485T7
3: 0 1440 T4857
4 0 1179 61330
o 0 662 34437
T O 1468 TE343




> intersect (names (agglevel)  names (ann2012) )
[1] "agglvl code™

> intersect (names (industry), names (annZ0lz))
[1] "industry code"

> intersect (names (area), names (annZ0lZ))

[1] "area fips"

> intersect (names (ownership) ,names (ann20lz) )
[1] "own code"®

> intersect (names(size), names (annZ0lZ))

[1] "=ize code™

W

L T 0 IS O I (K o oLnods L R [ T Y O R LK [ T Y FE I LK

[ 0 Y R (K

head (ann2012full)
area fips own_ code industry code agglvl code size code year gtr disclosure code
01000 0 10 S0 0 2012 B
01000 1 10 51 0 2012 B
01000 1 102 52 0 2012 iy
01000 1 1021 53 0 2012 b
01000 1 1022 53 0 2012 B
01000 1 1023 53 0 2012 B
annual avg estabs count annual avg emplvl total annual wages taxable annual wages
116233 828248 TETE8801894 13424728725
1252 S6031 4194319351 0
1252 56031 4194319351 0
598 11734 719641114 0
2 13 436204 O
17 161 12253089 O
annual contributions annual avg wkly wage avg annual pay
419383612 808 41990
0 1440 T4857
0 1440 T4857
0 1179 61330
0 662 34437
0 1468 TE343
agglvl title industry title
State, Total Covered Total, all industries
State, Total -- by ownership =sector Total, all industries
State, by Domain -- by ownership sector Service-providing
State, by Supersector —- by ownership sector Trade, transportation, and utilities
State, by Supersector —-- by ownership sector Information
State, by Supersector —- by ownership sector Financial activities
own title zize title

Total Covered All establishment sizes

Federal
Federal
Federal
Federal
Federal

Government All establishment sizes
Government All establishment =sizes
Government All establishment sizes
Government All establishment sizes
Government All establishment sizes




> head(area)

area_fips area_title
1 USeoo U.S. TOTAL
2 USCMS U.S. Combined Statistical Areas (combined)
3 USMSA U.S. Metropolitan Statistical Areas (combined)
4 USNMS U.S. Nonmetropolitan Area Counties (combined)
5 01000 Alabama -- Statewide
6 01001 Autauga County, Alabama

> head(state.fips)

fip=s =sa region division abb polyname
1 1 1 3 6 &AL alabama
2 4 3 4 g LZ arizona
3 5 4 3 T AR arkansas
4 6 5 4 9 Ch california
o 8 & 4 g8 CO colorado
o . 9 T 1 1 CT connecticut

Avg Annual Pay
30K-40K
40K-50K

[ sox-s0k

l 60K-70K

80K-90K




Avg Annual Pay
0K-30K
30K-33K
33K-36K

| 36K-41K

[ 41ka6k

B s6k-53k

Bl sax-74x

Il 7+r03¢

NAICS 11 Agriculture, forestry, fishing and hunting NAICS 21 Mining, quarrying, and oil and gas extraction

Avg Employment Level
0-30
30-129

129-444

[ sk
B ke
Bl 4«25«

[l 25x-301k







> opload

test replications elapsed relative user.self sys.self user.child sys.
4 FREAD 5 16.29 1.000 15.85 0.43
3  LOAD 79.67 4,891 79.10 0.50

S
1 Ccsv 5 189.30 11.621 160.82 2,54
5 212,02 13,015 182.46 1.55

2 CSvZIP

> op
test replications elapsed relative user.self sys.self user.child
1 DT S 0.41 1.000 0.41 0.00
4 DPLYRZ - 4.90 11.951 4.24 0.63
3 DPLYR S 5.40 13.171 4.52 0.86
2 PLYR 5 97.70 238.293 95.46 1.67
5 MERGE S5 207.14 505.220 204.14 2.54




Chapter 6: Creating Application-oriented Analyses Using Tax Data
(Python)

U.S. Average Income 1913-2008

60000 ————

50000

40000

30000

Income in USD

20000

10000




U.S. Percentage Income Share

50 . .

40 | :
o 30F 1] — Top 10%
E — Top 5%
5 — Top 1%
O — Top 0.5%
& 201 1| — Top 0.1%

10+ .

0 | | | | |

1900 1920 1940 1960 1980 2000 2020

Mean Normalized U.S. Percentage Income Share

2.0+ .
o 15+ 1| — Top 10%
E — Top5%
E — Top 1%
b — Top 0.5%
& — Top0.1%

10t .

0.5} .

1900 1920 1940 1960 1980 2000 2020




6 i
5L .
()
O
S af |
] — Top 10%
= — Top 5%
o
o 3F 4] — Top 1%
=) — Top 0.5%
E — Top 0.1%
1)) 2 | ]
et
[
[a 1
1k ]
oL i
_1 1 | 1 1 1
1900 1920 1940 1960 1980 2000 2020
4500000 | U.'S' Averalge Incon“!e |
4000000 | R
3500000 R
3000000 R
@
T — Top 10%
3 2500000 1l — Top 5%
g — Top 1%
@ 2000000 | 4| — Top0.5%
o — Top 0.1%
=
™~
1500000 R
1000000+ R
500000 | R
0 T T 1 1 |
1900 1920 1940 1960 1980 2000 2020




U.S. Income Disparity
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Chapter 7: Driving Visual Analyses with Automobile Data (Python)

800 IPy IPython Dashboard » e

C ff [)127.0.0.1:8888 ol i

IPLyl: Notebook

]
B
©
©
I

Notebooks Clusters

To import a notebook, drag the file onto the listing below or click here. Refresh New Notebook

{ Users / seanmurphy / Desktop / PacktPublishing / practical-data-science /

Motebook list empty.

800 IPy IPython Dashboard % ¢ 1Py UntitledD BT L
C ff [} 127.0.0.1:8888/4c73a4fa-57ff-47fc-9189-814b9d477d14 R e O =
TPIyl: Notebook uUntitledd s
File Edit View Insert Cell Kermnel Help

B = & B » % @ © p» H Code 4 Cell Toolbar: | None =

in [ ]:




8 0o

IPy IPython Dashbeoard % | IPy Untitled0 * 4

C M |[J127.0.0.1:8888/4c73a4fa-57ff-47fc-9189-814b9d477d14 7

©
I

IPIyl: Notebook Untitiedd wmmessnge

File Edit View Insert Cell Kernel Help

x AN +* 4+ @O P H  Code 4 Cell Toolbar: | None v

In [1]1: 545

out{1l]: 10

In [ ]

Out[2]:

/Library/Python/2.7/site-packages/pandas/io/parsers.py:1139: DtypeWarning: Columns (22,23,70,71,72,73) have mixed types. Specify dtyp
e option on import or set low _memory=False.
data = self. reader.read(nrows)

<bound method DataFrame.head of barrels08 barrelsA08 chargel20 charge2d40 city08 city0BU citya08 1\
0 15.689436 0 0 0 19 0 0
1 29.950562 0 0 0 9 0 0
2 12.195570 0 0 0 23 0 0
3 29.950562 0 0 0 10 0 0
4 17.337486 0 0 0 17 0 0
5 14.964294 0 0 0 21 0 0
6 13.184400 0 0 0 22 0 0
7 13.733750 0 0 0 23 0 0
B 12.657024 0 0 0 23 0 0
9 13.184400 0 0 0 23 0 0
10 12.657024 0 0 0 23 0 0
11 15.689436 0 0 0 18 0 0
12 13.733750 0 0 0 21 0 0
13 15.689436 0 0 0 18 0 0
14 25.336022 0 0 0 12 0 0




In [3]:

pd.value counts(vehicles.trany

Qut[3]: Automatic d4-spd 11025
Manual 5-spd B213
Automatic 3-spd 3151
Automatic 5-spd 21459
Manual 6-spd 2009
Automatic (56) 1877
Manual 4-spd 14B3
Automatic 6-spd 1093
Automatic (55) B13
Automatic (variable gear ratios) 534
Automatic 7-spd 493
Automatic (58) 366
- All cars
22-
@)
o
=
& 21-
@
o !
<
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Chapter 8: Working with Social Graphs (Python)
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Chapter 9: Recommending Movies at Scale (Python)

© O O /[E)movietens | Grouptens x|\ E
= = C i |[3 grouplens.org/datasets/movielens/ L@ X OOM o =

gr@uplens about  datasets  publications

MovieLens Datasets
GroupLens Research has collected and made available rating data sets from the MovieLens web site
(http://movielens.org). The data sets were collected over various periods of time, depending on the size of the
set. Before using these data sets, please review their README files for the usage licenses and other detalls. HetRec 2011
MovielLens 100k WikiLens
100,000 ratings from 1000 users on 1700 movies. Book-Crossing
+« BREADME txt
+ mi-100kzip dester

« Index of unzipped files

MovieLens 1M

1 million ratings from 6000 users on 4000 movies.

EachMovie

« README.txt
* ml-1m.zip

MovieLens 10M

10 million ratings and 100,000 tag applications applied to 10,000 movies by 72,000 users.

* README.html
* ml-10m.zip

Tag Genome

11 million computed tag-movie relevance scores from a pool of 1,100 tags applied to 10,000 movies.

* README.html
« tag-genome.zip

C Xm X ) stars
C+n

rating =

cov(A, B
0p0pR

Pearson Correlation =




Pearson Correlation = i=1(4; — mean(4)) X ¥;=,(B; — mean(B))
V2 (4; —mean(A))? x /X ,(B; — mean(B))>?

d

op;

Ef.": = Z(FI;."_ ; l;."’]{fi'lrllu."’]: _ZEI;.'{?FJ'H"

d
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€ii=- 2“’;.-" ; f.-'J(fMJ: - 21);.-‘:’3;;&
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/".-,a = Puta— e; = /),,\+2(1(".',(/,”.
()/)l'.',.
’ 0
g = quta e; = qut+l2ae;p;

dq,;




Chapter 10: Harvesting and Geolocating Twitter Data (Python)

800 / WF Twitter Libraries | Twitter = Qsixohsixﬂwiﬂer - GitHub X ‘::-" W Create an application | Tw "-\\.,“__‘ ‘a
€208 https:/ /dev.twitter.com/apps/new S ER® YO =
Y Developers AP|Health Blog Discussions Documentation Search Q L-

Home — My applications

Create an application

Application Details

Name: *
test

Your application name. This is used to attribute the source of a tweet and in user-facing authorization screens. 32 characters max.

Description: *

Your application description, which will be shown in user-facing authorization screens. Between 10 and 200 characters max.

Website: *

Your applic
the s

(Ifyo

n's publicly accessible home page, where users can go to download, make use of, or find out more information about your application. This fully-qualified URL is used in
urce attribution for tweets created by your application and will be shown in user-facing authorization screens.
don't have a URL yet, just put a placeholder here but remember to change it later.)

Callback URL:

‘Where should we return after successfully authenticating? Fo ywhere applications, only the domain specified in the callback wil be used. OAuth 1.0a applications should explicitly
specify their cauth callback URL on the request token step, regardless of the value given here. To restrict your application from using calbacks, leave this field blank.

Developer Rules Of The Road




800 o Sean_test_app2 | Twitter / * \
Lo

Cnfn https://apps.twitter.com/app/6099242 [keys

o
£p
©
©
il
r4
a
[

W Application Management

Sean_test_app2

Test OAuth
Details Settings API Keys Permissions
Application settings
Keep the "API secret" a secret. This key should never be human-readable in your application.
API key zL5wUPhZZBIDLF4sjk5Pmbpkf
API secret bvmcEsBYsG6FmMkP58TpzQxDxcliXr2gWOxgTYaxooAGEeBaYr
Access level Read-only (modify app permissions)
Owner sayhitosean
Owner ID 57840341
Application actions
Regenerate API keys Change App Permissions
Your access token
You haven't authorized this application for your own account yet.
By creating your access toker 2rything you need to make API calls right away. The access token generated will be assigned
your application's current permission |

Token actions

Create my access token




&«

6006 W Sean_test_app2 | Twitter /%

C A & https://apps.twitter.com/app/6099242/keys Qv ® © &M

Sean_test_app2

Details Settings API Keys Permissions

Application settings

Keep

APl s t" a secret. This

API key zL5wUPhZZBiDLF4sjk5Pmbpkf

API secret bvmcEsBYsG6FmMkP58TpzQxDxc9liXr2qWOxgTYaxooA6EeBaYr
Access level Read-only (modify app permissions)

Owner sayhitosean

Owner ID 57840341

Application actions

Regenerate API keys Change App Permissions

Your access token

Access token 57840341-RUGNfI9fYVb386NRrgmOPxy6L4EWR6M7r33ygdgA3
Access token secret wVTIgT6V2dapfoq9iY2HwWRVRRNIzBKty39DjMDKwT9gzm
Access level Read-only

Owner sayhitosean

Owner ID 57840341

Token actions

Regenerate my access token Revoke token access

cret with

Test OAuth

n anyone




Number of Twitter users who either are our friend or follow you (union):

980

Number of Twitter users who follow you and are your friend (intersection):

205

Number of Twitter users you follow that don't follow you (set difference):

354

Number of Twitter users who follow you that you don't follow (set difference):

421

| O O

us_states.html

C M [ file:///Users/seanmurphy/Desktop/PacktPublishing/practical-data-science... 5.7 \9) X
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Chapter 11: Optimizing Numerical Code with NumPy and SciPy
(Python)
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