Chapter 1: Introduction to R

Termina

R version 3.4.2 (2017-09-28) -- "Short Summer"
Copyright (C) 2017 The R Foundation for Statistical Computing
Platform: x86_64-pc—-1linux—-gnu (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-1line help, or
'help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.
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Chapter 2: Understanding Votes with
Descriptive Statistics

No. Wariahle Description
1 D Ward 1D number from 1 to 1,070
2 ReglonName Name of the region within which the ward is situated
3 NVotes Total number of votes (‘Leave’ + ‘“Remain’)
4 Leave Number of ‘Leave’ votes
5 Rasidents Number of permanent residents
i Household Number of households
7 Meanige Mean age of permanent residents
8 AdultMeanAge Mean age of adult permanent residents
9 Age_Oto4 % of permanent residents aged (-4
10 Aga_Bto7 % of permanent residents aged 5-7
11 Age_Bto9 Y% of permanent residents aged 8-0
12 Aga_10toid % of permanent residents aged 10-14
13 Age_15 % of permanent residents aged 15
14 Aga_16tolT % of permanent residents aged 16-17
15 Age_1B8tol9 % of permanent residents aged 18-10
16 Aga_20to24 % of permanent residents aged 20-24
7 Age_25to29 % of permanent residents aged 25-20
18 Aga_30todd % of permanent residents aged 30-44
19 Age_45toB9 % of permanent residents aged 45-50
20 Aga_60toB4 % of permanent residents aged 60-64
21 Age_65toT4 % of permanent residents aged 65-74
22 Aga_TEtoB4 % of permanent residents aged T5-84
23 Age_85toB9 % of permanent residents aged 85-80
24 Aga_90plus % of permanent residents aged 90 and above
5 White Y% of permanent residents self-identifying as white
26 Black % of permanent residents self-identifying as black
a7 Asian % of permanent residents self-identifying as Asian
28 Indian % of permanent residents self-identifying as Indian
29 Pakistani % of permanent residents selfidentifyving as Pakistani
30 Owned % of households owning their accommodation
3 OwnedOutright % of households owning their accommodation without mortgage
32 SocialRent % of households renting from social landlords
33 PrivateRent % of households renting from private landlords
34 NoQuals % of permanent residents with no academic qualifications
a5 L4fuals_plus % of permanent residents with a degree education or above
36 Students % of permanent residents who are students
ar Unemp % of permanent residents who are unemployed
38 UnempRate EA& % of economically active residents who are unemployed
39 HigherOccup % permanent residents in ‘higher-level’ occupations
40 Density Population density (permanent residents per hectare)
41 Deprived % of households that are ‘deprived’ in at least one of four dimensions
42 MultiDeprived % of households that are ‘deprived” in at least two of four dimensions
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Vote Proportion by Region
o
5
o
g
o
- D
o =
™ o
3 o D — D
o
EE EM L NE NW SE SW WM Y
D.8-
06~ A White
5 . 3 '
=] . o 75
€ T ¥ ! .
S_ . L} - -
= ' : | 50
= 0d4-
a H "
I 25
L]
|| [ ]
-
0z~ i
L]
1 1 1 1 1 1 1 1
EE EM L NE MW SE SW WM )
RegionName
Falogram e Mol Heatogram b LACais_ples Hatogram for AdultMemnigs
8 B
g
£ _— ..
: > P
£ 3z £ a8 e B
T T T T 1 = I T T T T T 1 = I T T T 1
L F- ] koo - = il F- ] ¥ 40 L] L] m k1 = 4+ 4 L] =

[4]




Al i

AdultMeanAge

- . -
LT “;A
" Yy
- . = ‘.. #‘.::‘)I’, F
., [¢ ¥ %
s j L/ o Y
n' ..ﬁ‘ -‘.:'.‘;‘l' 'L &

Proportion
-
P o
8 b SR
e odide, UL A 0 04
40 o 5'.5..”:. . * . n e, .,
L . . 0.2
. * o * . .
- -
. -
L
-
-, ... . '
0 10 20 an 40
NoQuals

[5]




AdultMeanAge

50— i
Proportion
06
0.4
40-
0z
30-
1 1

L4Quals plus

[6]




0.8

06
L
[ ] 289
] 000
[ ] ] - 04
&e Bene oo+l |
* 0088 e av e @ L ] []
[ ] .0 . OO 80 [ O]
[ 1) gesgee [ LT ] eea e - 02
e [0 X ] a9 8 eee @eee
(1] aee L+ O ] DOOEC ] O]
(] ) [ 100 a9 e ]
] e OO ) F 0
oo ael .
B0 00 [ 0100 0 DOEO000
OO003000; 3 | as » [ O
aew 2 A F-0.2
a ob
.9 B ]
agoddéseine [ I I 1] eee e
essedeesie afdes e eee | _p4
AL

o8l o | ses-ee

ey B [] [ ] [ ]
e 08 98 +bs

...III- 290 08

] .
*es &% Bee- 90
sase &% DO B8
208 _00n 08
ae e L L]
aed &6 908 B8
ase o5 208 BB
aee COEm 1

Variances

Principal Components' Variances

[7]




# Leave ® Remain

(Jen paure|dxa %0'8z) Z0d PaZIPIEpUES

standardized PC1 (41.1% explained var.)

main.R

Analysis

functions.R

<

Abstract functions

Concrete functions

[8]




Chapter 3: Predicting Votes with Linear
Models
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Residuals vs Fitted
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Chapter 4: Simulating Sales Data and
Working with Databases

Sale Client
CLIENT_ID —m CLIENT_ID
SALE_ID BIRTH_DATE
DATE CLIENT_SINCE
QUANTITY GENDER
COST STARS
PRICE
DISCOUNT
PROTEIN
CARBS Client Message
FAT
PROTEIN_SOURCE SALE_ID
CONTINENT DATE
DELIVERY STARS
STATUS SUMMARY
PAID MESSAGE
LAT
LNG
COST and PRICE QUANTITY DISCOUNT
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Chapter 5: Communicating Sales with
Visualizations
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Fremusncy
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FRICE
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Chapter 6: Understanding Reviews with Text

Analysis

like

probably looks

[ If it looks like a duck, swims like a duck, and quacks like a duck, then it probably is a duck. ]

T
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like duck i
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\ duck duck
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noun phrase verb phrase verb phrase
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noun verb verb verb
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) O
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Chapter 7: Developing Automatic
Presentations
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Chapter 8: Object-Oriented System to Track
Cryptocurrencies

CoinMarketCap
Requester
Exchange Exchanga
requester " ar

factory quest

Bitfinex

Requester
_P Database

Database
factory

Ether
Requester
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Chapter 9: Implementing an Efficient Simple
Moving Average
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Eltcoln price simulation for 1 year
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Fastest Implementation Microseconds Median % From Fastest
ema_slow_1 B1.035. 1900 34.013.74 %
ema_slow_2 30317785 13,865.77 %
ema_slow_3 19,628 2430 B2IRTG R
ema_slow_4 208258700 874146 %
ema_slow 5 LG, GHZGRO0 700239 %
ema_slow_& 20915720 1.355.68 %
ema_slow T Q10.7930 382.H W
ema_efficient_1 1 137. 7040 47754 %
= gma_efficisnt 2 2382425 100 %
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Fastest Implementation Microseconds Median % From Fastest

ema_slow_1 B1,035. 1900 3401374 %
ema_slow_2 33.03L.7785 13,865.77 %
ema_slow_3 19.6258.2430 B.238.76 %
ema_slow_4 20,825 870 874146 %
ema_slow & L. GEZ. GRO0 7.002.39 %
ema_slow_& 29015720 1.255.68 %
ema_slow T 910.7930 38200 %
ema_efficient_1 1 137.7040 177.54 %
= ema_efficient 2 238.2425 100 %
ema_parallel imefficient 1.197320.3%80 50256750 %
ema_parallel 14,825.9355 18,815.25 %
Fastest Implementation Microseconds Median % From Fastest
ema_slow_1 B1,035. 1900 5474111 %
ema_slow_2 330317785 22313.71 %
ema_slow_3 19,628, 2430 13,250.32 %
ema_slow_4 20,825.8790 14,0658.35 %
ema_slow_5 LG, GH2. G0 11,260.79 %
ema_slow_& 209915720 202087 %
ema_slow T 910.7930 G15.26 5
ema_efficient_1 1. 137.7040 TS5 %
ema_efficient 2 238.2425 16093 5%
ema_parallel inefficient 1.197320.3950 508 82326 %
ema_parallel 14,825.9355 30,280.94 %
= ema_delegated fortran 1480535 100 %
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Chapter 10: Adding Interactivity with

Dashboards

Cryptocurrency Markets

Options

Content

Cryptocurrency Markets

Options
Content 1

Simple Moving Averages

ta Overview

Cryptocurrency Markets

Smple Moving Avel

Options
Show 1o j entries

timestamp
1 2016-11-25-22-40
2 2016-11-25-22-40
3 2016-11-25-22-41
4 2016-11-25-22-41
5 2016-11-25-22-42
6 2016-11-25-22-42
7 2016-11-25-22-43
8 2016-11-25-22-43
9 2016-11-25-20-44

10 2016-11-25-22-44

Showing 1 to 10 of 1,051,200 entries

Data Overview

price_usd

8001.6062974042
79.9163231769014
7992.44989015548
80.0444226381146

8002.0523361121
80.0910438238982
7994.14326405321
80.0704493802652
8007.94489387388

79.9570534513624

name

Bitcoin

Litecoin

Bitcoin

Litecoin

Bitcoin

Litecoin

Bitcoin

Litecoin

Bitcoin

Litecoin

symbol
BTC
LTc
BTC
LTc
BTC
LTc
BTC
LTc

BTC

LTc

Search:

time

2016-11-26T04:40:00Z

2016-11-26T04:40:00Z

2016-11-26T04:41:00Z

2016-11-26T04:41:00Z

2016-11-26T04:42:00Z

2016-11-26T04:42:00Z

2016-11-26T04:43:00Z

2016-11-26T04:43:00Z

2016-11-26T04:44:00Z

2016-11-26T04:44:00Z

4 5 105120

Next
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Cryptocurrency Markets

Simple Moving Averages

Data Overview

Date range:
20161125 - 2016-12.23 Show 10 v entries Search:
November2016  » timestamp price_usd = name symbol time
Mo Tu We Th Fr Sa Su 1 2016-11-25.22-40 8001.6062974042  Bitcoin BTC 2016-11-26T04:40:00Z
311 2 3 4 5 6
2 2016-11-25-22-40 79.9163231769014  Litecoin Ltc 2016-11-26T04:40:002
7 8 9 10 11 12 13
a1 16 17 18 19 20 3 2016-11-25-22-41 7992.44989015548  Bitcoin BTC 2016-11-26T04:41:00Z
21 22 25 24 [Eisf 26 27 4 2016-11-25-22-41 80.0444226381146  Litecoin LTc 2016-11-26T04:41:00Z
28 29 30 1 2 3 4 5 2016-11-25-22-42 8002.0523361121  Bitcoin BTC 2016-11-26T04:42:00Z
5 6 7 8 9 10 11
6 2016-11-25-22-42 80.0910438236962  Litecoin LTC 2016-11-26T04:42:00Z
7 2016-11-25-22-43 7994.14326405321  Bitcoin BTC 2016-11-26T04:43:00Z
8 2016-11-25-22-43 80.0704493802652  Litecoin LTc 2016-11-26T04:43:00Z
9 2016-11-25.22-44 8007.94489387388  Bitcoin BTC 2016-11-26T04:44:00Z
10 2016-11-25-22.44 79.9570534513624  Litecoin LTC 2016-11-26T04:44:00Z
Showing 1 to 10 of 77,922 entries Previous ‘ 1 ‘ 2 4 5 .. 7793 Next
Cryptocurrency Markets
Simple Moving Averages Data Overview
Date range: Show 10 v entries Search:
2016-11-25 to 2016-11-27
timestamp price_usd name symbol time
Asset:
1 2016-11-25-22-40 8001.6062074042  Bitcoln BTC 2016-11-26T04:40:00Z
Al -
2 2016-11-25-22-40 79.9163231769014  Litecoin LT 2016-11-26T04:40:00Z
Al
Bitcoln 3 2016-11-25-22-41 7992.44989015548  Bitcoin BTC 2016-11-26T04:41:00Z
Litecoin 4 2016-11-25-22-41 80.0444226381146  Litecoin Lc 2016-11-26T04:41:00Z
5 2016-11-25-22-42 8002.0523361121  Bitcoin BTC 2016-11-26T04:42:00Z
6 2016-11-25-22-42 80.0910438238982  Litecoin LTG 2016-11-26T04:42:00Z
7 2016-11-25-22-43 7994.14326405321  Bitcoln BTC 2016-11-26T04:43:00Z
8 2016-11-25-22-43 80.0704493802652  Litecoin LT 2016-11-26T04:43:00Z
9 2016-11-25-22-44. 8007.94489387388  Bitcoin BTC 2016-11-26T04:44:00Z
10 2016-11-25-22-44 79.9570534513624  Litecoin Lc 2016-11-26T04:44:00Z
Showing 1 to 10 of 1,051,200 entries Previous ‘ 1 | 2 3 4 5 105120 Next
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Cryptocurrency Markets

Simple Moving Averages
Date range: Content 1

2016-11-25 o 2016-11-27

Asset:

Bitcoin v

Implementation:
O Cs+
Fortran
Efficient 1
Efficient 2

Period:
5 e 200

Data Overview

Cryptocurrency Markets

Simple Moving Averages

Date range:

Data Overview

Minimum  Median Mean Max
poeES & e 7973.86  8000.00  8000.00  8026.22
Asset:
Show 10 Vv entries Search:
Bitcoin v
timestamp price_usd name symbol time
1 2016-11-25-22-40 8001.6062974042  Bitcoin BTC 2016-11-26T04:40:00Z
3 2016-11-25-22-41 7992.44980015548  Bitcoin BTC 2016-11-26T04:41:00Z
5 2016-11-25-22-42 8002.0523361121  Bitcoin BTC 2016-11-26T04:42:00Z
7 2016-11-25-22-43 7994.14326405321  Biicoin BTC 2016-11-26T04:43:00Z
9 2016-11-25-22-44 8007.94489387388  Bitcoin BTC 2016-11-26T04:44:00Z
1 2016-11-25-22-45 7989.10032724468  Bitcoin BTC 2016-11-26T04:45:00Z
13 2016-11-25-22-46 8007.24893741796  Bitcoin BTC 2016-11-26T04:46:00Z
15 2016-11-25-22-47 8009.94751838961  Bitcoin BTC 2016-11-26T04:47:00Z
17 2016-11-25-22-48 7988.92314077006  Bitcoin BTC 2016-11-26T04:48:00Z
19 2016-11-25-22-49 8005.68819034741  Bitcoin BTC 2016-11-26T04:49:00Z

Showing 1 to 10 of 1.521 entries

Previous ‘ 1 ‘ 2

153

Next
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Cryptocurrency Markets

Date range:

2016-11-25 to

Asset:

Bitcoin

Implementation:
OCH
Fortran
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s B8
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