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Sketch presentation

How Python can be useful to applied practitioners
@ Fede C
e What Python is and scraping
@ Fede M
e GIS (geography and maps) application
@ Tomas
e Machine learning tools
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What Python is

@ Python is a widely used programming languare for
general-purpose programming. It has a syntax which allows
programmers to express concepts in fewer lines of code than
possible in languages such as C++ or Java

@ Free
@ Users contribution: libraries

@ Many platforms use Python as communicating way (becoming
universal language)

@ Very powerful in dealing with strings
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Good way to learn Python

@ Coursera course: Python for everybody specialization. University
of Michigan

@ Book: Python for informatics
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https://www.coursera.org/learn/python
https://www.coursera.org/learn/python
http://www.pythonlearn.com/book.php

Use

How to obtain it and language
@ Download
@ Languages currently used: Python 2 and Python 3
@ Anaconda

Two methods
@ Notepad+command prompt

o Need to save file as .py
e Type file.py in command prompt

@ Compiler: Pycharm, Atom, Spyder
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https://www.python.org/downloads/
https://www.continuum.io/downloads
https://www.jetbrains.com/pycharm/download/
https://atom.io/
https://www.continuum.io/downloads

Web browsing

Python allows you to write a web browser

@ Library to open resources by URL: urllib

@ Example: we want to Python to go to web to obtain FIPS code of
Texas counties

e Counties
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https://www.census.gov/geo/reference/codes/cou.html

Web browsing

@  www2.census.gov/geo/docs/ reference/ codes/files/st48_te_coubat == )

TX, 48, 001, Anderson County,H1
TX, 48,003, Andrews County, H1
TX, ¢8, 005, Angelina County,Hl
TX, 48,007, Aransas County,Hl
TX, 48,009, Archer Gounty,H1
TX, 48,011, Armstrong County,H1
TX, 48,013, Atascosa County,H1
TX, 48,015, Austin County, H1
TX, 48,017,Bailey County,HI
TX, 48,019, Bandera County,Hl
TX, 48,021, Bastrop County,Hl
TX, 48, 023, Baylor County,H1
TX, 48, 025,Bee Gounty,HL

TX, 48, 027,Bell County,HL

TX, 48, 028, Bexar County, H1
TX, 48, 031,Blanco County, H1
TX, ¢8, 033, Borden County,Hl
TX, 48, 035, Bosque County, H1
TX, 48,037, Bowie County,H1
TX, 48,039, Brazoria Gounty,Hl
TX, 48, 041,Brazos County, H1
TX, 48, 043, Brewster County,H1
TX, 48,045,Briscos County, H1
TX, 48, 047, Brooks County,Hl
TX, 48, 049, Brown County, H1
TX, 48,051, Burleson Gounty,H1
TX, 48, 053, Burnet Gounty, H1
TX, 48, 055, Caldwell County,H1
TX, 48,057, Calhoun County,H1
TX, 48,058, Callahan County,H1
TX, 48, 061, Cameron County,Hl
TX, 48,063, Camp County,HL

TX, 48, 065,Carson Gounty, H1
TX, 48,067,Cass Gounty,HL

TX, 48, 068, Castro County, H1
TX, 48,071, Chambers County,H1
TX, 48,073, Cherokes County,H1
TX, 48,075, Childress County,Hl
TX, 48, 077,Clay County,BL

TX, 48,079, Cochran Gounty,H1
TX, 48,081, Coke County,HL

TX, 48,083, Coleman County, H1
TX, 4a,o~5 Collin Cnuncy,Hl
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Web browsing

[ urlopen_county py - [C\Users\feurciyAppData\Localy 1 county.py] - C: \Doc \_county.py - PyCharm Community Edition 201632 0
File Edit View Mavigate Code Refactor Run Tools VCS Window Help

# urlopen_county.py

B Project  ~ (=]
[# urlopen_county.py
Illi External Libraries

-0

 urlopen_county.py *

Ne Python interpreter configured for the project

1 import urllib

2 counties=urllib.urlopen ('http://www2.census.gov/geo/docs/reference/codes/files/st48_tx cou.txt')
3 £ line in counties:

4 print line.strip()

Run " urlopen_county

> TX, 48,421, Sherman County, K1
Ix, 45,423, Smith Comnty,Hl

Ix, 48, 425, Somexvell Councy, 1
Ix, 45,427, Stazz County,Hl

Ix, 42, 428, Stephens County,HL
IX, 42, 431, Sterling County,Hl
Ix, 48, 433, Stonewall Councy,EL
TX, 48, 435, Sutton County,HL
TX, 48, 437, Swisher County,El
TX, 48, 439, Tarrant County, 1
TX, 42, 441, Taylor County, K1
TX, 48, 443, Terrell County, E1
TX, 42, 445, Terzy County, HL

TX, 48, 447, Throckmorton County,H1
TX, 48, 443, Titus County,HL

T%, 48, 451, Tom Green County, E1
T%, 48,453, Travis County,HL
T%, 48,455, Trinity County, L
T%, 48,457, Tyler County,HL

T%, 48, 453, Upshur County, HL
T%, 48, 461, Upton County, HL

1%, 48,463, Dvelde Councy,HL
TX, 48, 465, Val Verde Councy, 1
TX, 48,467, Van Zandc Councy,E1
TX, 48,463, Victoria Councy, L
TX, 48,471, Walker Councy,Hl
TX, 48,473, Waller Councy,Hl
TX, 48,475, Hard County, E1

1X, 48,477, Washingcon County, 1
1X, 48,473, Webb County, B1

1x, 48, 481, Wnarcon County, B

B

%

-~ X
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Web browsing
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-0
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Ways to extract information from the web

API (Application programming interface)
@ Structured way to access data from websites
@ Usually limited number of queries
@ Not all website provide it
o Twitter, Google maps, etc.
@ Some Stata commands
Scraping
@ Transformation of unstructured data (HTML format) on the web
into structured data (database)

@ Stata command: copy
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Talk to web services: URLs that are designed explicitly to hand data
back cleaned for your application
@ Need to agree on wire protocol for python and java
Two wire formats to exchange data between applications
e XML
@ JSON
Libraries
@ xml.etree.ElementTree
@ json
Google map API
@ Possible to retrieve address, latitude and longitude of places
@ Documentation
@ Limits
e 2,500 requests per day
e 50 requests per second
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https://developers.google.com/maps/documentation/geocoding/intro

Google map API

& geojson_loop.py - U \geojson_looppy] - Ll Documents\UCIMAE < 1loop.py - PyCharm Community tdition 201632
File Edit View MNovigate Code Refactor Run Tools VCS Window Help

“ geojson loop.py
& Project [<ONE -2

= geajson_loop.py No Python interpreter configured for the project
il External Libraries

A geojson_loop.py *

1 import urllib
import json

4 " de Alcala”, ™ Autonoma de Madrid", "Universidad Carlos III de Madrid",

serviceurl = 'http://maps.googleapis.com/maps/api/geocede/ json? '

s for universidad in universidades:

address = universidad

url = serviceurl + urllib.urlencode ({'sensor':'false', 'address': address})

print 'Retrieving', url

uh = urllib.urlopen(url)

data = uh.read()

try: js = json.loads(str(data))

except: 33 = None

if 'status' not in js or js['status']
print ' Failure To Retrieve

'] continue
lat = js["results”] [0] ["geometry"] "location’] [*lat"]
1ng = js["results”] [0] ["geometry"] ["location’] ["lng"]
print 'lat’,lat, 'lng',lng
location = js['results'][0][' formatted address']
print universidad +','+ location

Run ¥ geojson_loop
» [+ Bttp://maps.googleapi api/geacode/:
Llat £0.4824722 lng -3.3628674
¥ OUniversidad de Alcals,Plaza de San Diego, o/n, 28801 Rlcald de Henares, Madrid, Spain
Bttp://maps.googleapis. con/maps/api/geocode/ ¢ dversi dedrid
lat 40.5466383 1ng -3.694361%

. dadtderdleal

=] Universidad Autonoma de Madrid,Ciudad Universicaria de Cantoblanco, 28049 Madrid, Spain
Retrieving Roop://maps googleaps api/gescods/ £ dadtCarlostILI+deti
o lat 40.316366 Ing -3.7270795
x Universided Carlos IIT de Madrid,Calle Madrid, 126, 28803 Getafe, Madrid, Spain
http://maps.googleapis.con/maps/api/geocods/ 1 iversidad+c etdesMadrid
? lat 40.4478246 lng -3.7285872
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Google map API
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1ng = js["results”] [0] ["geometry"] ["location’] ["lng"]
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Web scraping

HTML

@ Standard markup language for creating web pages and web
applications. Messy

<html>
<head>
<title>This is the title</title>
</head>
<body>
<a href ="www.wikipedia.es" > Wikipedia link</a>
</body>
</html>
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Web scraping

HTML
@ Standard markup language for creating web pages and web

applications. Messy

<html>
<head>
——
Start tag

<title>This is the title</title>

Element

</head>

——
End tag

<body>

<a ="www.wikipedia.es">Wikipedia link</a>

href
Attribute name Attribute value Content

</body>
</html>
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https://www.crummy.com/software/BeautifulSoup/##Download
https://docs.python.org/2/library/htmlparser.html

Web scraping

HTML
@ Standard markup language for creating web pages and web

applications. Messy

<html>
<head>
——
Start tag

<title>This is the title</title>

Element

</head>

——
End tag

<body>

<a ="www.wikipedia.es">Wikipedia link</a>

href
Attribute name Attribute value Content

</body>
</html>
@ Possible to retrieve all html with python
@ Libraries: BeautifulSoup, HTMLParser
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https://www.crummy.com/software/BeautifulSoup/##Download
https://docs.python.org/2/library/htmlparser.html

Looking for house prices

@ hitps://wwidealistacom/vento-viviendas/madid-madric/mapa [

idealizta # Pontuan

dealista > Madrid provincia > Madrid «

Inmobiliarias en Madrid Mapa de Madrid,
= ver las 27.054 viviendas »

% Dibujar tu propia zona

A2 [l

Mapa de Madrid, ver las 27.054 viviendas »

Y ademas 245 promos de obra nueva

Areas de Madrid

Arganzuela (763)
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Looking for house prices

) @ | hitps//wwwidealista.com/venta-viviendas/madrid-madrid/mapa e ||Qm
T AR v

Mapa de Madrid, ver las 27.054 viviendas »

Y ademas 245 promos de obra nueva

Areas de Madrid

;P\I ganzuela (763"

Abrir enlace en una pestaia nueva
Barajas (399) Abrir enlace en una ventana nueva

Abrir enlace en una nueva ventana privada
Carabanchel (1
ARadir este enlace a marcadores

Centro (1.331) Guardar enlace como..

Chamartin (210 Guardar enlace en Pocket

CopiarIa ruta del enlace
Chamberi {1.33 Buscar "Arganzuela (763..." en Google
Ciudad Lineal (1 Inspeccionar elemento

Fuencarral (1.494)
Hortaleza (1.798)
Latina (1188)

Moncloa (2.041)
[ Depurador  {} Editor dees... (@ Rendimiento 1} Memoria

2de27 area
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Looking for house prices

) @ | https://www.idealista.com/venta-viviendas/madrid-madrid/mapa e || QA
— L | TR | e

Mapa de Madrid, ver las 27.054 viviendas »

Y ademés 245 promos de obra nueva

Areas de Madrid

Arganzuela (763
: Abrir enlace en una pestafia nueva

Abrir enlace en una ventana nueva

Abrir enlace en una nueva ventana privada

Afiadir este enlace a marcadores
Centro (1331)

Guardar enlace com:
Chamartin (210 Guardar enlace en Bocket
Copiar Ia ruta del enlace

Chamberi (1.338 Buscar "Arganzuela (763..." en Google

Ciudad Lineal (1 Inspeccionar elemento.

Fuencarra

Hortaleza (1.798)
Latina (1.188)

Moncloa (2.041)

~ I

+ 2de27 ' ares [x]

Consola [ Depurador  {} Editerdees... (@ Rendimiento  {Jk Memoria = Red

ia
<div id="grey-map-wrapper"> @
<map_id="map-mapping” nam

Applied reading group



Looking for house prices

<d

“map-template®
<div id="grey-map-wrappe
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Looking for house prices

Eile

& 2. idealista_barrie.py

& L

AT Structure

Edi

it View Mavigate Code Refactor Run Tools VCS Window Help

37 Project €3 = | - I° | 5 2idealista_barrio.py X

Run

B LS No Python interpreter configured for the project
Il Bxternal Lioraries
7 import urllis

8 import tine

) from BeautifulSoup import *

1 url='https://ww. idealista.con/venta-viviendas/madrid-nadrid/mapa’
html = urllib.urlopen(url).rezd()

soup = BeaurifulSoup (ntml)

14 tags = soup('area’)

1 barrios=list()

1 href_parrios=list()

17 1ist_barrio href=list()

1 for tag in Tags

] colindancias=vag.get ('h4', None)
barrio=tag.get('data’, None)
firstpos-barrio.find(', ')
secondpos=barrio.find (' viviendas')

if firstpos
continue

en (barrio) -1:

else:
barrios.append (barrio[0:firstpos])
href barrio=tag.get('href!, None)
href barrios.append(href barrio)
list barrio href.append([barrio[0:Eiratpos],barrio|fizatpos+l:secondpos] href barrio])

for barrio in list_barrio_href:
for minibarrio in barzio:
4 print minibarric

2_idealista_barrio

2]

X %

Cr\Pychon27\python.exe C:/Users,
Arganzuela

urei/Documenta/UC3M/AppliedReading/Python/ Codes/2_idealiata barrio.py

/fventa-viviendas/madrid/arganzuela/mapa
Barajas

fventa-viviendas/madrid/barajas/mapa
Carabanchel
.73

£
=
@

/venta-viviendas/madrid/carabanchel /mapa
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Looking for house prices

File Edit View Mavigate Code Refactor Run Tools VCS Window Help

5 2 idealista_bartio.py
37 Project €3 = | - I° | 5 2idealista_barrio.py X

£ B LS No Python interpreter configured for the project
Al Exernal Libraries
g 7 import urllib
a import time
é s from Bezurifulsoup import *
EI 1 url='https://www.idealista.com/venta-viviendas/madrid-madrid/mapa’'
) neml = urllib.urlopen(url) . read()

soup = BeaurifulSoup (ntnl)
14 tags = soup('area’)

1 barrios=list()

1 href_parrios=list()

17 1ist_barrio href=list()

1 for tag in Tags

] Golindancias=tag.get ('h4', None)
barrio=tag.get('data’, None)
firatpos-barrio.find(', ")
secondpos=barrio.find (' viviendas')

if firstpos
continue

en (barrio) -1:

else:
barrios.append (barrio[0:firstpos])
ag.get('hrel', None)

href barsi
href barrios.append(hreZ barrio)
list barrio href.append([barrio[0:Eiratpos],barrio|fizatpos+l:secondpos] href barrio])

for barrio in list_barrio_href:
for minibarrio in barzio:
34 print minibarric

Run @ 2_idealsta_barrio
> C:\Pvthon27\pvthon. exe C:/Users.
Arganzuela

-urci/Docunenta/UC3M/AppliedReading/Python/ Codes/2_idealiata barrio.py

fventa-viviendas/madrid/arganzuela/mapa

_ barajas
=

5 freste-vivientes/madrid/baresesoaps
#|7 Carebancner

mw
L

/venta-viviendas/madrid/carabanchel /mapa
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Looking for house prices

€)d Oa nps idealista.com/venta-viviendas/madrid/arganzuela/acaci

Nuevos anuncios en tu email

Viviendas M
Precio

Min v || Max -
Tamano

Min v | Max v

Tipo de vivienda
[] pisos
[] casas o chalets
[] Casas risticas
[] Diplex

| Aticos.

Habitaciones

| 0 habitaciones (estudios) L
[ 3 Inspector [ Consola O Depurador  {} Editordees... (& Rendimiento  {k Memoria
+

Logo:
-Link
Piso en calle de

‘anding"></div>
en calle de Martin

<div class="row price-

<rdiv>

< cleatin_divemain-content__diteme-contsiner __aricle__divitemtem_contains branding e fad.. __dvcleats

i i comins _dvsonprieomclts NI >

& || Q. twoformulas pauseatex >

Ordenar: [JEEEYENY

Piso en calle de Martin de Vargas, Acacias, Madrid o ~

3hab. 135 m? 4° planta exterior con ascensor

Gaimar

Piso en calle Majuelo, 3, Acacias, Madrid

429.000 ¢ Garaje incluido
2hab. 85m? 2° planta exterior con ascensor
De las mejores urbanizaciones de Pasillo Verde. Piso espectaculal d

<, 916350 423

Diiplex en paseo de las acacias, 6, Acacias, Madrid

358.500 <

2hab. 103m? 5* planta exterior con ascensor

Buscaren HTML P! Calculado
) = | ¥ Fittar etitos
Acciss, Hadric® data-xiti-click-listadosient
etenento ¢
" .row.pri w > span:last-child

margin-right: ;
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Looking for house prices

€)d Oa nps idealista.com/venta-viviendas/madrid/arganzuela/acaci

Nuevos anuncios en tu email

Viviendas M
Precio

Min v || Max -
Tamano

Min v | Max v

Tipo de vivienda
[] pisos
[] casas o chalets
[] Casas risticas
[] Diplex

| Aticos.

Habitaciones

| 0 habitaciones (estudios) L
[ 3 Inspector [ Consola O Depurador  {} Editordees... (& Rendimiento  {k Memoria

+

titles

<rdiv>

< cleatin_diemain-content__diviteme-contsiner __sricle_divtemitem_contain brandingtem fad

en calle de Fartin Acacias, Madrid" data-xiti-click="listado

i i comins _dvsonprieomclts NI >

& || Q. twoformulas pauseatex

Ordenar: [JEEEYENY

Piso en calle de Martin de Vargas, Acacias, Madrid

3hab. 135 m? 4° planta exterior con ascensor

sncecsasmicsovam,
429.000 ¢ Garaje incluido

2hab. 85m? 2° planta exterior con ascensor
e ejore: anizaciones de Pasillo Verde. Piso espectacular con

<, 916350 423

Diiplex en paseo de las acacias, 6, Acacias, Madrid

358.500 <

2hab. 103m? 5* planta exterior con ascensor

Buscaren HTML P! Calculado

Filtar

enl.

elerento

row.pri

margin-right: ;
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Looking for house prices

<div_class="logo-branding"></div>
<a class="item-link " hre nmueble/35862114/" titl
Piso en calle de Martin de Vargas, Acacias, Madrid</z> @
<div class="row price-row clearfix">

< ihefnea

Piso en calle de Martin de Vargas, Acacias, Madrid” data-xiti-click="11i

span clas
315.000
<span>€</span>
</span>

iafter

</div>
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Looking for house prices

File Edit View Navigate Code Refactor Run Tools VCS Window Help

5 idealista_flat py
g ) Project & & | @~ b | (3 idealista_flatpy x
= » [ idealista flat.py

No Python interpreter configured for the project

i External Libraries
ascensor=list ()

for tag in tag:

ag.get('class’,None)

class_link2-str (class_link)

if 'item-price-down icon-pricedown' in class_link2:
continue

€lif 'item-price’ in class_link2:

sudue

parser = myhtmlparser()
tag2=str (tag)
parser.feed (tag2)

tags = parser.NEWIAGS
attrs = parser.NEWATTRS
parser.HTMLDATA

precio

parser.clean()

precios.append(int (precio(0].replace(’
elif 'item-detail' in class_link2:

parser = myhtmlparser()
tagz=str(tag)
parser.feed (tag2)

tags = parser.NEWIAGS
attrs = parser.NEWATTRS
detail = parser.HTMLDATA

parser.clean()
I

Run @ idealista flat

» C:\Python27\pyshon.exe C:/Users/fourci/Docunents,/UC3M/ApplicdReading/Fython/Codes/idealista_
[35062114, 'Piso’, 'calle de Mart\zc3\xadn de Vargas', -999999, 'Arganzuela', 'Acacias', 315000, 135, '4", 'exterior', 'con ascemsor', '22/02/2017']
[35841803, 'Piso’, 'calle Majuelo', 3, 'Arganzuela’, 'Acacias’, 429000, 85, '2', 'exterior’, 'con ascensor', '22/02/2017']

[32128183, 'D\xc3\xbaplex’, 'paseo de las acacias', 6, 'Arganzuela’, 'Acacias', 358500, 103, 'S', 'exterior', 'com ascemsor', '22/02/2017']
[34808794, 'Piso', 'ronda DE TOLEDO', -333998, 'Arganzuela', "Acacias’, 340000, &6, '4', 'exterior’, 'con ascensor', '22/02/2017']
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Looking for house prices

File Edit View Navigate Code Refactor Run Tools VCS Window Help

5 idealista_flat py
g ) Project & & | @~ b | (3 idealista_flatpy x
= » [ idealista flat.py

No Python interpreter configured for the project

i External Libraries
ascensor=list ()

for tag in tag:

ag.get('class’,None)

tz (class_link)

if 'item-price-down icon-pricedown' in class link2:
continue

elif 'itemprice’ in class_linke:

class_link:

sudue

parser = myhtmlparser()
tag2=str (tag)
parser.feed (tag2)

tags = parser.NEWIAGS
attrs = parser.NEWATTRS
parser.HTMLDATA

precio

parser.clean()

precios.append(int (precio(0].replace(’
elif 'item-detail' in class_link2:

parser = myhtmlparser()
tagz=str(tag)
parser.feed (tag2)

tags = parser.NEWIAGS
attrs = parser.NEWATTRS
detail = parser.HTMLDATA

parser.clean()
I

Run @ idealista flat

» :\PyThan27Anvrhan.exe iz Maera/fanrei Mnmmenra /TEAM/ARD] i edReadina/Pythan/Gndeasideal iara Flan.nv.
[35062114, 'Piso’, 'calle de Mart\xc3\xadn de Vargas', -999999, 'Arganzuela', 'Acacias', 315000, 135, '4', 'exterior', 'con ascemsor', '22/02/2017']
|35841803, 21307, 'calle Mauelo', 3, 'Arganzuela’, 'Acacias’, 429000, #s, '2', 'exterior’, 'con ascensor', '22/02/2011"]

[32128183, 'D\xc3\xbaplex’, 'paseo de las acacias', 6, 'Arganzuela’, 'Acacias', 358500, 103, 'S', 'exterior', 'com ascemsor', '22/02/2017']
[34808794, 'Piso', 'ronda DE TOLEDO', -333998, 'Arganzuela', "Acacias’, 340000, &6, '4', 'exterior’, 'con ascensor', '22/02/2017']
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PDF Scraping

@ Easier when PDF is not an image
@ Possible to convert entire PDF to txt file

@ Possible to dump the internal contents of a PDF file in
pseudo-XML format

@ Library: PDFMiner
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https://pypi.python.org/pypi/pdfminer/

Scraping the little prince

@3 Administrador: C\Windows\system32\cmd.exe -

Microsoft Uindows [Uersion 6-1-76811
[Copumight (o> 2089 Microsoft Corporation. Reservados todos los derechos.

Users\feurcided C:\UsersifourcizDocunents\UC3MAppliedReading\Python\Codes

sereFourcinDocunenta\UCMNAppLiedReading\Python\Codea pdF 26xt by 0 output.
TR Hh

Users\FeurcizDocunents\UC3M\AppliedReading\Python\Codes >

littieprince pd - Adobe Acrabat Reader DC

) output.t: Bloc de notas

Archivo Edicién Ver Ventana Ayuda

Inicio Herramientas littleprince.pdf %

| d@BEQ OO /e MDOO® -5 A

Fl

Archivo _Edicion _Formato Ve

1
once when I was six years old I saw a magnificent picture in a book, called True :

about the primeval forest. It was a picture of a boa constrictor in the act of sw
copy of the drawin:

1In_the book it said: "Boa constrictors swallow their prey, whole, without chewing
1 e move, and they STen thraugh the a1x mantra thae chay mécd For 41 gaction.

T pondered deeply, then, over the adventures of the jungle. and after some work w

N Once when I was six years old I saw a magnificent picture in a book, called True Stories from Nature.
about the primeval forest. It was a picture of a boa constrictor in the act of swallowing an animal. Here is a
copy of the drawing

eded in making my first drawing. My Drawing Number one. It looked something

1 showed my masterpiece to the grown-ups, and asked them whether the drawing frig
But they answered: "Frighten? why should any one be frightened by a hat?”

uy drawing uas not 3 picture of 3 hat. It was 3 picture of 3 bos constricror dige
e grown-ups were not able to understand 1, I made another drawing: I drew the

constrictor, so The gromn-ups could see’it clearly. They aluays need to have
Drauing Namber Two- Tooked Tike

The grown-ups’ response, this time, was to advise me to lay aside my drawings of |
from the inside or the outside, and devote myself instead to geography, history,
That 15 why, at the age of six, I gave up what might have been a magnificent care
disheartened by the failure of my Brawing Number one and my brawing Number Two. G
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Scraping the little prince

@3 Administrador: C\Windows\system32\cmd.exe -

Microsoft Uindows [Uersion 6-1-76811
[Copumight (o> 2089 Microsoft Corporation. Reservados todos los derechos.

Users\feurcided C:\UsersifourcizDocunents\UC3MAppliedReading\Python\Codes

UsersnEcurcizDocunents\UC3M\ApplicdReading\Python\Codes >

littieprince pd - Adobe Acrabat Reader DC

) output.t: Bloc de notas

Archivo Edicién Ver Ventana Ayuda

Inicio Herramientas littleprince.pdf %

| ®BRQA OO /¢ M DO o -

)

)

B

Al

Archivo _Edicion _Formato Ve

1
once when I was six years old I saw a magnificent picture in a book

about the primeval forest.
copy of the drawina

, called True -
It was a picture of a boa constrictor in the act of sw

1In_the book it said: "Boa constrictors swallow their prey, whole, without chewing
1 e move, and they STen thraugh the a1x mantra thae chay mécd For 41 gaction.

T pondered deeply, then, over the adventures of the jungle. and after some work w

copy of the drawing
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Once when I was six years old I saw a magnificent picture in a book, called True Stories from Nature.
about the primeval forest. It was a picture of a boa constrictor in the act of swallowing an animal. Here is a

eded in making my first drawing. My Drawing Number one. It looked something

1 showed my masterpiece to the grown-ups, and asked them whether the drawing frig

But they answered: "Frighten? why should any one be frightened by a hat?”

uy drawing uas not 3 picture of 3 hat. It was 3 picture of 3 bos constricror dige
e grown-ups were not able to understand it, I made another drawing: I drew the

constrictor, 5o that the grown-ups could see'it clearly. They aluays need to have

brawing Number Two looked 1ike

The grown-ups’ response, this time, was to advise me to lay aside my drawings of |
from the inside or the outside, and devote myself instead to geography, history,
That 15 why, at the age of six, I gave up what might have been a magnificent care
disheartened by the failure of my Brawing Number one and my brawing Number Two. G
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Sketch presentation

How Python can be useful to applied practitioners
@ Fede C
e What Python is and scraping
@ Fede M
o GIS (geography and maps) application
@ Tomas
e Machine learning tools
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Introduction

Python can be used both in QGIS and ArcGIS as a language to
interact with these programs.

These will be useful to:

@ Automated processes that you can already do by clicking in your

preferred GIS program. (Very important for using data from STATA
or creating data for STATA use)

@ STATA can automate many of this operations already (not all of
them) but GIS programs much more efficient

@ Perform some new function only available if using Python
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Where to Find Python? (QGIS)

Plugins = Python Console

7 qes 22040 E— S SIS
) RAARAR Qe NG &EEE-0 %o @ B
) R I Y Y g
) rt@@F o AN
e BX
e
@,
3
»
Q
R
%
@
)
L7l
%
It . 1 Python 2.7.4 (default, Apr 6 2013, o 2 Unitedo o
g [MSC v.1500 32 bit (Intel)] on PC- —
Q x
I a “
- 7> .
t B v
i &
V2l o L
#
- #
€
>>> b
i1 ] [an|
[ [l iwmar s[5t <[ rei [0 Q)]
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Where to Find Python? (QGIS)

Plugins = Python Console

¥ qeis 220 p— = ]
06 N GeEE=2 505 BY
@ & 2 8 UR I8

RN

R ) A 0 A ioia
] [ R :
@ g f
%
Vi 5 o
B o T python 2.7.4 (defaul, Apr 6 2013, 19:54:46) | BN © | teueco @ o.
i ISC 1500 32 bt (nte)] on PC-2-173 —
c :
. a )
= - oy
t E7 v
& &
P ]
B #
#
€
>>> b
O] )
] o] T | - O e )
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Learn to Write GIS Python Code

@ Follow the course found in qgistutorials.com
© Search in stackexchange.com

© Processing = “Graphical modeler” (a drag and drop tool that
generates a Python Code)

© Write your own .py file
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Example 1 - Automation of Presentation of Results

You have shapefiles of all the crimes in counties in the US 1960-2014.
For exploring the data you want to create a map for each year. Change
the color of places with a high violent crime rate.
You can write your own .py code:

@ For loop for each file (for yy in year_available)

@ open .shp file - .addMapLayer( )

© select high crime places - .getFeatures( )

© Change color - .setSelectionColor( )

@ save map
If you have multiple maps you can even created videos of maps
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Example 2 - Automation Getting Inputs from STATA

Example: Data on number of police officers for all police departments
and want to perform some operation with QGIS using this data.
For QGIS to read data from STATA needs a .csv file with an identifier
(ID of police department) and the variable of interest (number of police
officers)
Python can easily automate all this in case you make some change to
any variable you do not need to manually redo everything:

@ Open .shp file and .csv files - .addMapLayer( )

@ Join the 2 files using the common identifier - .addJoin

© Perform whatever operation you wish
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Example 3 - Summary Statistics by Distance

Calculate number of police officers in a radius of 20km around a police
department.

This could be done in STATA by calculating the distance of all police
dept. from all police dept. and summing up the number of police
officers if the distance is less than 20km. This is computationally
unfeasible (15000 police dept.)

QGIS is very efficient when dealing with GIS data and distances. We
can write a code on Python:

@ Open the file we created in example 2 - .addMapLayer( )

© Create a buffer of 20km around all police departments - .buffer()

© Select only police departments that intersect with the buffer -
.intersects()

© Sum up police officers if it intersects and save in a new variable
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Example 3 - Summary Statistics by Distance

Why is it useful?
@ Much faster than STATA (sometimes is just unfeasible on STATA)

@ Once you have the Python code is easy to change buffers or
variables

© You can then save the data and use this newly created variable
back in STATA - .writeAsVectorFormat()
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Example 4 - Neighbors of Polygons

All the previous examples the GIS data was points (police
department). Many times data is in polygons (Counties, States, ....)

Let’s say that we have population level data at the county level. We
want to calculate the total population of the neighbors of all counties
(where neighbors means to have one border in common). Python can
do that.

Is a long code but the main tricky thing is how to determine neighbors.
You do with the following function - .intersects(geom.boundingBox())

Again this new variable created in QGIS can be then exported in
STATA
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A Taste of More Complex Things you Can Do in

Python

Excellent Guide: “Night Lights and ArcGIS: A Brief Guide” by Matt
Lowe

Let’s say you want to create a 20kmX20Km pixel-year panel of
luminosity.

You can download a raster NASA NOOA satellite data of luminosity at
night of the earth (data for many years and many types of
measurements).

You can do it in Python with .CreateFishnet_management|()

Given that the data is already on Python you can add a lot of
information to this pixels dataset (Country, Distance to the coast, ....)
and then save it in a readable file for STATA
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Sketch presentation

How Python can be useful to applied practitioners
@ Fede C
e What Python is and scraping
@ Fede M
e GIS (geography and maps) application
@ Tomas
@ Machine learning tools
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Machine Learning with Scikit-Learn

@ ldea: How to use a couple of methods of Imbens/Athey NBER
summer lectures with the library scikit-learn

@ Machine Learning...
e ...is more about fit/prediction.

..cares a lot about scalability of the algorithm (big data, many
covariates).

e ...is neither about causality or inference (Susan Athey disagrees).

e ...nor the formal asymptotic properties.

@ Focus on: Out of sample performance, cross-validation,
regularization.

@ Why Python and Scikit-learn?
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How to learn?

@ Machine Learning:
e Coursera: Stanford course with Andrew NG (matlab), Washington
University specialization (python).
e edX: Columbia course from the MicroMasters Program.
e Book: The Elements of Statistical Learning. Data mining, Inference
and Prediction. Trevor Hastie, Robert Tibshirani and Jerome
Friedman.

@ Basic packages to handle data on Python:

e Panda (Most popular library for data manipulation): Resources.
o Numpy (Efficient python matrix handler): Tutorial, lecture notes.

@ Scikit-Learn:

e Links: Official Tutorial, video lectures, other Tutorial .
e Book: Learning scikit-learn: Machine Learning in Python.
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http://www.dataschool.io/best-python-pandas-resources/
https://docs.scipy.org/doc/numpy-dev/user/quickstart.html
 http://www.scipy-lectures.org/index.html
http://scikit-learn.org/stable/tutorial/
http://www.dataschool.io/machine-learning-with-scikit-learn/
https://www.datacamp.com/community/tutorials/machine-learning-python

Ex.1 Classification + Regularization

@ Built in scikit learn: Lasso, Ridge regression, Least angle
regression, Lars, Elastic Nets.

@ Example: Reviews from an Amazon product. Which word has
the highest predictive power of a positive review?

@ Method: Regularized logistic regression.

@ Scikit implementation: First, get your matrix of words using the
CountVectorizer, then use LogisticRegressionCV with a Lasso like
penalty

@ LogisticRegressionCV has a built in cross validation to find the
“optimal” penalty parameter a.
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Ex.1 Classification + Regularization

@ 166752 data points with 141224 covariates! “Only” around 3300
are nonzero.

Positive Words Negative Words
1 oustanding 2.12 dissapointed -2.58
2 saves 2.03 worst -2.47
3 lifesaver 1.90 worthless -2.40
4  skeptical 1.80 theory -2.38
5 adores 1.79 unusable -2.33
6  south 1.69 disappointing -2.26
7 con 1.67 ripoff -2.25
8 penny 1.65 poorly -2.22
9 awesome 1.63 ineffective -2.20
10 pleasantly 1.63 useless -2.02
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Ex.2 Regression Trees

@ Built in scikit learn: Random Forests, Bagging, Boosting
(Adaboost).

@ Example: When to give a loan? Data on good/bad loans +
covariates of the individual (employment, debt to income ratio...).

@ Method: Random Forests: Fit different regression trees in random
subsamples with replacement and apply a weighted average
between them.

@ Scikit implementation: RandomForestClassifier

forest =RandomForestClassifier(max_depth=4).fit(X,Y)
forest.predict_proba(X[1,:]1)
print forest.feature_importances_
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Ex.2 Regression Trees

term_ 36 months <= 0.5
0.4961
2.8%
[0.54, 0.46]
Risky
revol_util <= 57.65 sub_grade B2 <=0.5 dti <= 6.47
0.4122 0.3637 0.4997
19.7% 0.6% 2.2%
[0.29,0.71] [0.76, 0.24] [0.49, 0.51]
Safe Risky Safe
03684 0.4442 0.3553 0.48 0.4656 0.4996
9.3% 10.3% 0.6% 0.0% 0.4% 1.8%
[0.24,0.76] | | [0.33,0.67] [0.77.0.23] [0.4.0.6] [0.37. 0.63] [0.51.0.49]
Safe Safe Risky Safe Safe Risky
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Ex.3 Clustering

@ Built in scikit learn: K-means, Gaussian Mixtures.

@ Example: Clustering Samuel L. Jackson movies by quality and
revenue box office.

@ Method: K-Means.
@ Scikit implementation: KMeans

kmeans = KMeans(n_clusters=3,random_state=10).fit(data)
centroids = kmeans.cluster_centers_
labels = kmeans.labels_
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Ex.3 Clustering
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Code Appendix

Classifier + Regularization:

# Word Matrix

vectorizer = CountVectorizer(token_pattern=r’\b\w+\b’)
words_matrix = vectorizer.fit_transform(products[’review_clean
name = vectorizer.get_feature_names()

# Model
sentiment_model = linear_model.LogisticRegressionCV(penalty="1:
...,s0lver="1liblinear?)

sentiment_model.fit (words_matrix, dependent_var)
coefficients = sentiment_model.coef_
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Appendix 1
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