UrnB

»¥ Diposit digital
D &, de documents
Universitat Autdnoma 1) delaUAB

de Barcelona

This is the published version of the bachelor thesis:

Sahuquillo Planas, Pere; Rivas Contreras, Santiago, dir. De les dades a ’accio :
monitoratge de l'aigua. 2023. 13 pag. (Grau en Gestié de Ciutats Intel - ligents
i Sostenibles)

This version is available at https://ddd.uab.cat/record/282893
under the terms of the license


https://ddd.uab.cat/record/282893

TREBALL FI DE GRAU EN GESTIO DE CIUTATS INTEL-LIGENTS I SOSTENIBLES, UNIVERSITAT AUTONOMA DE BARCELONA

De les dades a I’acc16: Monitoratge de 1’aigua

Pere Sahuquillo Planas

Sabadell, Juny de 2023

Resum - El treball s’enfoca principalment en analitzar i avaluar el consum de l'aigua en els edificis
d’un municipi fictici amb I'objectiu de proporcionar a I'entitat encarregada una eina que li permeti
gestionar el consum d’aigua de manera eficient. Per aconseguir-ho, es proposa monitorar el consum
d’aigua en temps real i presentar la informacié recopilada en dashboards o panells de control, que
permetin visualitzar el consum d’aigua en diferents periodes de temps. D’aquesta manera, es podran
identificar patrons de consum, detectar possibles fuites d’aigua i prendre mesures per reduir el
consum en cas de ser necessari amb I'objectiu de contribuir a la sostenibilitat ambiental i estalviar
diners en la factura de l'aigua.

Paraules clau - Teleconsum de l'aigua - Sensors - Dades - Bases de dades - Eficiencia Hidrica -
Dashboard - Sostenibilitat - Estalvi d’aigua

Abstract - The project focuses primarily on analyzing and evaluating water consumption in the
buildings of a fictional municipality created by myself, with the aim of providing the local government
with a tool to manage water consumption efficiently. To achieve this, it is proposed to monitor real-time
water consumption and present the collected information on dashboards or control panels, allowing
visualization of water consumption over different time periods. This way, consumption patterns can be
identified, potential water leaks can be detected, and measures can be taken to reduce consumption
if necessary, with the goal of contributing to environmental sustainability and saving money on the
water bill.

Keywords - Teleconsumption of water - Sensors - Data - Databases - Water efficiency - Dashboard
- Sustainability - Water savings
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1 INTRODUCCIO

dels factors que influeixen en la sostenibilitat del

planeta. La gestid eficient de I’aigua es converteix
en una necessitat essencial en una societat on cada vegada
és més important tenir un consum responsable i conscient
dels recursos naturals.

En aquest context, el teleconsum de I’aigua potable
es presenta com una solucié tecnologica que permet als
usuaris gestionar el consum de manera eficient, a través
del monitoratge en temps real del consum i la presentaci6
de les dades recopilades en dashboards. En aquest Treball
de Fi de Grau, es tractara el teleconsum de 1’aigua
potable en els diferents edificis d’una ciutat ficticia amb
aproximadament uns 1.500 edificis i una poblacié de 8.000
persones aproximadament, amb 1’objectiu d’avaluar la seva

El consum d’aigua potable en els edificis és un
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eficacia com a eina per millorar I’eficiéncia hidrica en els
edificis i contribuir a la sostenibilitat ambiental. En la
part practica del treball, es generaran les dades d’aquesta
ciutat, per a posteriorment poder-hi fer un tractament
i analisi d’aquestes i un cop tractades, es visualitzaran
tots els dashboards amb la informacié obtinguda. Un
cop construits tots els dashboards necessaris, ja tindrem
I’estructura per a poder crear una pagina web en un futur,
la qual cosa permetra als usuaris i a I’ajuntament, accedir
a la informacié en temps real i de forma comode, des del
seu ordinador o dispositiu mobil. Amb aquesta iniciativa,
s’espera fomentar 1’ds d’aquesta tecnologia i promoure un
consum més sostenible i conscient de 1’aigua potable en les
llars.

La realitzacié d’aquest treball és una motivacié per a mi
degut a que es tracta d’una problematica actual i només pel
fet de poder aportar el meu granet de sorra per a ajudar a la
causa, ja em donaria per satisfet.

Juny de 2023, Escola d’Enginyeria (UAB)
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1.1 Objectius

1.1.1 Objectiu general

L’objectiu  principal del treball és promoure la
sensibilitzaci6 sobre 1’s responsable de l’aigua entre
la poblacié, i aixi contribuir a la sostenibilitat i a la
reducci6 de l’impacte ambiental a través de la gestid
eficient de 1’aigua.

1.1.2 Objectius especifics

* Realitzar un estudi de la situacié actual del consum
d’aigua a Catalunya per identificar les necessitats i
problemes en relaci6é amb la gestié de 1’aigua.

* Esmentar varies campanyes de conscienciacié per a
la poblacié sobre 1’ds responsable de I’aigua, amb la
finalitat de promoure habits més sostenibles.

* Col-laborar amb altres institucions o empreses per a
la realitzaci6 d’estudis i la implementacié de projectes
que ajudin a la millora de la gesti6 de 1’aigua i la seva
sostenibilitat.

* Dissenyar i implementar una base de dades per a
I’emmagatzemant i analisi de les dades obtingudes.

* Desenvolupar dashboards personalitzats que mostrin
informaci6 rellevant sobre el consum d’aigua, com ara
els patrons de consum, el rendiment dels sistemes de
subministrament d’aigua, la deteccié de fuites, entre
altres indicadors.

* Proporcionar una eina visual i facil d’utilitzar que
permeti als gestors de l’aigua prendre decisions
informades i eficaces per millorar 1’eficiencia i
sostenibilitat de 1’ds de 1’aigua als municipis.

* Desenvolupar la base de les dades, per a posteriorment
poder generar una pagina web intuitiva i accessible
que presenti les dades de consum d’aigua de manera
clara i visualment atractiva perque els usuaris puguin
comprendre millor el seu consum i fer ajustos en els
seus habits d’ds d’aigua per reduir el seu impacte
ambiental.

1.2 Metodologia i planificaci6 de treball

El treball constara de dues parts principals: el marc teoric i
el marc practic.

En el marc teoric s’exposara el treball. M’he centrat en la
recopilacié d’informaci6 a nivell de Catalunya i Barcelona,
ja que és on hi ha més informacié disponible sobre el
tema del consum d’aigua. Aix0 em permetra obtenir una
base d’informacié i coneixements solida i fiable per a
realitzar 1’estudi del consum d’aigua a nivell municipal.
Aquesta informacié no varia massa en quant a la tendeéncia
entre Barcelona o un municipi catala qualsevol, ja que la
tendencia de consum d’aigua té patrons semblants [20].
L’dnica cosa que s’ha de tenir en compte és que el volum
de dades i de consum no €s el mateix.

Inicialment, tenia previst dur a terme 1’avaluacié del
consum d’aigua als edificis municipals de Terrassa i als
habitatges del Prat de Llobregat. No obstant aix0, després
de rebre les dades necessaries per a l’analisi, em vaig
adonar que no eren Optimes per dur a terme un estudi
exhaustiu. Davant aquesta limitacid, he decidit adoptar una
nova estrategia.

En lloc d’utilitzar dades existents, he decidit generar jo
mateix les dades necessaries per a la investigacié. Usant
el llenguatge de programacié Python [2] per simular un
municipi fictici format per aproximadament 1.500 edificis,
que és una mostra representativa dels diferents tipus
d’edificis que es troben en una ciutat tipica.

La generaci6é de dades s’ha realitzat seguint un criteri
rigords, on s’hi ha tingut en compte les caracteristiques i
els patrons de consum d’aigua esperats en diferents tipus
d’edificis, com ara habitatges unifamiliars, apartaments,
oficines i establiments comercials. A més, he tingut en
compte factors com les hores punta en quant a consum
d’aigua, segons I’edifici del qual es tracta.

Un cop generades les dades simulades, he realitzat
I’analisi del consum d’aigua en aquests 1.500 edificis
ficticis. S’han usat diverses tecniques i eines per extreure
informacié rellevant de les dades, com ara el calcul de
consum mitja, la identificacié de patrons de consum i la
deteccid de possibles ineficiéncies o fuites d’aigua.

Per molt que no hagi pogut avaluar directament
els municipis de Terrassa ni el Prat de Llobregat,
aquesta metodologia de generacié de dades m’ha permes
obtenir resultats significatius i representatius dels possibles
escenaris i reptes associats al consum d’aigua en una
ciutat. Aquests resultats proporcionen una base solida
per comprendre els patrons de consum, identificar arees
de millora i proposar mesures eficients per a la gestié de
I’aigua en contextos urbans.

El marc practic del meu treball implica la recopilacid,
processament i analisi de les dades del consum d’aigua,
amb la seva explicaci6 des de I’inici del procés fins al final.
Un cop tractades les dades, els dashboards seran generats
amb el programari Kibana [18], que permet la visualitzacié
i ’analisi de dades en temps real de manera eficient i
atractiva. La intencid final és incloure aquests dashboards a
una pagina web feta amb el programa WordPress, aixi sera
una informaci6 de facil accés i accessible per a tothom. Mai
he realitzat un treball d’aquestes magnituds, pel que sera un
repte i una motivacié poder arribar fins al final i observar el
resultat, del qual n’estic segur que sera molt satisfactori.

Pel que fa a la planificaci6, he seguit una pauta la qual es
troba a I’annex del treball en la figura 5, que s ha establert
segons el temps disponible, i el temps que m’ha comportat
realitzar cada apartat. A 1’abril és quan vaig iniciar el
treball, recopilant varies fonts d’informacié prévies per
a comengar a dur a terme el treball. Durant el mes de
maig he realitzat I’estudi del consum d’aigua i la part
teorica, mentre que a finals de maig i principis de juny he
desenvolupat la part practica del projecte. Per al dia 26 de
juny esta marcada la data d’entrega final.
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2.1 Sequera a les ciutats

El tema de la sequera, és avui en dia una de les
principals preocupacions en les ciutats de tot el moén, ja
que el canvi climatic i el creixement demografic estan
agreujant el problema. A continuacié podem observar
una linia temporal del volum d’aigua disponible per a ser
potabilitzada a Catalunya amb dades de I’Institut Nacional
d’estadistica (INE) [21] , i com bé podem observar, aquesta
corba decreix durant els darrers anys.
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Fig. 1: Volum d’aigua disponible per a potabilitzar anual a
Catalunya

La falta d’aigua a les ciutats veiem que és una realitat, i
aquesta podria tenir grans conseqiiéncies com podrien ser:

* Escassetat en el subministrament per al consum huma.

* Impacte important en els sectors de 1’agricultura i la
industria.

e Laparici6 de socioeconomics i

demografics.

problemes

La sequera no és un problema que només afecta les ciutats,
sindé que també afecta directament a la qualitat de vida
de la poblacid, i és que estan sorgint noves restriccions
com podrien ser talls d’aigua a les dutxes publiques,
implementacié d’horaris de reg de jardins i la suspensid
d’activitats a I’aire lliure per a evitar el consum d’aigua.

Un dels sectors que s’ha vist més afectat per aquestes

restriccions esmentades, és el sector de 1’agricultura.
Aquests, s’han vist obligats a reduir drasticament la seva
produccié degut a que els han restringit les hores de reg
dels cultius, la qual cosa deriva a unes perdues econdomiques
significatives, i una producci6 final més baixa [5].
Quan parlem d’estres hidric ens referim a la situacié en
que la demanda d’aigua excedeix a la quantitat disponible i
es produeix quan la disponibilitat d’aigua no és suficient
per a satisfer les necessitats de la poblacid, I’agricultura
i la inddstria. L’organitzacié “World Resources Institute”
estima que de cara al 2040, Espanya estara entre els 33
paisos amb major estres hidric [11], per darrere de paisos
com Qatar. Sense anar més lluny, segons 1’ Organitzaci6 de
les Nacions Unides (ONU), de cara a I’any 2025, s’estima
que dos tercos de la poblacié viuran en zones d’estrés
hidric, i moltes altres ciutats com €és el cas de Galende,
municipi de Castilla y Leon ja hi han posat fil a I’agulla i
ja s’han anunciat sancions economiques a aquells habitants
que facin un mal ds de I’aigua. [23]

2.2 Consum d’aigua

L’aigua és un recurs abundant en la Terra, pero
lamentablement per al consum huma només en va destinat
un 1% d’aquesta. Segons dades de ’'OMS [24], només un
57% de la poblacié mundial tenia accés a aigua potable
canalitzada. Aquest és un factor directament relacionat amb
la sequera, a poc a poc veiem que els recursos d’aigua
s’estan esgotant, per la qual cosa el repte dels governs €s
fer que la poblacié estigui el més conscienciada possible
del problema en que ens trobem. Gracies a I’OpenData
de Barcelona [12] he pogut obtenir dades de partir de les
quals he creat una linia temporal per a veure i analitzar la
tendeéncia del consum d’aigua des del 2012 fins al 2020.

Fig. 2: Consum d’aigua anual a Barcelona

S’han obtingut dades de Barcelona perque és la capital
de Catalunya, i a partir de la qual podem extrapolar les
dades als altres municipis. Com podem observar, es pot
veure una davallada notoria en quant al consum anual
durant els darrers anys. L’any 2000, hi havia un consum
aproximat de 115.000 hm3, mentre que el 2020, que és
I’dltim registre del qual s’han assolit les dades, ens vam
trobar amb un consum d’aproximadament 90.000 hm3, la
qual cosa confirma 1’estat d’alerta en el que ens trobem
davant el consum d’aigua. L’aigua es reparteix per a 3
diferents usos:

e Consum domestic: La major part d’aigua consumida
és per a fer-ne un ds domestic i satisfer les necessitats
de casa.

e Consum comercial i industrial: Una part va destinada
a les industries per a la produccid.

e Consum municipal: Una petita part d’aquesta aigua,
va destinada a serveis de 1’ajuntament, ja sigui per a
neteja viaria, regar les zones verdes de les ciutats o bé
per als edificis municipals.

A continuacié podrem observar un petit grafic de la
distribucié de 1’aigua, amb dades extretes de 1’ Ajuntament
de Barcelona [13].

Estan sorgint noves restriccions les quals exigeixen que
I’aigua potable només es reservi per beure i no per altres
usos municipals. Actualment, podem diferenciar entre dos
usos diferents de 1’aigua:

e Usos consumptius: L’ds consumptiu és aquell que es
destina a les necessitats domestiques, industrials, de
reg i per a I’agricultura. Les fonts d’aigua son recursos
hidrics convencionals com les aigiies superficials, rius,
llacs i de les aigiies subterranies.
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Fig. 3: Usos de I’aigua a Barcelona

* Usos no consumptius: Els usos no consumptius,
suposa la utilitzacié de I’aigua, perd no el seu consum
i no implica extreure 1’aigua del medi on es troba. El
seu Us va destinat per a usos energetics i usos lidics.

2.3 D’on prové I’aigua de Barcelona?

Els recursos hidrics de Barcelona i la seva Area
Metropolitana, principalment provenen dels rius Ter i
Llobregat. Aquesta, un cop passen pel procés de
potabilitzacid, es destina a la xarxa, per a fer-ne un s
a les llars. Secundariament, també hi trobem les aigiies
subterranies i aiglies pluvials que, aquesta, és la que es
destina principalment a 1’ds municipal, encara que el seu
volum és menor al mencionat anteriorment. Quan parlem
d’aigiies subterranies, parlem dels aqiiifers del Delta de
Llobregat i el Delta del Besos. Pel que fa a les aigiies
pluvials, s’utilitzen per a la neteja de carrers, reg per a
zones verdes entre molts altres usos. Es distribueixen més
de 700 m3 anuals d’aigua freatica. Aquestes aigiies s6n
gestionades per 1’Ajuntament de Barcelona per a tots els
usos municipals i I’aigua regenerada que gestiona 1’Area
Metropolitana de Barcelona [14].

L’aigua de la pluja, es recull i s’emmagatzema en 30
diposits d’aigua repartits per la ciutat per a poder disposar-
la quan sigui necessari. Com ja he comentat anteriorment,
actualment a Catalunya estem patint una situacié important
de sequera, i per aix0 és important tenir en compte la
situacié dels rius i embassaments d’aigua, per a poder fer
una prediccid de si aquests ens podran proporcionar aigua
en un futur no molt llunya i poder administrar I’aigua de
la millor manera possible. Segons 1I’Agencia Catalana de
I’Aigua, a dia 16 d’abril de 2023, a Catalunya es disposa
només del 26% de les reserves d’aigua. [15]

2.4 Teleconsum d’aigua potable

2.4.1 Definicio de teleconsum d’aigua potable

El teleconsum consisteix a orientar a la poblacié sobre el
seu comportament diari amb relacié al consum d’aigua,
i poder saber a temps real el consum actual en les llars.
Es un tema d’interés perqué té repercussié en la salut
humana, desenvolupament socioeconomic i la sostenibilitat
ambiental, pero a part de I’interes personal de la poblacid,
hi ha moltes empreses, governs i organitzacions que
busquen comprendre millor els patrons de consum d’aigua
i desenvolupar estrategies per millorar la gestié de recursos
hidrics.

2.4.2 Modelitzacio del teleconsum

Per a dur a terme la modelitzacié del teleconsum d’aigua,
s’ha de complir i realitzar tot un seguit de passos que
veurem a continuacio:

1. Recopilaci6 de dades: El primer pas per modelitzar el
teleconsum d’aigua potable en els edificis, és recopilar
les dades sobre el consum d’aigua. Aquestes dades
poden venir de comptadors d’aigua o de tecnologies
de telemetria que permetin la recopilacié de dades de
forma remota.

2. Analisi exploratoria de les dades: Una vegada
recopilades les dades, es realitza una analisi
exploratoria per comprendre millor les caracteristiques
del conjunt de dades. Aix0 inclou I’analisi de la
distribuci6é del consum d’aigua i la identificacié de
patrons o tendencies en les dades.

3. Seleccio de les variables: El segiient pas és
seleccionar les variables que es volen utilitzar per
modelitzar el teleconsum. Aix0 pot incloure variables
com la superficie de la llar, el nombre de persones que
hi freqiienten, el nivell socioeconOmic i altres factors
que puguin influir en el consum d’aigua.

4. Selecci6 de models: Després de seleccionar les
variables, es pot procedir a la seleccié de models per
a modelar el teleconsum d’aigua potable. Aix0 pot
incloure grafics, models de regressio lineal o no lineal
i altres models que s’adeqiiin a les caracteristiques de
les dades.

5. Avaluacio del model: Un cop seleccionat un model,
es realitza una avaluacié per mesurar la seva precisio i
eficacia en la predicci6 del consum d’aigua.

6. Utilitzaci6 del model: Finalment, el model es
pot utilitzar per predir el consum d’aigua en una
area determinada. Aix0 pot ajudar les empreses o
organitzacions que gestionen els serveis d’aigua a
optimitzar la distribucié d’aigua i millorar la gestié
dels recursos hidrics.

2.5 Integracio de I’IoT i de la IA?

La tecnologia de I'Internet of Things és una eina important
per a la gesti6 de I’aigua que ajuda a les empreses del sector
i als governs a ser més eficients i sostenibles en el seu s
de l'aigua. La idea d’Internet of Water busca connectar
totes les parts implicades en el subministrament d’aigua
(fonts d’aigua, plantes de tractament i sistemes de gestié
de I’aigua industrial, instal-lacions de distribucid, empreses
de serveis publics, etc.) per dotar d’informacié util a les
persones responsables de la presa de decisions i facilitar
en part la seva feina [8]. IoT és una tecnologia clau per
optimitzar la cadena de subministrament d’aigua a través
de processos i aplicacions de dades, que ens proporcionen
varies facilitats com:

» Transparencia en tots els processos de la cadena de
subministrament d’aigua. Gracies a I’'IoT, tenim dades
de tota la cadena de subministrament d’aigua.
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* Resposta immediata davant de possibles problemes
com podria ser la contaminacié de I’aigua i reduir al
maxim aquests danys.

* Automatitzacid, per a millorar I’eficiencia, reduir els
costos i millorar la qualitat en el servei.

* Cost optimitzat, al tenir una automatitzacid, aixo
permet reduir costos a llarg termini.

« La sostenibilitat. Es el punt més important i en el que
s’enfoca el treball. Gracies al IoT, no només millorem
Peficiéncia i reduim costos, siné que també ajuda
a complir els objectius ambientals com la petjada
de carboni, la contaminacid i el tema a tractar, la
preservacid de I’aigua.

Gracies a aquesta integracié de I'Internet de les coses al
monitoratge de l’aigua, es poden analitzar, processar i
tractar aquestes dades que generen els diferents sensors
[17] . Es aqui, on entra la nova tecnologia de la qual
ultimament tothom n’esta parlant, la intel-ligencia artificial.
El potencial que té de processar dades crues del sistema,
analitza tot el que hi succeeix dins d’aquest, mentre
que gracies a l’aprenentatge automatic li permet estar
millorant continuament la seva comprensi6 de les dades i
les respostes que ha de donar envers un problema. Amb
la intel-ligencia artificial es poden crear infraestructures
d’aigua, supervisades per una tecnologia que ho veu tot, no
es cansa i s’adapta a qualsevol situacié que se li posi per
davant. Gracies a aquesta tecnologia, és possible analitzar
fluxos d’aigua en temps real, enviant alertes i apagant
els sistemes corresponents en cas de detectar-hi qualsevol
fuita o anomalia. Amb aix0, es redueix a gran escala el
malbaratament d’aigua, ja que la IA tarda molt poc temps
a detectar qualsevol incongruencia en el sistema, comparat
amb el que tardaria qualsevol enginyer o enginyera a trobar
el problema [19] .

A partir d’aquestes dades que s’estan generant gracies al
10T, de tot el procés de subministrament d’aigua, es poden
generar models predictius i estrategies sobre com optimitzar
I’Gs de I’aigua en el futur i poder tendir cap a un futur molt
més sostenible i amigable amb el medi ambient.

2.5.1 Tecnologies necessaries per al monitoratge
d’aigua

Actualment, al mercat podem trobar diferents dispositius
IoT que permeten dur a terme el mesurament i monitoratge
del consum d’aigua. Per a comencar hi tenim els sensors.
Aquests s’encarreguen de mesurar la qualitat de 1’aigua,
la seva composicié quimica un cop tractada, etc. També
poden mesurar el grau de plenitud d’un diposit d’aigua, o
la pressi6 en les canonades de distribucié. Aquests sensors
proveeixen dades, que serviran per a fer ’analisi de com
esta funcionant el subministrament. Al mercat hi podem
trobar varis que s’adaptin a les tasques que volem realitzar,
com per exemple:

* Sensor capacitiu M.D. Micro Detectors C18P/BP-1A
(4]

e Transmissor de nivell ultrasonic SUP-MP [0]

¢ ToT Multi-Parameter Water Quality Analyzer [7]

El segon dispositiu que és necessari, sén els comptadors
intel-ligents. Aquests permeten mesurar el consum d’aigua
en temps real, ajudar a corregir el consum excessiu i segons
els patrons, podem fer algoritmes predictius per al consum
futur. Actualment, podem trobar diferents opcions de
comptadors intel-ligents al mercat:

¢ Sensus iPERL [1]
e flowlQ® 2200 [3]

Finalment, gracies a algoritmes de machine learning, molts
sistemes de distribucié s6n automatics i permeten regular
i controlar el subministrament d’aigua, de manera que sén
el més eficients possibles. Tots aquests dispositius sén un
exemple de que aquest cas d’ds es pot realitzar actualment,
i és que ja hi ha dispositius que ho permeten.

2.6 Incentius i programes governamentals

Tot i que la tecnologia per al monitoratge de 1’aigua és
una eina essencial per a la gestié sostenible i eficient de
I’aigua, no n’hi ha prou. Es important també involucrar
als ciutadans i incentivar-los a adoptar comportaments més
responsables davant el consum d’aigua, ja que, al cap i ala
fi, sén ells els encarregats de poder reduir aquest consum,
i és important que en siguin conscients de la situacié en
que ens trobem. Barcelona ha implementat programes de
conscienciaci6 sobre el consum d’aigua, aix{ com incentius
per als ciutadans que adoptin practiques més sostenibles.

3 MAaRc PRACTIC

3.1 Explicacié

L’objectiu del marc practic del Treball Final de Grau
és generar la infraestructura de les dades per a que
posteriorment aquestes puguin ser representades i
visualitzades en una pagina web. Aquesta pagina
queda fora de 1’abast d’aquest TFG. Aquest treball és la
base per a que en un futur, amb dades reals es pugui crear.
Aquesta, estara orientada a I’ Ajuntament de la ciutat, amb
I’ objectiu final de proporcionar als responsables de la presa
de decisions de 1I’Ajuntament una eina eficag i accessible
per planificar i gestionar els recursos hidrics de la ciutat de
manera més efectiva.

Per a I’obtenci6 de les dades de consum d’aigua de tots
els habitatges de la ciutat, he dut a terme ’estudi sobre
els consums dels diferents edificis de la ciutat, realitzant
una analisi exhaustiva tenint en compte diversos factors
importants com poden ser, els horaris laborals, els habits de
consum especifics de cada tipus d’edifici i altres variables
rellevants que s’han de tenir en compte a I’hora de generar
les dades.

Utilitzant el llenguatge de programacié Python, he
modelat i ajustat uns valors aleatoris perque es correlacionin
amb els consums reals que s’espera observar en els edificis
de la ciutat ficticia. He tractat de fer-ho el més real possible,
i per aix0 les dades obtingudes finalment estan estructurades
com si vinguessin des del mateix comptador d’aigua, és a
dir s6n dades crues que s’hauran de tractar i processar.
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Per a dur a terme aquest processament, usaré Jupyter
Notebook, en aquest tractament aplicaré una ontologia per a
compartir la comprensié comuna entre persones o sistemes
automatitzats i ajudara a establir una comprensié comuna
de les dades de consum d’aigua, definir els conceptes
rellevants, les relacions entre ells, i crear una estructura de
dades coherent que permeti la facil manipulacié i analisi de
les dades.

Un cop processades les dades, he creat diversos
dashboards usant el programa Kibana. Aquests dashboards
son la peca clau de la futura pagina web, ja que mostraran
de manera visual i interactiva la informacié aconseguida.
Els dashboards inclouen grafics i taules dinamiques que
permeten veure el comportament del consum d’aigua en
diferents contextos (per exemple, per zones geografiques,
periodes de temps, etc.).

3.2 Ciutat escollida

Com he esmentat anteriorment m’he decidit per a generar
les dades d’una ciutat ficticia. D’aquesta manera, puc tenir
les dades que a mi m’interessen per a la realitzacié del
projecte. La ciutat que he generat, sera una ciutat situada
a la comarca del Baix Camp, i sera una ciutat semblant
a Reus, respecte a la situacié geografica, dimensions i
poblacié. Com ja he comentat anteriorment, consistira en
una ciutat d’uns 1.500 edificis aproximadament, els quals
disposaran de:

* 1 Ajuntament
» 2 Hospitals
* 2 Comissaries de Mossos d’esquadra

e 4 Escoles

339 Oficines

1207 Habitatges

19 Industries

En total la ciutat disposara de 1.574 edificis.

3.3 Obtencio, neteja i analisi de dades

3.3.1 Obtencio de les dades

Després de parlar amb diversos ajuntaments i que no em
poguessin proporcionar dades interessants per a 1’execucid
del meu projecte, vaig decidir introduir-me personalment
a estudiar els consums de cada tipus d’edifici tenint en
compte varies variables com podrien ser; caps de setmana,
patrons de consum a I’horari laborable, etc. Es a dir que,
estudiant el consum a cada tipus d’edifici, he generat totes
les dades amb les quals he treballat durant el treball.

* Consum d’aigua als habitatges: Consultant varis
informes i estudis[16], [22], he assignat un consum
mitja de 100 litres d’aigua per persona. Amb una
mitjana de 4 persones per habitatge.

Les dades s’han generat seguint aquestes referéncies
de consum.

e Consum d’aigua a les escoles: A les escoles,
s’ha estimat un consum d’aigua d’uns 15 litres per
estudiant, pel que si aproximem que hi ha uns 500
alumnes en tota I’escola, aix0 ens genera valors de
consum aproximats als 7.500 litres d’aigua al dia [9].
Distribuits durant les hores lectives que van de 08:00 -
18:00 h aproximadament.

e Consum d’aigua a I’ajuntament: A 1’ajuntament s’ha
aproximat un valor d’uns 350 litres d’aigua a dia,
distribuits entre els horaris laborals, que van de 09:00
- 14:00 h i de 16:00 - 20:00 h.

* Consum d’aigua a I’hospital: Als hospitals com bé ja
sabem, és un dels llocs on s’hi consumeix més aigua.
Es un edifici on constantment s’hi estan fent neteges,
cures i tractaments als pacients, pel que aixo s’ha vist
reflectit en els valors de consum d’aigua. Aquests
valors poden variar entre els 150 - 1.325 litres / pacient
al dia [26]. Tenint en compte que parlem d’hospitals
mitjans i amb un total de 50 persones aproximadament,
hem establert un consum d’uns 15.000 litres d’aigua al
dia, distribuits durant totes les 24 hores del dia.

* Consum d’aigua a les oficines i comissaries de policia:
He avaluat els dos conjunts d’edificis per igual, ja que
considero que els valors mitjans de consum sén molt
aproximats, obviament, tenint en compte la grandaria
de les oficines i tenint present que pot variar el nombre
de persones. He assignat un consum d’uns 50 litres /
dia aproximadament [25].

e Consum d’aigua a les industries: A les inddstries,
tenim un dels casos més dificils d’avaluar el consum,
i és que depenent del tipus d’industria podra tenir un
consum molt elevat o més baix. Gracies a contactes
que tinc que treballen en industries de diversos sectors
diferents, he pogut aproximar els valors de consum.

3.3.2 Neteja

Un cop ja hem obtingut les dades i les hem processat per
a disposar-les de la manera que més ens interessa, és el
moment de fer la neteja, i posteriorment fer-ne una analisi
d’aquestes.

Primer farem la neteja per a posteriorment poder analitzar-
les, ja que si fem primer 1’analisi i després la neteja, estarem
analitzant possibles valors NaN (Valors nuls) o possibles
valors duplicats, la qual cosa pot alterar significativament
el nostre estudi.

La neteja és important per a eliminar dades inadequades
o irrellevants, tractar els valors nuls i valors duplicats,
detectar i corregir errors i anomalies del conjunt de dades
i finalment ens ajuda a identificar aquells valors que no sén
redundants i no ens interessa tenir al nostre dataframe final.

El primer que farem és, veure si s’ha generat algun valor
que sigui nul. Aixo pot ser degut a que els comptadors que
enregistren les dades, hagin patit algun problema i no s hagi
enregistrat cap valor. Per a solucionar aquest problema i
que afecti el menys possible al nostre conjunt de dades,
hi ha varies maneres de solucionar-ho, n’explicaré les més
destacables:
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* Es poden esborrar els registres, és a dir que esborrem
tota la fila sencera, ja que si no tenim el valor de
consum, aquell registre ja no ens interessa, i hi deixem
un espai entre els registres adjacents, la qual cosa
no és la millor opcid, perque si posteriorment vull
crear linies temporals, aix0 suposaria que hi haguessin
espais en buit.

» Fer-ne us de I’estadistica. Podem fer us de 1’estadistica
descriptiva com la mitjana, la mediana i la moda per a
substituir els valors nuls.

* Finalment, la interpolacié lineal és un procés que ens
podria ser de gran utilitat. Aquest tracta en estimar
els valors faltants, a partir de les dades ja existents.
Per a substituir els valors faltants del meu conjunt de
dades, aplicaré el metode ’ffill’, que el que fa és copiar
I’dltim valor valid conegut i s’utilitza per omplir els
valors faltants fins que es trobi un altre valor valid.

El segiient pas i ultim, sera comprovar que no hi hagi valors
duplicats. Un cop ens assegurem que no hi tenim valors
faltants ni duplicats, ja podem comengar amb 1’analisi més
profunda de les dades.

3.3.3 Analisi

Una bona analisi profunda de les dades és una part essencial
per a la realitzaci6 del treball. Aquest procés permet entre
d’altres coses coneixer i entendre les dades i identificar
anomalies o valors atipics.

Un cop coneixem el conjunt de dades, s’ha d’aprofundir,
identificar i avaluar les columnes en les que s’hi poden
treure la major informaci6 rellevant i que ens interessi per
al nostre estudi.

El nostre conjunt de dades disposa de 7 tipus d’edificis, on a
cadascun d’ells se li fara una avaluacié del consum d’aigua
individual, ja que seria poc significatiu realitzar ’estudi en
general, perque cada tipus d’edifici té uns patrons i un valor
de consum totalment diferents de la resta.

Seguidament avaluarem la distribucié dels valors de
consum obtinguts:

Com bé podem observar a la figura 12, disposem de 7
diagrames de caixa, cadascun dels quals representa els
valors de consum per a cada subcategoria dels edificis.
Primerament, per a I’ajuntament veiem que el 50% de les
dades estan bastant dispersades, pero entren dins d’una
normalitat on no hi ha valors outliers.

Seguidament, a les escoles podem trobar una cosa semblant
a les dades de I’ajuntament en quant a la dispersié. Tenim
el 50% de les dades per valors molt proxims a 0, on I’escola
esta tancada per tant no hi ha consum d’aigua. Per altra
banda, hi trobem també una alta dispersi6 en quant als
valors de consum, incloent-hi varis outliers que poden ser
deguts a una possible fuga d’aigua o alguna font d’aigua
oberta per error.

Per a les comissaries de policia, podem observar que el
50% inicial de les dades es troben aproximades al 0, mentre
que I’altre 50% de les dades estan bastant dispersades, pero
entren dins d’una normalitat on no hi ha valors outliers
semblant a les dades de I’ajuntament.

Per als hospitals disposem dels valors de consum més alts,
on observem que el 50% de les dades es troba entre el 0
- 2.000 litres de consum d’aigua, mentre que ’altre 50%
restant, trobem que té una major dispersi6, amb valors de
fins a més de 7.000 litres d’aigua.

Si continuem amb el diagrama de caixa dels habitatges,
trobem que el primer 50% de consum es troba entre els 0
- 30 litres de consum i no hi ha una gran dispersié respecte
aI’altre 45% dels valors de consum. Mentre que trobem un
5% de les dades que son outliers i tenen uns valors molt poc
comuns i més alterats del normal.

Per a les oficines, el 50% inicial de les dades es troben
aproximades als 0 litres de consum, mentre que 1’altre 50%
de les dades estan bastant dispersades, i hi trobem certs
valors els quals ens fan més dificil la lectura del grafic ja que
al ser valors outliers i estar tan dispersats complica poder
realitzar correctament la lectura dels valors més comuns.
Finalment, tenim el diagrama de caixa de les industries on
trobem el primer 50% de les dades entre valors de 0 - 20
litres aproximadament, mentre que 1’altre 50% de les dades
tenen una gran dispersid, arribant fins al consum de 350
litres d’aigua.

L’analisi, ens ha permes identificar les tendencies de
consum per a cada tipus d’edifici i avaluar el comportament
de la poblaci6 en aquests. En algun cas inclos, hem
pogut identificar consums excessius en certs edificis, els
quals s’han traduit en alertes a la visualitzacié de les dades
tal com veurem a continuacié. Gracies a aquest procés
d’analisi, hem pogut validar i confirmar que aquest és un
projecte que es pot escalar a un cas real, i és capa¢ de
solucionar problematiques reals dels municipis.

3.4 Disseny Dashboards

Un cop realitzats tots els passos previs, és hora de
visualitzar les dades de manera que 1’ajuntament pugui
treure les conclusions necessaries. La visualitzacié de
les dades, es fara mitjancant dashboards interactius, que
permetran una presentacié molt visual de les dades,
facilitara I’analisi i la comprensié de la informacié i es
podra adaptar a les necessitats de 1I’ajuntament. A 1’utilitzar
grafiques, els dashboards permetran comprendre i analitzar
les dades d’una manera entenedora i intuitiva.

He utilitzat el programari Kibana, que és una eina molt
util per a aquest tipus de visualitzacid, perd si que és cert
que m’he trobat amb certes limitacions, sobretot amb la
quantitat de colors disponibles per a generar els grafics.
Per a crear els dashboards, directament es poden estirar les
dades a través d’una API des de la Base de Dades per a
tenir dades a temps real, o en el cas del meu treball, penjar
un arxiu en format csv amb el conjunt de dades que es vol
visualitzar, i a partir d’aquestes treballar les dades.

El meu dashboard s’ha dividit en 2 parts principals. En la
primera part, hi podrem observar uns dashboards generals
avaluant el consum d’aigua a tota la ciutat. Hi trobarem 3
KPI’s:

¢ La suma total del consum de tots els edificis.

¢ El nombre total d’edificis de la ciutat.
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* EL nombre total d’alarmes que hi ha degut a I’excés
de consum d’aigua, de manera que es pugui veure de
manera intuitiva si tenim alguna incidéncia o no.

A part dels indicadors, disposem d’uns
complementaris que descriuran les nostres dades.

grafics

* Distribucié de consum per dia de la setmana: Es un
treemap que ens ordena de major a menor el consum
d’aigua segons els dies de la setmana.

« Distribucié de consum per hores del dia: Es un
treemap que ens descriu les hores del dia en que hi
ha major consum. Ens ho ordena de major a menor
consum.

* Consum total per edificis: Es un treemap que ens
mostra el consum total de cada sector.

« Distribucié de consums dels edificis per dia: Es
semblant a I’anterior, perd en aquest cas tracta d’un
grafic de barres el qual ens mostra el consum total dels
tipus d’edificis, per a cada dia del mes.

* Evolucié del consum d’aigua: Ens mostra una
serie temporal, amb 1’evolucié del consum amb una
freqiieéncia d’hora per hora.

En la segona part, hi tenim cada tipus d’edifici avaluat per
individual. Primerament com en la primera part, hi trobem
uns KPI’s:

» Consum total per tipus d’edifici.
* Nombre total d’edificis.

» Consum mitja al dia.

A part dels indicadors, també disposem de grafics, els
quals la informaci6 que ens proporcionen és:

* Consum total per dia de la setmana: Es un treemap que
ens ordena de major a menor el consum d’aigua segons
els dies de la setmana.

« Distribucié de consum per hores del dia: Es un
treemap que ens descriu les hores del dia en que hi
ha major consum. Ens ho ordena de major a menor
consum.

* Evolucié del consum mitja: Ens mostra una serie
temporal, amb I’evolucié del consum mitja amb una
freqiiencia de dues hores. En cas d’haver-hi un
comportament anormal, automaticament es mostra una
alarma per a poder avaluar que hi esta passant.

3.5 Avaluacio dels resultats

Com a part final del treball, toca avaluar els resultats.
Personalment, visualitzar i avaluar els resultats finals de tot
el treball, és la part que més m’agrada, ja que per fi veus
els resultats i com ha quedat finalment tot el procés que has
estat duent a terme. La visualitzaci6 dels dashoards m’ha
permes veure, analitzar i avaluar el comportament de tota la
poblacié en general referent al consum d’aigua, de manera
que amb una sola ullada la persona encarregada, pot saber

si la ciutat esta tenint un comportament bo o dolent. Com
he comentat anteriorment, s’ha generat un dashboard més
general de tota la ciutat, i després un dashboard individual
per a cada tipus d’habitatge, que és on ens permetra veure
si hi ha hagut fuites d’aigua i les seves corresponents alertes
en cada tipus d’edifici.

A continuacié procediré a comentar el dashboard general.
Els dashboards individuals de cada tipus d’edifici, els
podem trobar a 1’annex, pel que és important que un cop
haguem observat el general, els hi fem una ullada a les
figures 13, 14, 15, 16, 17, 18, 19.

Com bé podem observar en la figura 4, hi tenim uns
KPI'S que ens mostren el consum d’aigua de tota la ciutat
durant el mes de marg, el nombre total d’alarmes que han
saltat durant aquest periode de temps i el nombre total
d’edificis de la ciutat. Per a saber de la magnitud d’aigua
de la qual estem parlant, aniria bé poder agafar una petita
referéencia. De mitjana en una piscina olimpica hi caben
uns 2.500.000 litres d’aigua aproximadament [10], per tant
el consum de la ciutat podria omplir en total unes 9,5
piscines olimpiques. Gracies a les alarmes, s’hi ha pogut
detectar en total 13 casos en els quals, el consum d’aigua
ha sigut desproporcionat i fora de la normalitat, ja sigui per
a una possible fuita d’aigua, o que algi s’hagi deixat una
aixeta oberta. Si anem als dashboards de 1’annex, podem
visualitzar d’una manera més visual i senzilla de quin dia i
hora s’ha detectat aquest consum excessiu, i a quin edifici
li pertoca. Un cop parlat dels KPI'S, veiem que a la part
dreta del dashboard. hi podem trobar 3 treemaps els quals
cadascun d’ells ens proporcionen informacié de com s’ha
distribuit aquest consum.

En el primer d’ells, hi podem veure com s’ha distribuit el
consum segons els dies de la setmana, els resultats son els
segiients. Dimecres (16,73%), dijous (16,72%), divendres
(16,61%), dimarts (13,37%), dilluns (13,33%), diumenge
(11,67%), dissabte (11,59%). Aquesta distribucié ens
mostra el percentatge que s’ha consumit cada dia de la
setmana, i podem concloure que els dies que menys consum
d’aigua hi ha sén els caps de setmana, la qual cosa aixo pot
coincidir en el fet que part de la poblacid pot tenir segones
residéncies fora de la ciutat, per la qual cosa el consum
els caps de setmana és menor. El grafic inferior és molt
semblant a I’anterior, i aquest ens mostra les 5 hores amb
major consum durant el dia. Primerament d’aquest segon
grafic hi podem destacar que les hores on s’hi mostra el
major consum, €s a les 07:00 h i a les 06:00 h del mati.
Aquestes hores coincideixen amb ’hora que s’acostuma a
llevar la gent i els nens per anar a treballar o anar al col-legi,
i suposo que sera degut a la quantitat d’aigua que es gasta
a la dutxa. Les segiients hores amb major consum sén de
16:00 h - 18:00 h de la tarda, que és quan la majoria de la
poblaci6 torna de treballar. Per tant, puc concloure que hi
ha una correlaci6 bastant alta entre I’horari laborable de la
poblacié i el consum d’aigua.

Finalment, 1’dltim grafic a comentar és el que esta situat
a la part inferior dreta. Aquest ens mostra la distribucié
del consum d’aigua segons el tipus d’habitatge. Trobem
un tipus d’edifici que hi predomina, que son els habitatges.
En total els 1.207 habitatges consumeixen un 77,57%
del total d’aigua, d’aqui prové I’alta correlacié entre el
consum d’aigua i I’horari laborable. El segon edifici amb
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major consum son els 4 hospitals que suposen un 11,97%,
seguidament de les 339 oficines amb un consum total
del 4,89%, seguit de les 19 inddstries amb un 3,45% del
total. En els edificis restants, el consum total és molt baix
comparat amb els ja comentats.
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4 CONCLUSIONS

A través de I’analisi i I’avaluaci6é del consum d’aigua en
els edificis d’un municipi fictici, s’ha dut a terme una
investigacié amb 1’objectiu de proporcionar a 1’ajuntament
una eina eficient per gestionar aquest recurs vital.

L’ objectiu principal del treball era monitorar el consum
d’aigua en temps real i presentar la informaci6 recopilada
en dashboards o panells de control, amb la intenci6
de visualitzar el consum d’aigua, identificar patrons de
consum, detectar possibles fuites i prendre mesures per
reduir el consum si fos necessari. Aquest enfocament tenia
com a finalitat contribuir a la sostenibilitat ambiental.

Inicialment, la idea era buscar una ciutat on poder
realitzar el meu estudi per a poder tractar un cas real.
Vaig contactar amb diversos ajuntaments, perd a causa
de la confidencialitat de les dades, cap d’ells va poder
proporcionar-me dades interessants per a dur a terme el
treball. Aix0 em va portar a pensar en alguna alternativa per
a poder seguir mantenint la idea inicial d’avaluar el consum
d’aigua en alguna ciutat, i vaig arribar a la conclusié que,
aplicant els coneixements de programacié obtinguts en el
grau, es podia fer una simulaci6 d’aquestes dades, de
manera que aix0 és el que vaig fer. Per tant, al no trobar
dades reals, no puc considerar-ho com un fracas, ja que,
al cap i a la fi vaig aconseguir dur-ho a terme. Un cop
obtingudes les dades, a través de les dades visualitzades en
dashboards, s’han identificat diferents patrons de consum
en els diferents edificis. Aquesta informacié ha estat vital
per comprendre millor els habits i comportaments dels
residents pel que fa a1’ds de 1’aigua i s han pogut identificar
també, les hores punta de consum.

En segon lloc, la implementacié d’aquest sistema de
monitoratge ha permes detectar fuites d’aigua en alguns
edificis.  Aquesta capacitat de supervisar de manera
continua el consum d’aigua pot resultar molt beneficiosa
per a ’ajuntament en qiiesti6, ja que permet identificar a
temps aquestes fuites d’aigua i actuar de manera instantania
sobre elles. Aix0 contribueix a la conservacié de 1’aigua i
evita el malbaratament d’aigua en un moment de sequera
tan important com I’actual.

En tercer lloc, els resultats d’aquest treball confirmen que
gracies a la gesti6 de les dades, és possible proporcionar un

sistema de control per avaluar la situacié en que es troba la
ciutat referent al tema.

Finalment, per concloure el treball, vull esmentar que es
pot entendre aquest treball com un equilibri entre el zoom-
out (la part més teorica del projecte) i el zoom-in (la part
practica) del concepte. A més, en aquesta darrera seccid
també vull comentar diferents direccions sobre les quals es
podra seguir desenvolupant el treball futur d’aquest tema.
Aquestes direccions son:

* Distingir les diferents categories de consum d’aigua:
domestic, agricultura o comercial.

* Tenir en compte les fuites d’aigua i com controlar-les

* Els origens de I’aigua
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Principalment, agrair a la meva familia, en especial als meus
pares i al meu germa, per a recolzar-me incondicionalment
i per a la motivacié que m’han aportat en els moments
en els quals em donava per vencut. Per confiar en mi, i
per valorar els meus resultats academics. A tots els meus
amics, especialment a la familia que m’ha donat aquesta
curta etapa, ja que ens hem animat i motivat mituament per
a seguir amb la realitzaci6 del treball. Al tutor Santiago
Rivas, per a tot el suport, coneixement i ganes que m’ha
proporcionat per a seguir endavant amb el projecte. I
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Geographics, especialment a 1’equip de Recitty, per totes
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I’obtencié de les dades i les eines necessaries per a la
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A.1 Diagrama de Gantt
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Fig. 5: Diagrama de Gantt
A.2 Codi generacio de les dades
A continuaci6 deixaré adjunt, el document del

codi que he realitzat per a crear de les dades.
Generaci6 de les Dades.tex

A.3 Neteja i analisi de les Dades
A.3.1 Codi neteja i analisi de les dades

A continuacié deixaré adjunt, el document del codi que he
realitzat per a dur a terme 1’analisi i la neteja de les dades.
Neteja i Analisi de les Dades.tex

A.3.2 Neteja

Un cop ja hem obtingut les dades i les hem processat per
a disposar-les de la manera que més ens interessa, €s el
moment de fer la neteja, i posteriorment fer-ne una analisi
d’aquestes. Primer farem la neteja per a posteriorment
poder analitzar-les, ja que si fem primer 1’analisi i després
la neteja, estarem analitzant possibles valors NaN (Valors
faltants) o possibles valors duplicats, la qual cosa pot alterar
significativament el nostre estudi. La neteja és important
per a eliminar dades inadequades o irrellevants, tractar els
valors faltants i valors duplicats, detectar i corregir errors
i anomalies del conjunt de dades i finalment ens ajuda a
identificar aquells valors que no sén redundants i no ens
interessa tenir al nostre dataframe final.

El primer que farem és, veure si s’ha generat algun valor
que sigui nul. Per a identificar-los, aplicarem la segiient
linia de codi:

Com podem observar a la figura 6, a la columna del
Consum (1), hi trobem que hi ha 1.885 valors, que no
s’han enregistrat correctament. Aixo pot ser degut a que
els comptadors que enregistren les dades, hagin patit algun
problema i no s’hagi enregistrat cap valor. Per a solucionar
aquest problema i que afecti el menys possible al nostre
conjunt de dades, hi ha varies maneres de solucionar-ho,
n’explicaré les més destacables.

* Es poden esborrar els registres, és a dir que esborrem
tota la fila sencera ja que si no tenim el valor de
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print("En el dataset hi ha ", df_final.shape[@], " registres amb ",
df_final.shape[1]l, " variables.\nDe les quals hi ha missings:\n")
print(df_final.isnull().sum(), "\n")

En el dataset hi ha 1171056
De les quals hi ha missings:

registres amb 7 variables.

Num_polica
Date_observed
Categoria
Subcategoria

Consum (1) 188
Dia_setmana

Mes

dtype: int64

coUvoee e

Fig. 6: Identificaci6 de valor nuls

consum, aquell registre ja no ens interessa, i hi deixem
un espai entre els registres adjacents, la qual cosa no és
la millor opcid, ja que si posteriorment vull crear linies
temporals, aix0d suposaria que hi haguessin espais en
buit.

¢ Fer-ne Us de I’estadistica. Podem fer s de I’ estadistica
descriptiva com la mitjana, la mediana i la moda per a
substituir els valors faltants.

* Finalment, la interpolacié lineal és un procés que ens
podria ser de gran utilitat. Aquest tracta en estimar
els valors faltants, a partir de les dades ja existents.
Per a substituir els valors faltants del meu conjunt de
dades, aplicaré el metode ’ffill’, que el que fa és copiar
I’dltim valor valid conegut i s’utilitza per omplir els
valors faltants fins que es trobi un altre valor valid.

df_final.interpolate(method='ffill', inplace=True)

print("En el dataset hi ha ", df_final.shapel[@], " registres amb ",
df_final.shape[1], " variables.\nDe les quals hi ha missings:\n")

print(df_final.isnull().sum(), "\n")

En el dataset hi ha 1171056
De les quals hi ha missings:

registres amb 7 variables.

Num_poliga
Date_observed
Categoria
Subcategoria
Consum (1)
Dia_setmana
Mes

dtype: int64

oo

Fig. 7: Substitucié dels valors nuls

Com podem observar a la segiient figura 7, hem substituit
els valors NaN, i quan fem la comprovaci6 ens surt que ja
no n’hi ha cap dins el conjunt de dades.

El segiient pas i ultim, sera comprovar que no hi hagi
valors duplicats amb la segiient linia de codi 8.

has_duplicates = df_final.duplicated().any()
print(has_duplicates)

False

Fig. 8: Identificacié de valors duplicats

Un cop ens assegurem de que no hi tenim valors faltants
ni duplicats, ja podem comengar amb 1’analisi més profund
de les dades.
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    % Basic figure setup, for now with no caption control since it's done
    % automatically by Pandoc (which extracts ![](path) syntax from Markdown).
    \usepackage{graphicx}
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    \let\Oldincludegraphics\includegraphics
    % Ensure that by default, figures have no caption (until we provide a
    % proper Figure object with a Caption API and a way to capture that
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    % internal cross-reference links, web links for URLs, etc.)
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    \usepackage{calc}      % table minipage width calculation for pandoc >= 2.11.1
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    \DefineVerbatimEnvironment{Highlighting}{Verbatim}{commandchars=\\\{\}}
    % Add ',fontsize=\small' for more characters per line
    \newenvironment{Shaded}{}{}
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\def\PY@tok#1{\csname PY@tok@#1\endcsname}
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\def\PY@do#1{\PY@bc{\PY@tc{\PY@ul{%
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\@namedef{PY@tok@dl}{\def\PY@tc##1{\textcolor[rgb]{0.73,0.13,0.13}{##1}}}
\@namedef{PY@tok@s2}{\def\PY@tc##1{\textcolor[rgb]{0.73,0.13,0.13}{##1}}}
\@namedef{PY@tok@sh}{\def\PY@tc##1{\textcolor[rgb]{0.73,0.13,0.13}{##1}}}
\@namedef{PY@tok@s1}{\def\PY@tc##1{\textcolor[rgb]{0.73,0.13,0.13}{##1}}}
\@namedef{PY@tok@mb}{\def\PY@tc##1{\textcolor[rgb]{0.40,0.40,0.40}{##1}}}
\@namedef{PY@tok@mf}{\def\PY@tc##1{\textcolor[rgb]{0.40,0.40,0.40}{##1}}}
\@namedef{PY@tok@mh}{\def\PY@tc##1{\textcolor[rgb]{0.40,0.40,0.40}{##1}}}
\@namedef{PY@tok@mi}{\def\PY@tc##1{\textcolor[rgb]{0.40,0.40,0.40}{##1}}}
\@namedef{PY@tok@il}{\def\PY@tc##1{\textcolor[rgb]{0.40,0.40,0.40}{##1}}}
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\@namedef{PY@tok@cm}{\let\PY@it=\textit\def\PY@tc##1{\textcolor[rgb]{0.24,0.48,0.48}{##1}}}
\@namedef{PY@tok@cpf}{\let\PY@it=\textit\def\PY@tc##1{\textcolor[rgb]{0.24,0.48,0.48}{##1}}}
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\def\PYZbs{\char`\\}
\def\PYZus{\char`\_}
\def\PYZob{\char`\{}
\def\PYZcb{\char`\}}
\def\PYZca{\char`\^}
\def\PYZam{\char`\&}
\def\PYZlt{\char`\<}
\def\PYZgt{\char`\>}
\def\PYZsh{\char`\#}
\def\PYZpc{\char`\%}
\def\PYZdl{\char`\$}
\def\PYZhy{\char`\-}
\def\PYZsq{\char`\'}
\def\PYZdq{\char`\"}
\def\PYZti{\char`\~}
% for compatibility with earlier versions
\def\PYZat{@}
\def\PYZlb{[}
\def\PYZrb{]}
\makeatother


    % For linebreaks inside Verbatim environment from package fancyvrb.
    \makeatletter
        \newbox\Wrappedcontinuationbox
        \newbox\Wrappedvisiblespacebox
        \newcommand*\Wrappedvisiblespace {\textcolor{red}{\textvisiblespace}}
        \newcommand*\Wrappedcontinuationsymbol {\textcolor{red}{\llap{\tiny$\m@th\hookrightarrow$}}}
        \newcommand*\Wrappedcontinuationindent {3ex }
        \newcommand*\Wrappedafterbreak {\kern\Wrappedcontinuationindent\copy\Wrappedcontinuationbox}
        % Take advantage of the already applied Pygments mark-up to insert
        % potential linebreaks for TeX processing.
        %        {, <, #, %, $, ' and ": go to next line.
        %        _, }, ^, &, >, - and ~: stay at end of broken line.
        % Use of \textquotesingle for straight quote.
        \newcommand*\Wrappedbreaksatspecials {%
            \def\PYGZus{\discretionary{\char`\_}{\Wrappedafterbreak}{\char`\_}}%
            \def\PYGZob{\discretionary{}{\Wrappedafterbreak\char`\{}{\char`\{}}%
            \def\PYGZcb{\discretionary{\char`\}}{\Wrappedafterbreak}{\char`\}}}%
            \def\PYGZca{\discretionary{\char`\^}{\Wrappedafterbreak}{\char`\^}}%
            \def\PYGZam{\discretionary{\char`\&}{\Wrappedafterbreak}{\char`\&}}%
            \def\PYGZlt{\discretionary{}{\Wrappedafterbreak\char`\<}{\char`\<}}%
            \def\PYGZgt{\discretionary{\char`\>}{\Wrappedafterbreak}{\char`\>}}%
            \def\PYGZsh{\discretionary{}{\Wrappedafterbreak\char`\#}{\char`\#}}%
            \def\PYGZpc{\discretionary{}{\Wrappedafterbreak\char`\%}{\char`\%}}%
            \def\PYGZdl{\discretionary{}{\Wrappedafterbreak\char`\$}{\char`\$}}%
            \def\PYGZhy{\discretionary{\char`\-}{\Wrappedafterbreak}{\char`\-}}%
            \def\PYGZsq{\discretionary{}{\Wrappedafterbreak\textquotesingle}{\textquotesingle}}%
            \def\PYGZdq{\discretionary{}{\Wrappedafterbreak\char`\"}{\char`\"}}%
            \def\PYGZti{\discretionary{\char`\~}{\Wrappedafterbreak}{\char`\~}}%
        }
        % Some characters . , ; ? ! / are not pygmentized.
        % This macro makes them "active" and they will insert potential linebreaks
        \newcommand*\Wrappedbreaksatpunct {%
            \lccode`\~`\.\lowercase{\def~}{\discretionary{\hbox{\char`\.}}{\Wrappedafterbreak}{\hbox{\char`\.}}}%
            \lccode`\~`\,\lowercase{\def~}{\discretionary{\hbox{\char`\,}}{\Wrappedafterbreak}{\hbox{\char`\,}}}%
            \lccode`\~`\;\lowercase{\def~}{\discretionary{\hbox{\char`\;}}{\Wrappedafterbreak}{\hbox{\char`\;}}}%
            \lccode`\~`\:\lowercase{\def~}{\discretionary{\hbox{\char`\:}}{\Wrappedafterbreak}{\hbox{\char`\:}}}%
            \lccode`\~`\?\lowercase{\def~}{\discretionary{\hbox{\char`\?}}{\Wrappedafterbreak}{\hbox{\char`\?}}}%
            \lccode`\~`\!\lowercase{\def~}{\discretionary{\hbox{\char`\!}}{\Wrappedafterbreak}{\hbox{\char`\!}}}%
            \lccode`\~`\/\lowercase{\def~}{\discretionary{\hbox{\char`\/}}{\Wrappedafterbreak}{\hbox{\char`\/}}}%
            \catcode`\.\active
            \catcode`\,\active
            \catcode`\;\active
            \catcode`\:\active
            \catcode`\?\active
            \catcode`\!\active
            \catcode`\/\active
            \lccode`\~`\~
        }
    \makeatother

    \let\OriginalVerbatim=\Verbatim
    \makeatletter
    \renewcommand{\Verbatim}[1][1]{%
        %\parskip\z@skip
        \sbox\Wrappedcontinuationbox {\Wrappedcontinuationsymbol}%
        \sbox\Wrappedvisiblespacebox {\FV@SetupFont\Wrappedvisiblespace}%
        \def\FancyVerbFormatLine ##1{\hsize\linewidth
            \vtop{\raggedright\hyphenpenalty\z@\exhyphenpenalty\z@
                \doublehyphendemerits\z@\finalhyphendemerits\z@
                \strut ##1\strut}%
        }%
        % If the linebreak is at a space, the latter will be displayed as visible
        % space at end of first line, and a continuation symbol starts next line.
        % Stretch/shrink are however usually zero for typewriter font.
        \def\FV@Space {%
            \nobreak\hskip\z@ plus\fontdimen3\font minus\fontdimen4\font
            \discretionary{\copy\Wrappedvisiblespacebox}{\Wrappedafterbreak}
            {\kern\fontdimen2\font}%
        }%

        % Allow breaks at special characters using \PYG... macros.
        \Wrappedbreaksatspecials
        % Breaks at punctuation characters . , ; ? ! and / need catcode=\active
        \OriginalVerbatim[#1,codes*=\Wrappedbreaksatpunct]%
    }
    \makeatother

    % Exact colors from NB
    \definecolor{incolor}{HTML}{303F9F}
    \definecolor{outcolor}{HTML}{D84315}
    \definecolor{cellborder}{HTML}{CFCFCF}
    \definecolor{cellbackground}{HTML}{F7F7F7}

    % prompt
    \makeatletter
    \newcommand{\boxspacing}{\kern\kvtcb@left@rule\kern\kvtcb@boxsep}
    \makeatother
    \newcommand{\prompt}[4]{
        {\ttfamily\llap{{\color{#2}[#3]:\hspace{3pt}#4}}\vspace{-\baselineskip}}
    }
    

    
    % Prevent overflowing lines due to hard-to-break entities
    \sloppy
    % Setup hyperref package
    \hypersetup{
      breaklinks=true,  % so long urls are correctly broken across lines
      colorlinks=true,
      urlcolor=urlcolor,
      linkcolor=linkcolor,
      citecolor=citecolor,
      }
    % Slightly bigger margins than the latex defaults
    
    \geometry{verbose,tmargin=1in,bmargin=1in,lmargin=1in,rmargin=1in}
    
    

\begin{document}
    
    \maketitle
    
    

    
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{1}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{import} \PY{n+nn}{pandas} \PY{k}{as} \PY{n+nn}{pd}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{3}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{import} \PY{n+nn}{matplotlib}\PY{n+nn}{.}\PY{n+nn}{pyplot} \PY{k}{as} \PY{n+nn}{plt}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{3}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{import} \PY{n+nn}{random}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{4}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{import} \PY{n+nn}{numpy} \PY{k}{as} \PY{n+nn}{np}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{6}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final} \PY{o}{=} \PY{p}{[}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \hypertarget{ajuntament}{%
\subsection{Ajuntament}\label{ajuntament}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{28}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}ajuntament} \PY{o}{=} \PY{p}{[}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{29}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}ajuntament} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{DataFrame}\PY{p}{(}\PY{n}{columns}\PY{o}{=}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{37}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{1}\PY{l+s+s1}{\PYZsq{}}
\PY{n}{df\PYZus{}ajuntament} \PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}ajuntament} \PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{str}\PY{o}{.}\PY{n}{replace}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{1}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{0001}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{date\PYZus{}range}\PY{p}{(}\PY{n}{start}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}01 00:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{end}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}31 23:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{freq}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{H}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Edifici PÃºblic}\PY{l+s+s1}{\PYZsq{}}
\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Ajuntament}\PY{l+s+s1}{\PYZsq{}}
\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+m+mf}{0.0}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{38}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{mean\PYZus{}9\PYZus{}14} \PY{o}{=} \PY{l+m+mi}{25}
\PY{n}{std\PYZus{}9\PYZus{}14} \PY{o}{=} \PY{n}{mean\PYZus{}9\PYZus{}14} \PY{o}{*} \PY{l+m+mf}{0.2}
\PY{n}{mean\PYZus{}14\PYZus{}16} \PY{o}{=} \PY{l+m+mi}{15}
\PY{n}{std\PYZus{}14\PYZus{}16} \PY{o}{=} \PY{n}{mean\PYZus{}14\PYZus{}16} \PY{o}{*} \PY{l+m+mf}{0.4}
\PY{n}{mean\PYZus{}16\PYZus{}20} \PY{o}{=} \PY{l+m+mi}{25}
\PY{n}{std\PYZus{}16\PYZus{}20} \PY{o}{=} \PY{n}{mean\PYZus{}16\PYZus{}20} \PY{o}{*} \PY{l+m+mf}{0.2}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{39}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{c+c1}{\PYZsh{} Assignem el consum segons les hores en que hi ha gent a l\PYZsq{}ajuntament}
\PY{n}{df\PYZus{}ajuntament}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{dt}\PY{o}{.}\PY{n}{hour}\PY{o}{.}\PY{n}{between}\PY{p}{(}\PY{l+m+mi}{9}\PY{p}{,} \PY{l+m+mi}{13}\PY{p}{)}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{n}{mean\PYZus{}9\PYZus{}14}\PY{p}{,} \PY{n}{std\PYZus{}9\PYZus{}14}\PY{p}{,} \PY{n+nb}{len}\PY{p}{(}\PY{n}{df\PYZus{}ajuntament}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{dt}\PY{o}{.}\PY{n}{hour}\PY{o}{.}\PY{n}{between}\PY{p}{(}\PY{l+m+mi}{9}\PY{p}{,} \PY{l+m+mi}{13}\PY{p}{)}\PY{p}{]}\PY{p}{)}\PY{p}{)}
\PY{n}{df\PYZus{}ajuntament}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{dt}\PY{o}{.}\PY{n}{hour}\PY{o}{.}\PY{n}{between}\PY{p}{(}\PY{l+m+mi}{14}\PY{p}{,} \PY{l+m+mi}{15}\PY{p}{)}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{n}{mean\PYZus{}14\PYZus{}16}\PY{p}{,} \PY{n}{std\PYZus{}14\PYZus{}16}\PY{p}{,} \PY{n+nb}{len}\PY{p}{(}\PY{n}{df\PYZus{}ajuntament}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{dt}\PY{o}{.}\PY{n}{hour}\PY{o}{.}\PY{n}{between}\PY{p}{(}\PY{l+m+mi}{14}\PY{p}{,} \PY{l+m+mi}{15}\PY{p}{)}\PY{p}{]}\PY{p}{)}\PY{p}{)}
\PY{n}{df\PYZus{}ajuntament}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{dt}\PY{o}{.}\PY{n}{hour}\PY{o}{.}\PY{n}{between}\PY{p}{(}\PY{l+m+mi}{16}\PY{p}{,} \PY{l+m+mi}{19}\PY{p}{)}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{n}{mean\PYZus{}16\PYZus{}20}\PY{p}{,} \PY{n}{std\PYZus{}16\PYZus{}20}\PY{p}{,} \PY{n+nb}{len}\PY{p}{(}\PY{n}{df\PYZus{}ajuntament}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{dt}\PY{o}{.}\PY{n}{hour}\PY{o}{.}\PY{n}{between}\PY{p}{(}\PY{l+m+mi}{16}\PY{p}{,} \PY{l+m+mi}{19}\PY{p}{)}\PY{p}{]}\PY{p}{)}\PY{p}{)}
\PY{n}{df\PYZus{}ajuntament}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{p}{(}\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{dt}\PY{o}{.}\PY{n}{hour} \PY{o}{\PYZgt{}}\PY{o}{=} \PY{l+m+mi}{20}\PY{p}{)} \PY{o}{|} \PY{p}{(}\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{dt}\PY{o}{.}\PY{n}{hour} \PY{o}{\PYZlt{}} \PY{l+m+mi}{9}\PY{p}{)}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+m+mi}{0}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{40}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}ajuntament}\PY{o}{.}\PY{n}{info}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
<class 'pandas.core.frame.DataFrame'>
RangeIndex: 744 entries, 0 to 743
Data columns (total 6 columns):
 \#   Column         Non-Null Count  Dtype
---  ------         --------------  -----
 0   id\_edifici     744 non-null    object
 1   num\_poliÃ§a     744 non-null    object
 2   date\_observed  744 non-null    datetime64[ns]
 3   Categoria      744 non-null    object
 4   Subcategoria   744 non-null    object
 5   Consum (l)     744 non-null    float64
dtypes: datetime64[ns](1), float64(1), object(4)
memory usage: 35.0+ KB
    \end{Verbatim}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{41}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}ajuntament}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{41}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
  id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
0          1       0001 2023-03-01 00:00:00  Edifici PÃºblic   Ajuntament
1          1       0001 2023-03-01 01:00:00  Edifici PÃºblic   Ajuntament
2          1       0001 2023-03-01 02:00:00  Edifici PÃºblic   Ajuntament
3          1       0001 2023-03-01 03:00:00  Edifici PÃºblic   Ajuntament
4          1       0001 2023-03-01 04:00:00  Edifici PÃºblic   Ajuntament

   Consum (l)
0         0.0
1         0.0
2         0.0
3         0.0
4         0.0
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{42}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}ajuntament} \PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}ajuntament} \PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{astype}\PY{p}{(}\PY{n+nb}{int}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{43}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}ajuntament}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{l+m+mi}{24}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{43}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
    id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
0            1       0001 2023-03-01 00:00:00  Edifici PÃºblic   Ajuntament
1            1       0001 2023-03-01 01:00:00  Edifici PÃºblic   Ajuntament
2            1       0001 2023-03-01 02:00:00  Edifici PÃºblic   Ajuntament
3            1       0001 2023-03-01 03:00:00  Edifici PÃºblic   Ajuntament
4            1       0001 2023-03-01 04:00:00  Edifici PÃºblic   Ajuntament
5            1       0001 2023-03-01 05:00:00  Edifici PÃºblic   Ajuntament
6            1       0001 2023-03-01 06:00:00  Edifici PÃºblic   Ajuntament
7            1       0001 2023-03-01 07:00:00  Edifici PÃºblic   Ajuntament
8            1       0001 2023-03-01 08:00:00  Edifici PÃºblic   Ajuntament
9            1       0001 2023-03-01 09:00:00  Edifici PÃºblic   Ajuntament
10           1       0001 2023-03-01 10:00:00  Edifici PÃºblic   Ajuntament
11           1       0001 2023-03-01 11:00:00  Edifici PÃºblic   Ajuntament
12           1       0001 2023-03-01 12:00:00  Edifici PÃºblic   Ajuntament
13           1       0001 2023-03-01 13:00:00  Edifici PÃºblic   Ajuntament
14           1       0001 2023-03-01 14:00:00  Edifici PÃºblic   Ajuntament
15           1       0001 2023-03-01 15:00:00  Edifici PÃºblic   Ajuntament
16           1       0001 2023-03-01 16:00:00  Edifici PÃºblic   Ajuntament
17           1       0001 2023-03-01 17:00:00  Edifici PÃºblic   Ajuntament
18           1       0001 2023-03-01 18:00:00  Edifici PÃºblic   Ajuntament
19           1       0001 2023-03-01 19:00:00  Edifici PÃºblic   Ajuntament
20           1       0001 2023-03-01 20:00:00  Edifici PÃºblic   Ajuntament
21           1       0001 2023-03-01 21:00:00  Edifici PÃºblic   Ajuntament
22           1       0001 2023-03-01 22:00:00  Edifici PÃºblic   Ajuntament
23           1       0001 2023-03-01 23:00:00  Edifici PÃºblic   Ajuntament

    Consum (l)
0     0.000000
1     0.000000
2     0.000000
3     0.000000
4     0.000000
5     0.000000
6     0.000000
7     0.000000
8     0.000000
9    27.548808
10   25.893643
11   30.642983
12   26.000206
13   32.815728
14   19.680160
15   14.530673
16   20.877259
17   27.659013
18   23.881504
19   30.458009
20    0.000000
21    0.000000
22    0.000000
23    0.000000
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{44}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{from} \PY{n+nn}{babel}\PY{n+nn}{.}\PY{n+nn}{dates} \PY{k+kn}{import} \PY{n}{format\PYZus{}date}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{45}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{apply}\PY{p}{(}\PY{k}{lambda} \PY{n}{x}\PY{p}{:} \PY{n}{format\PYZus{}date}\PY{p}{(}\PY{n}{x}\PY{p}{,} \PY{n+nb}{format}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{EEEE}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{locale}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{cat\PYZus{}ES}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{46}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}ajuntament}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{l+m+mi}{50}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{46}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
    id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
0            1       0001 2023-03-01 00:00:00  Edifici PÃºblic   Ajuntament
1            1       0001 2023-03-01 01:00:00  Edifici PÃºblic   Ajuntament
2            1       0001 2023-03-01 02:00:00  Edifici PÃºblic   Ajuntament
3            1       0001 2023-03-01 03:00:00  Edifici PÃºblic   Ajuntament
4            1       0001 2023-03-01 04:00:00  Edifici PÃºblic   Ajuntament
5            1       0001 2023-03-01 05:00:00  Edifici PÃºblic   Ajuntament
6            1       0001 2023-03-01 06:00:00  Edifici PÃºblic   Ajuntament
7            1       0001 2023-03-01 07:00:00  Edifici PÃºblic   Ajuntament
8            1       0001 2023-03-01 08:00:00  Edifici PÃºblic   Ajuntament
9            1       0001 2023-03-01 09:00:00  Edifici PÃºblic   Ajuntament
10           1       0001 2023-03-01 10:00:00  Edifici PÃºblic   Ajuntament
11           1       0001 2023-03-01 11:00:00  Edifici PÃºblic   Ajuntament
12           1       0001 2023-03-01 12:00:00  Edifici PÃºblic   Ajuntament
13           1       0001 2023-03-01 13:00:00  Edifici PÃºblic   Ajuntament
14           1       0001 2023-03-01 14:00:00  Edifici PÃºblic   Ajuntament
15           1       0001 2023-03-01 15:00:00  Edifici PÃºblic   Ajuntament
16           1       0001 2023-03-01 16:00:00  Edifici PÃºblic   Ajuntament
17           1       0001 2023-03-01 17:00:00  Edifici PÃºblic   Ajuntament
18           1       0001 2023-03-01 18:00:00  Edifici PÃºblic   Ajuntament
19           1       0001 2023-03-01 19:00:00  Edifici PÃºblic   Ajuntament
20           1       0001 2023-03-01 20:00:00  Edifici PÃºblic   Ajuntament
21           1       0001 2023-03-01 21:00:00  Edifici PÃºblic   Ajuntament
22           1       0001 2023-03-01 22:00:00  Edifici PÃºblic   Ajuntament
23           1       0001 2023-03-01 23:00:00  Edifici PÃºblic   Ajuntament
24           1       0001 2023-03-02 00:00:00  Edifici PÃºblic   Ajuntament
25           1       0001 2023-03-02 01:00:00  Edifici PÃºblic   Ajuntament
26           1       0001 2023-03-02 02:00:00  Edifici PÃºblic   Ajuntament
27           1       0001 2023-03-02 03:00:00  Edifici PÃºblic   Ajuntament
28           1       0001 2023-03-02 04:00:00  Edifici PÃºblic   Ajuntament
29           1       0001 2023-03-02 05:00:00  Edifici PÃºblic   Ajuntament
30           1       0001 2023-03-02 06:00:00  Edifici PÃºblic   Ajuntament
31           1       0001 2023-03-02 07:00:00  Edifici PÃºblic   Ajuntament
32           1       0001 2023-03-02 08:00:00  Edifici PÃºblic   Ajuntament
33           1       0001 2023-03-02 09:00:00  Edifici PÃºblic   Ajuntament
34           1       0001 2023-03-02 10:00:00  Edifici PÃºblic   Ajuntament
35           1       0001 2023-03-02 11:00:00  Edifici PÃºblic   Ajuntament
36           1       0001 2023-03-02 12:00:00  Edifici PÃºblic   Ajuntament
37           1       0001 2023-03-02 13:00:00  Edifici PÃºblic   Ajuntament
38           1       0001 2023-03-02 14:00:00  Edifici PÃºblic   Ajuntament
39           1       0001 2023-03-02 15:00:00  Edifici PÃºblic   Ajuntament
40           1       0001 2023-03-02 16:00:00  Edifici PÃºblic   Ajuntament
41           1       0001 2023-03-02 17:00:00  Edifici PÃºblic   Ajuntament
42           1       0001 2023-03-02 18:00:00  Edifici PÃºblic   Ajuntament
43           1       0001 2023-03-02 19:00:00  Edifici PÃºblic   Ajuntament
44           1       0001 2023-03-02 20:00:00  Edifici PÃºblic   Ajuntament
45           1       0001 2023-03-02 21:00:00  Edifici PÃºblic   Ajuntament
46           1       0001 2023-03-02 22:00:00  Edifici PÃºblic   Ajuntament
47           1       0001 2023-03-02 23:00:00  Edifici PÃºblic   Ajuntament
48           1       0001 2023-03-03 00:00:00  Edifici PÃºblic   Ajuntament
49           1       0001 2023-03-03 01:00:00  Edifici PÃºblic   Ajuntament

    Consum (l) dia\_setmana
0     0.000000    dimecres
1     0.000000    dimecres
2     0.000000    dimecres
3     0.000000    dimecres
4     0.000000    dimecres
5     0.000000    dimecres
6     0.000000    dimecres
7     0.000000    dimecres
8     0.000000    dimecres
9    27.548808    dimecres
10   25.893643    dimecres
11   30.642983    dimecres
12   26.000206    dimecres
13   32.815728    dimecres
14   19.680160    dimecres
15   14.530673    dimecres
16   20.877259    dimecres
17   27.659013    dimecres
18   23.881504    dimecres
19   30.458009    dimecres
20    0.000000    dimecres
21    0.000000    dimecres
22    0.000000    dimecres
23    0.000000    dimecres
24    0.000000      dijous
25    0.000000      dijous
26    0.000000      dijous
27    0.000000      dijous
28    0.000000      dijous
29    0.000000      dijous
30    0.000000      dijous
31    0.000000      dijous
32    0.000000      dijous
33   31.286797      dijous
34   24.725952      dijous
35   27.003943      dijous
36   21.348974      dijous
37   24.978510      dijous
38   15.494995      dijous
39   18.366347      dijous
40   17.931016      dijous
41   27.238875      dijous
42   25.465797      dijous
43   22.335751      dijous
44    0.000000      dijous
45    0.000000      dijous
46    0.000000      dijous
47    0.000000      dijous
48    0.000000   divendres
49    0.000000   divendres
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{47}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}ajuntament}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dissabte}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{diumenge}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+m+mi}{0}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{48}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}ajuntament}\PY{o}{.}\PY{n}{info}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
<class 'pandas.core.frame.DataFrame'>
RangeIndex: 744 entries, 0 to 743
Data columns (total 7 columns):
 \#   Column         Non-Null Count  Dtype
---  ------         --------------  -----
 0   id\_edifici     744 non-null    int64
 1   num\_poliÃ§a     744 non-null    object
 2   date\_observed  744 non-null    datetime64[ns]
 3   Categoria      744 non-null    object
 4   Subcategoria   744 non-null    object
 5   Consum (l)     744 non-null    float64
 6   dia\_setmana    744 non-null    object
dtypes: datetime64[ns](1), float64(1), int64(1), object(4)
memory usage: 40.8+ KB
    \end{Verbatim}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{49}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{value\PYZus{}counts}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{49}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
1    744
Name: id\_edifici, dtype: int64
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{50}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{plt}\PY{o}{.}\PY{n}{figure}\PY{p}{(}\PY{n}{figsize}\PY{o}{=}\PY{p}{(}\PY{l+m+mi}{12}\PY{p}{,}\PY{l+m+mi}{8}\PY{p}{)}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{plot}\PY{p}{(}\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{,} \PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xlabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{ylabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{title}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum mes de MarÃ§}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xticks}\PY{p}{(}\PY{n}{rotation}\PY{o}{=}\PY{l+m+mi}{60}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{show}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{center}
    \adjustimage{max size={0.9\linewidth}{0.9\paperheight}}{output_21_0.png}
    \end{center}
    { \hspace*{\fill} \\}
    
    \hypertarget{hospitals}{%
\subsection{Hospitals}\label{hospitals}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{51}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}hospitals} \PY{o}{=} \PY{p}{[}\PY{p}{]}
\PY{n}{df\PYZus{}hospitals}\PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{DataFrame}\PY{p}{(}\PY{n}{columns}\PY{o}{=}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{52}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{l+s+sd}{\PYZsq{}\PYZsq{}\PYZsq{}df\PYZus{}hospitals[\PYZsq{}id\PYZus{}edifici\PYZsq{}] = 9754}
\PY{l+s+sd}{df\PYZus{}hospitals[\PYZsq{}date\PYZus{}observed\PYZsq{}] = pd.date\PYZus{}range(start=\PYZsq{}2023\PYZhy{}03\PYZhy{}01 00:00:00\PYZsq{}, end=\PYZsq{}2023\PYZhy{}03\PYZhy{}31 23:00:00\PYZsq{}, freq=\PYZsq{}H\PYZsq{})}
\PY{l+s+sd}{df\PYZus{}hospitals[\PYZsq{}Categoria\PYZsq{}] = \PYZsq{}Edificis PÃºblics\PYZsq{}}
\PY{l+s+sd}{df\PYZus{}hospitals[\PYZsq{}Subcategoria\PYZsq{}] = \PYZsq{}Hospital\PYZsq{}}
\PY{l+s+sd}{df\PYZus{}hospitals[\PYZsq{}Consum (l)\PYZsq{}] = 0.0\PYZsq{}\PYZsq{}\PYZsq{}}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{52}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
"df\_hospitals['id\_edifici'] = 9754\textbackslash{}ndf\_hospitals['date\_observed'] =
pd.date\_range(start='2023-03-01 00:00:00', end='2023-03-31 23:00:00',
freq='H')\textbackslash{}ndf\_hospitals['Categoria'] = 'Edificis
PÃºblics'\textbackslash{}ndf\_hospitals['Subcategoria'] = 'Hospital'\textbackslash{}ndf\_hospitals['Consum (l)']
= 0.0"
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{53}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{c+c1}{\PYZsh{} Creem una llista amb els ids dels 3 hospitals}
\PY{n}{hospital\PYZus{}ids} \PY{o}{=} \PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{3}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}

\PY{c+c1}{\PYZsh{} Creem una llista buida per emmagatzemar els valors }
\PY{n}{hospital\PYZus{}data} \PY{o}{=} \PY{p}{[}\PY{p}{]}

\PY{c+c1}{\PYZsh{} Generem les dades}
\PY{k}{for} \PY{n}{hospital\PYZus{}id} \PY{o+ow}{in} \PY{n}{hospital\PYZus{}ids}\PY{p}{:}
    \PY{c+c1}{\PYZsh{} Generem les dates}
    \PY{n}{date\PYZus{}observed} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{date\PYZus{}range}\PY{p}{(}\PY{n}{start}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}01 00:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{end}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}31 23:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{freq}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{H}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}

    \PY{c+c1}{\PYZsh{} Generamos els consums}
    \PY{n}{consumption} \PY{o}{=} \PY{p}{[}\PY{p}{]}
    \PY{k}{for} \PY{n}{hour} \PY{o+ow}{in} \PY{n}{date\PYZus{}observed}\PY{o}{.}\PY{n}{hour}\PY{p}{:}
        \PY{k}{if} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{6}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{500}\PY{p}{,} \PY{l+m+mi}{25}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{7}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{1500}\PY{p}{,} \PY{l+m+mi}{150}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{8}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{2000}\PY{p}{,} \PY{l+m+mi}{300}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{9}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{2500}\PY{p}{,} \PY{l+m+mi}{375}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{10}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{2000}\PY{p}{,} \PY{l+m+mi}{300}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{11}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{2500}\PY{p}{,} \PY{l+m+mi}{375}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{12}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{3000}\PY{p}{,} \PY{l+m+mi}{780}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{13}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{3500}\PY{p}{,} \PY{l+m+mi}{900}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{14}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{4000}\PY{p}{,} \PY{l+m+mi}{1000}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{15}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{4500}\PY{p}{,} \PY{l+m+mi}{1300}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{16}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{4000}\PY{p}{,} \PY{l+m+mi}{1100}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{17}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{3500}\PY{p}{,} \PY{l+m+mi}{900}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{18}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{3000}\PY{p}{,}\PY{l+m+mi}{780}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{19}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{2500}\PY{p}{,} \PY{l+m+mi}{375}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{20}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{2000}\PY{p}{,} \PY{l+m+mi}{300}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{21}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{1500}\PY{p}{,} \PY{l+m+mi}{150}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{22}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{1000}\PY{p}{,} \PY{l+m+mi}{135}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{==} \PY{l+m+mi}{23}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{500}\PY{p}{,} \PY{l+m+mi}{25}\PY{p}{)}\PY{p}{)}
        \PY{k}{else}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{300}\PY{p}{,} \PY{l+m+mi}{15}\PY{p}{)}\PY{p}{)}

    \PY{c+c1}{\PYZsh{} Creamos un DataFrame para el hospital actual}
    \PY{n}{df\PYZus{}hospitals} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{DataFrame}\PY{p}{(}\PY{p}{\PYZob{}}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{p}{[}\PY{n}{hospital\PYZus{}id}\PY{p}{]} \PY{o}{*} \PY{n+nb}{len}\PY{p}{(}\PY{n}{date\PYZus{}observed}\PY{p}{)}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{p}{[}\PY{n+nb}{str}\PY{p}{(}\PY{n}{hospital\PYZus{}id}\PY{p}{)}\PY{o}{.}\PY{n}{zfill}\PY{p}{(}\PY{l+m+mi}{4}\PY{p}{)}\PY{p}{]} \PY{o}{*} \PY{n+nb}{len}\PY{p}{(}\PY{n}{date\PYZus{}observed}\PY{p}{)}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{n}{date\PYZus{}observed}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{n}{consumption}
    \PY{p}{\PYZcb{}}\PY{p}{)}

    \PY{c+c1}{\PYZsh{} Agregamos los datos del hospital actual a la lista hospital\PYZus{}data}
    \PY{n}{hospital\PYZus{}data}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{df\PYZus{}hospitals}\PY{p}{)}

\PY{c+c1}{\PYZsh{} Concatenamos los datos de los tres hospitales en un solo DataFrame}
\PY{n}{df\PYZus{}hospitals} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{concat}\PY{p}{(}\PY{n}{hospital\PYZus{}data}\PY{p}{)}

\PY{n}{df\PYZus{}hospitals}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Edifici PÃºblic}\PY{l+s+s1}{\PYZsq{}}
\PY{n}{df\PYZus{}hospitals}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Hospital}\PY{l+s+s1}{\PYZsq{}}
\PY{n}{df\PYZus{}hospitals} \PY{o}{=} \PY{n}{df\PYZus{}hospitals}\PY{o}{.}\PY{n}{reindex}\PY{p}{(}\PY{n}{columns}\PY{o}{=}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{54}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{from} \PY{n+nn}{babel}\PY{n+nn}{.}\PY{n+nn}{dates} \PY{k+kn}{import} \PY{n}{format\PYZus{}date}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{55}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}hospitals}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}hospitals}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{apply}\PY{p}{(}\PY{k}{lambda} \PY{n}{x}\PY{p}{:} \PY{n}{format\PYZus{}date}\PY{p}{(}\PY{n}{x}\PY{p}{,} \PY{n+nb}{format}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{EEEE}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{locale}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{cat\PYZus{}ES}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{56}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}hospitals}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{56}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
  id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
0          2       0002 2023-03-01 00:00:00  Edifici PÃºblic     Hospital
1          2       0002 2023-03-01 01:00:00  Edifici PÃºblic     Hospital
2          2       0002 2023-03-01 02:00:00  Edifici PÃºblic     Hospital
3          2       0002 2023-03-01 03:00:00  Edifici PÃºblic     Hospital
4          2       0002 2023-03-01 04:00:00  Edifici PÃºblic     Hospital

   Consum (l) dia\_setmana
0  320.967310    dimecres
1  312.138378    dimecres
2  286.194357    dimecres
3  281.699283    dimecres
4  286.736066    dimecres
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{58}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{c+c1}{\PYZsh{}\PYZsh{} Grafic hospital 9754}
\PY{n}{hospi} \PY{o}{=} \PY{n}{df\PYZus{}hospitals}\PY{p}{[}\PY{n}{df\PYZus{}hospitals}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}
\PY{n}{plt}\PY{o}{.}\PY{n}{figure}\PY{p}{(}\PY{n}{figsize}\PY{o}{=}\PY{p}{(}\PY{l+m+mi}{12}\PY{p}{,}\PY{l+m+mi}{8}\PY{p}{)}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{plot}\PY{p}{(}\PY{n}{hospi}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{,} \PY{n}{hospi}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xlabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{ylabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{title}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum mes de MarÃ§}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xticks}\PY{p}{(}\PY{n}{rotation}\PY{o}{=}\PY{l+m+mi}{60}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{show}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{center}
    \adjustimage{max size={0.9\linewidth}{0.9\paperheight}}{output_29_0.png}
    \end{center}
    { \hspace*{\fill} \\}
    
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{59}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}hospitals}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{59}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
    id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
0            2       0002 2023-03-01 00:00:00  Edifici PÃºblic     Hospital
1            2       0002 2023-03-01 01:00:00  Edifici PÃºblic     Hospital
2            2       0002 2023-03-01 02:00:00  Edifici PÃºblic     Hospital
3            2       0002 2023-03-01 03:00:00  Edifici PÃºblic     Hospital
4            2       0002 2023-03-01 04:00:00  Edifici PÃºblic     Hospital
..         {\ldots}        {\ldots}                 {\ldots}             {\ldots}          {\ldots}
739          3       0003 2023-03-31 19:00:00  Edifici PÃºblic     Hospital
740          3       0003 2023-03-31 20:00:00  Edifici PÃºblic     Hospital
741          3       0003 2023-03-31 21:00:00  Edifici PÃºblic     Hospital
742          3       0003 2023-03-31 22:00:00  Edifici PÃºblic     Hospital
743          3       0003 2023-03-31 23:00:00  Edifici PÃºblic     Hospital

      Consum (l) dia\_setmana
0     320.967310    dimecres
1     312.138378    dimecres
2     286.194357    dimecres
3     281.699283    dimecres
4     286.736066    dimecres
..           {\ldots}         {\ldots}
739  2911.679498   divendres
740  1815.657361   divendres
741  1579.288964   divendres
742  1038.977564   divendres
743   507.450329   divendres

[1488 rows x 7 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{60}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}hospitals}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{value\PYZus{}counts}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{60}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
2    744
3    744
Name: id\_edifici, dtype: int64
\end{Verbatim}
\end{tcolorbox}
        
    \hypertarget{policia}{%
\subsection{Policia}\label{policia}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{61}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}policia} \PY{o}{=} \PY{p}{[}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{62}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{import} \PY{n+nn}{numpy} \PY{k}{as} \PY{n+nn}{np}
\PY{k+kn}{import} \PY{n+nn}{pandas} \PY{k}{as} \PY{n+nn}{pd}

\PY{c+c1}{\PYZsh{} Definimos las variables de consumo y sus respectivos rangos horarios}
\PY{n}{consumption\PYZus{}ranges} \PY{o}{=} \PY{p}{\PYZob{}}
    \PY{p}{(}\PY{l+m+mi}{8}\PY{p}{,} \PY{l+m+mi}{14}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{5}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{14}\PY{p}{,} \PY{l+m+mi}{15}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{6}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{15}\PY{p}{,} \PY{l+m+mi}{18}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{3}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{18}\PY{p}{,} \PY{l+m+mi}{20}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{1}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{20}\PY{p}{,} \PY{l+m+mi}{24}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{0}\PY{p}{,} \PY{l+m+mi}{0}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{0}\PY{p}{,} \PY{l+m+mi}{8}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{0}\PY{p}{,} \PY{l+m+mi}{1}\PY{p}{)}
\PY{p}{\PYZcb{}}

\PY{n}{policia\PYZus{}ids} \PY{o}{=} \PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{4}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{5}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}

\PY{c+c1}{\PYZsh{} Creamos una lista vacÃ­a para almacenar los valores}
\PY{n}{policia\PYZus{}data} \PY{o}{=} \PY{p}{[}\PY{p}{]}

\PY{c+c1}{\PYZsh{} Generamos las datos}
\PY{k}{for} \PY{n}{policia\PYZus{}id} \PY{o+ow}{in} \PY{n}{policia\PYZus{}ids}\PY{p}{:}
    \PY{c+c1}{\PYZsh{} Generamos las fechas}
    \PY{n}{date\PYZus{}observed} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{date\PYZus{}range}\PY{p}{(}\PY{n}{start}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}01 00:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{end}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}31 23:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{freq}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{H}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}

    \PY{c+c1}{\PYZsh{} Generamos los consumos}
    \PY{n}{consumption} \PY{o}{=} \PY{p}{[}\PY{p}{]}
    \PY{k}{for} \PY{n}{hour} \PY{o+ow}{in} \PY{n}{date\PYZus{}observed}\PY{o}{.}\PY{n}{hour}\PY{p}{:}
        \PY{k}{for} \PY{n}{rango}\PY{p}{,} \PY{n}{valores} \PY{o+ow}{in} \PY{n}{consumption\PYZus{}ranges}\PY{o}{.}\PY{n}{items}\PY{p}{(}\PY{p}{)}\PY{p}{:}
            \PY{k}{if} \PY{n}{hour} \PY{o+ow}{in} \PY{n+nb}{range}\PY{p}{(}\PY{n}{rango}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]}\PY{p}{,} \PY{n}{rango}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{]}\PY{p}{)}\PY{p}{:}
                \PY{n}{consumo} \PY{o}{=} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{n}{valores}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]}\PY{p}{,} \PY{n}{valores}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]} \PY{o}{*} \PY{n}{valores}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{]}\PY{p}{)}
                \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{consumo}\PY{p}{)}
                \PY{k}{break}

    \PY{c+c1}{\PYZsh{} Creamos un DataFrame para el edificio actual}
    \PY{n}{df\PYZus{}policia} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{DataFrame}\PY{p}{(}\PY{p}{\PYZob{}}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{p}{[}\PY{n}{policia\PYZus{}id}\PY{p}{]} \PY{o}{*} \PY{n+nb}{len}\PY{p}{(}\PY{n}{date\PYZus{}observed}\PY{p}{)}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{p}{[}\PY{n+nb}{str}\PY{p}{(}\PY{n}{policia\PYZus{}id}\PY{p}{)}\PY{o}{.}\PY{n}{zfill}\PY{p}{(}\PY{l+m+mi}{4}\PY{p}{)}\PY{p}{]} \PY{o}{*} \PY{n+nb}{len}\PY{p}{(}\PY{n}{date\PYZus{}observed}\PY{p}{)}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{n}{date\PYZus{}observed}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{n}{consumption}
    \PY{p}{\PYZcb{}}\PY{p}{)}

    \PY{c+c1}{\PYZsh{} Agregamos los datos del edificio actual a la lista policia\PYZus{}data}
    \PY{n}{policia\PYZus{}data}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{df\PYZus{}policia}\PY{p}{)}

\PY{c+c1}{\PYZsh{} Concatenamos los datos de los edificios en un solo DataFrame}
\PY{n}{df\PYZus{}policia} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{concat}\PY{p}{(}\PY{n}{policia\PYZus{}data}\PY{p}{)}

\PY{n}{df\PYZus{}policia}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Edifici PÃºblic}\PY{l+s+s1}{\PYZsq{}}
\PY{n}{df\PYZus{}policia}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Policia}\PY{l+s+s1}{\PYZsq{}}
\PY{n}{df\PYZus{}policia} \PY{o}{=} \PY{n}{df\PYZus{}policia}\PY{o}{.}\PY{n}{reindex}\PY{p}{(}\PY{n}{columns}\PY{o}{=}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{63}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}policia}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{63}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
    id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
0            4       0004 2023-03-01 00:00:00  Edifici PÃºblic      Policia
1            4       0004 2023-03-01 01:00:00  Edifici PÃºblic      Policia
2            4       0004 2023-03-01 02:00:00  Edifici PÃºblic      Policia
3            4       0004 2023-03-01 03:00:00  Edifici PÃºblic      Policia
4            4       0004 2023-03-01 04:00:00  Edifici PÃºblic      Policia
..         {\ldots}        {\ldots}                 {\ldots}             {\ldots}          {\ldots}
739          5       0005 2023-03-31 19:00:00  Edifici PÃºblic      Policia
740          5       0005 2023-03-31 20:00:00  Edifici PÃºblic      Policia
741          5       0005 2023-03-31 21:00:00  Edifici PÃºblic      Policia
742          5       0005 2023-03-31 22:00:00  Edifici PÃºblic      Policia
743          5       0005 2023-03-31 23:00:00  Edifici PÃºblic      Policia

     Consum (l)
0      0.000000
1      0.000000
2      0.000000
3      0.000000
4      0.000000
..          {\ldots}
739    0.793052
740    0.000000
741    0.000000
742    0.000000
743    0.000000

[1488 rows x 6 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{64}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{from} \PY{n+nn}{babel}\PY{n+nn}{.}\PY{n+nn}{dates} \PY{k+kn}{import} \PY{n}{format\PYZus{}date}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{65}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}policia}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}policia}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{apply}\PY{p}{(}\PY{k}{lambda} \PY{n}{x}\PY{p}{:} \PY{n}{format\PYZus{}date}\PY{p}{(}\PY{n}{x}\PY{p}{,} \PY{n+nb}{format}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{EEEE}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{locale}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{cat\PYZus{}ES}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{66}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}policia}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{66}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
    id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
0            4       0004 2023-03-01 00:00:00  Edifici PÃºblic      Policia
1            4       0004 2023-03-01 01:00:00  Edifici PÃºblic      Policia
2            4       0004 2023-03-01 02:00:00  Edifici PÃºblic      Policia
3            4       0004 2023-03-01 03:00:00  Edifici PÃºblic      Policia
4            4       0004 2023-03-01 04:00:00  Edifici PÃºblic      Policia
..         {\ldots}        {\ldots}                 {\ldots}             {\ldots}          {\ldots}
739          5       0005 2023-03-31 19:00:00  Edifici PÃºblic      Policia
740          5       0005 2023-03-31 20:00:00  Edifici PÃºblic      Policia
741          5       0005 2023-03-31 21:00:00  Edifici PÃºblic      Policia
742          5       0005 2023-03-31 22:00:00  Edifici PÃºblic      Policia
743          5       0005 2023-03-31 23:00:00  Edifici PÃºblic      Policia

     Consum (l) dia\_setmana
0      0.000000    dimecres
1      0.000000    dimecres
2      0.000000    dimecres
3      0.000000    dimecres
4      0.000000    dimecres
..          {\ldots}         {\ldots}
739    0.793052   divendres
740    0.000000   divendres
741    0.000000   divendres
742    0.000000   divendres
743    0.000000   divendres

[1488 rows x 7 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{67}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}policia}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{value\PYZus{}counts}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{67}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
4    744
5    744
Name: id\_edifici, dtype: int64
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{68}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{c+c1}{\PYZsh{}\PYZsh{} Grafic hospital 9754}
\PY{n}{poli\PYZus{}4} \PY{o}{=} \PY{n}{df\PYZus{}policia}\PY{p}{[}\PY{n}{df\PYZus{}policia}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{4}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}
\PY{n}{plt}\PY{o}{.}\PY{n}{figure}\PY{p}{(}\PY{n}{figsize}\PY{o}{=}\PY{p}{(}\PY{l+m+mi}{12}\PY{p}{,}\PY{l+m+mi}{5}\PY{p}{)}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{plot}\PY{p}{(}\PY{n}{poli\PYZus{}4}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{,} \PY{n}{poli\PYZus{}4}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xlabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{ylabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{title}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum mes de MarÃ§}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xticks}\PY{p}{(}\PY{n}{rotation}\PY{o}{=}\PY{l+m+mi}{60}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{show}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{center}
    \adjustimage{max size={0.9\linewidth}{0.9\paperheight}}{output_40_0.png}
    \end{center}
    { \hspace*{\fill} \\}
    
    \hypertarget{escoles}{%
\subsection{Escoles}\label{escoles}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{69}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{c+c1}{\PYZsh{} Creem una llista amb els ids dels 3 hospitals}
\PY{n}{escola\PYZus{}ids} \PY{o}{=} \PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{6}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{7}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{8}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{9}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}

\PY{c+c1}{\PYZsh{} Creem una llista buida per emmagatzemar els valors }
\PY{n}{escola\PYZus{}data} \PY{o}{=} \PY{p}{[}\PY{p}{]}

\PY{c+c1}{\PYZsh{} Generem les dades}
\PY{k}{for} \PY{n}{escola\PYZus{}id} \PY{o+ow}{in} \PY{n}{escola\PYZus{}ids}\PY{p}{:}
    \PY{c+c1}{\PYZsh{} Generem les dates}
    \PY{n}{date\PYZus{}observed} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{date\PYZus{}range}\PY{p}{(}\PY{n}{start}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}01 00:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{end}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}31 23:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{freq}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{H}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}

    \PY{c+c1}{\PYZsh{} Generamos els consums}
    \PY{n}{consumption} \PY{o}{=} \PY{p}{[}\PY{p}{]}
    \PY{k}{for} \PY{n}{hour} \PY{o+ow}{in} \PY{n}{date\PYZus{}observed}\PY{o}{.}\PY{n}{hour}\PY{p}{:}
        
        \PY{k}{if} \PY{n}{hour} \PY{o}{\PYZgt{}}\PY{o}{=} \PY{l+m+mi}{7} \PY{o+ow}{and} \PY{n}{hour} \PY{o}{\PYZlt{}} \PY{l+m+mi}{8}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{70}\PY{p}{,} \PY{l+m+mi}{1}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{\PYZgt{}}\PY{o}{=} \PY{l+m+mi}{8} \PY{o+ow}{and} \PY{n}{hour} \PY{o}{\PYZlt{}} \PY{l+m+mi}{13}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{650}\PY{p}{,} \PY{l+m+mf}{1.2}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{\PYZgt{}}\PY{o}{=} \PY{l+m+mi}{13} \PY{o+ow}{and} \PY{n}{hour} \PY{o}{\PYZlt{}} \PY{l+m+mi}{15}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{120}\PY{p}{,} \PY{l+m+mf}{0.6}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{\PYZgt{}}\PY{o}{=} \PY{l+m+mi}{15} \PY{o+ow}{and} \PY{n}{hour} \PY{o}{\PYZlt{}} \PY{l+m+mi}{18}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{550}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{)}
        \PY{k}{elif} \PY{n}{hour} \PY{o}{\PYZgt{}}\PY{o}{=} \PY{l+m+mi}{18} \PY{o+ow}{and} \PY{n}{hour} \PY{o}{\PYZlt{}} \PY{l+m+mi}{21}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{50}\PY{p}{,} \PY{l+m+mf}{0.8}\PY{p}{)}\PY{p}{)}
        \PY{k}{else}\PY{p}{:}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{0}\PY{p}{,} \PY{l+m+mi}{0}\PY{p}{)}\PY{p}{)}
            

    \PY{c+c1}{\PYZsh{} Creamos un DataFrame para el hospital actual}
    \PY{n}{df\PYZus{}escoles} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{DataFrame}\PY{p}{(}\PY{p}{\PYZob{}}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{p}{[}\PY{n}{escola\PYZus{}id}\PY{p}{]} \PY{o}{*} \PY{n+nb}{len}\PY{p}{(}\PY{n}{date\PYZus{}observed}\PY{p}{)}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{p}{[}\PY{n+nb}{str}\PY{p}{(}\PY{n}{escola\PYZus{}id}\PY{p}{)}\PY{o}{.}\PY{n}{zfill}\PY{p}{(}\PY{l+m+mi}{4}\PY{p}{)}\PY{p}{]} \PY{o}{*} \PY{n+nb}{len}\PY{p}{(}\PY{n}{date\PYZus{}observed}\PY{p}{)}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{n}{date\PYZus{}observed}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{n}{consumption}
    \PY{p}{\PYZcb{}}\PY{p}{)}

    \PY{c+c1}{\PYZsh{} Agregamos los datos del hospital actual a la lista hospital\PYZus{}data}
    \PY{n}{escola\PYZus{}data}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{df\PYZus{}escoles}\PY{p}{)}

\PY{c+c1}{\PYZsh{} Concatenamos los datos de los tres hospitales en un solo DataFrame}
\PY{n}{df\PYZus{}escoles} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{concat}\PY{p}{(}\PY{n}{escola\PYZus{}data}\PY{p}{)}

\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Edifici PÃºblic}\PY{l+s+s1}{\PYZsq{}}
\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Centre Educatiu}\PY{l+s+s1}{\PYZsq{}}
\PY{n}{df\PYZus{}escoles} \PY{o}{=} \PY{n}{df\PYZus{}escoles}\PY{o}{.}\PY{n}{reindex}\PY{p}{(}\PY{n}{columns}\PY{o}{=}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{70}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{from} \PY{n+nn}{babel}\PY{n+nn}{.}\PY{n+nn}{dates} \PY{k+kn}{import} \PY{n}{format\PYZus{}date}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{71}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{apply}\PY{p}{(}\PY{k}{lambda} \PY{n}{x}\PY{p}{:} \PY{n}{format\PYZus{}date}\PY{p}{(}\PY{n}{x}\PY{p}{,} \PY{n+nb}{format}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{EEEE}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{locale}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{cat\PYZus{}ES}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{72}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}escoles}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dissabte}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{diumenge}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+m+mi}{0}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{73}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{diumenge}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{l+m+mi}{20}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{73}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
    id\_edifici num\_poliÃ§a       date\_observed       Categoria  \textbackslash{}
96           6       0006 2023-03-05 00:00:00  Edifici PÃºblic
97           6       0006 2023-03-05 01:00:00  Edifici PÃºblic
98           6       0006 2023-03-05 02:00:00  Edifici PÃºblic
99           6       0006 2023-03-05 03:00:00  Edifici PÃºblic
100          6       0006 2023-03-05 04:00:00  Edifici PÃºblic
101          6       0006 2023-03-05 05:00:00  Edifici PÃºblic
102          6       0006 2023-03-05 06:00:00  Edifici PÃºblic
103          6       0006 2023-03-05 07:00:00  Edifici PÃºblic
104          6       0006 2023-03-05 08:00:00  Edifici PÃºblic
105          6       0006 2023-03-05 09:00:00  Edifici PÃºblic
106          6       0006 2023-03-05 10:00:00  Edifici PÃºblic
107          6       0006 2023-03-05 11:00:00  Edifici PÃºblic
108          6       0006 2023-03-05 12:00:00  Edifici PÃºblic
109          6       0006 2023-03-05 13:00:00  Edifici PÃºblic
110          6       0006 2023-03-05 14:00:00  Edifici PÃºblic
111          6       0006 2023-03-05 15:00:00  Edifici PÃºblic
112          6       0006 2023-03-05 16:00:00  Edifici PÃºblic
113          6       0006 2023-03-05 17:00:00  Edifici PÃºblic
114          6       0006 2023-03-05 18:00:00  Edifici PÃºblic
115          6       0006 2023-03-05 19:00:00  Edifici PÃºblic

        Subcategoria  Consum (l) dia\_setmana
96   Centre Educatiu         0.0    diumenge
97   Centre Educatiu         0.0    diumenge
98   Centre Educatiu         0.0    diumenge
99   Centre Educatiu         0.0    diumenge
100  Centre Educatiu         0.0    diumenge
101  Centre Educatiu         0.0    diumenge
102  Centre Educatiu         0.0    diumenge
103  Centre Educatiu         0.0    diumenge
104  Centre Educatiu         0.0    diumenge
105  Centre Educatiu         0.0    diumenge
106  Centre Educatiu         0.0    diumenge
107  Centre Educatiu         0.0    diumenge
108  Centre Educatiu         0.0    diumenge
109  Centre Educatiu         0.0    diumenge
110  Centre Educatiu         0.0    diumenge
111  Centre Educatiu         0.0    diumenge
112  Centre Educatiu         0.0    diumenge
113  Centre Educatiu         0.0    diumenge
114  Centre Educatiu         0.0    diumenge
115  Centre Educatiu         0.0    diumenge
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{74}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}escoles}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{l+m+mi}{24}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{74}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
   id\_edifici num\_poliÃ§a       date\_observed       Categoria     Subcategoria  \textbackslash{}
0           6       0006 2023-03-01 00:00:00  Edifici PÃºblic  Centre Educatiu
1           6       0006 2023-03-01 01:00:00  Edifici PÃºblic  Centre Educatiu
2           6       0006 2023-03-01 02:00:00  Edifici PÃºblic  Centre Educatiu
3           6       0006 2023-03-01 03:00:00  Edifici PÃºblic  Centre Educatiu
4           6       0006 2023-03-01 04:00:00  Edifici PÃºblic  Centre Educatiu
5           6       0006 2023-03-01 05:00:00  Edifici PÃºblic  Centre Educatiu
6           6       0006 2023-03-01 06:00:00  Edifici PÃºblic  Centre Educatiu
7           6       0006 2023-03-01 07:00:00  Edifici PÃºblic  Centre Educatiu
8           6       0006 2023-03-01 08:00:00  Edifici PÃºblic  Centre Educatiu
9           6       0006 2023-03-01 09:00:00  Edifici PÃºblic  Centre Educatiu
10          6       0006 2023-03-01 10:00:00  Edifici PÃºblic  Centre Educatiu
11          6       0006 2023-03-01 11:00:00  Edifici PÃºblic  Centre Educatiu
12          6       0006 2023-03-01 12:00:00  Edifici PÃºblic  Centre Educatiu
13          6       0006 2023-03-01 13:00:00  Edifici PÃºblic  Centre Educatiu
14          6       0006 2023-03-01 14:00:00  Edifici PÃºblic  Centre Educatiu
15          6       0006 2023-03-01 15:00:00  Edifici PÃºblic  Centre Educatiu
16          6       0006 2023-03-01 16:00:00  Edifici PÃºblic  Centre Educatiu
17          6       0006 2023-03-01 17:00:00  Edifici PÃºblic  Centre Educatiu
18          6       0006 2023-03-01 18:00:00  Edifici PÃºblic  Centre Educatiu
19          6       0006 2023-03-01 19:00:00  Edifici PÃºblic  Centre Educatiu
20          6       0006 2023-03-01 20:00:00  Edifici PÃºblic  Centre Educatiu
21          6       0006 2023-03-01 21:00:00  Edifici PÃºblic  Centre Educatiu
22          6       0006 2023-03-01 22:00:00  Edifici PÃºblic  Centre Educatiu
23          6       0006 2023-03-01 23:00:00  Edifici PÃºblic  Centre Educatiu

    Consum (l) dia\_setmana
0     0.000000    dimecres
1     0.000000    dimecres
2     0.000000    dimecres
3     0.000000    dimecres
4     0.000000    dimecres
5     0.000000    dimecres
6     0.000000    dimecres
7    70.302878    dimecres
8   649.868101    dimecres
9   651.712314    dimecres
10  651.102790    dimecres
11  651.193313    dimecres
12  648.756287    dimecres
13  120.019821    dimecres
14  120.014322    dimecres
15  549.998549    dimecres
16  549.928293    dimecres
17  550.086420    dimecres
18   49.899045    dimecres
19   51.002837    dimecres
20   50.728404    dimecres
21    0.000000    dimecres
22    0.000000    dimecres
23    0.000000    dimecres
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{75}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{value\PYZus{}counts}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{75}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
6    744
7    744
8    744
9    744
Name: id\_edifici, dtype: int64
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{76}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}escoles}\PY{o}{.}\PY{n}{info}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
<class 'pandas.core.frame.DataFrame'>
Int64Index: 2976 entries, 0 to 743
Data columns (total 7 columns):
 \#   Column         Non-Null Count  Dtype
---  ------         --------------  -----
 0   id\_edifici     2976 non-null   object
 1   num\_poliÃ§a     2976 non-null   object
 2   date\_observed  2976 non-null   datetime64[ns]
 3   Categoria      2976 non-null   object
 4   Subcategoria   2976 non-null   object
 5   Consum (l)     2976 non-null   float64
 6   dia\_setmana    2976 non-null   object
dtypes: datetime64[ns](1), float64(1), object(5)
memory usage: 186.0+ KB
    \end{Verbatim}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{77}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{c+c1}{\PYZsh{}\PYZsh{} Grafic hospital 9754}
\PY{n}{escola\PYZus{}9} \PY{o}{=} \PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{9}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}
\PY{n}{plt}\PY{o}{.}\PY{n}{figure}\PY{p}{(}\PY{n}{figsize}\PY{o}{=}\PY{p}{(}\PY{l+m+mi}{12}\PY{p}{,}\PY{l+m+mi}{5}\PY{p}{)}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{plot}\PY{p}{(}\PY{n}{escola\PYZus{}9}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{,} \PY{n}{escola\PYZus{}9}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xlabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{ylabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{title}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum mes de MarÃ§}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xticks}\PY{p}{(}\PY{n}{rotation}\PY{o}{=}\PY{l+m+mi}{60}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{show}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{center}
    \adjustimage{max size={0.9\linewidth}{0.9\paperheight}}{output_50_0.png}
    \end{center}
    { \hspace*{\fill} \\}
    
    \hypertarget{alertes}{%
\subsubsection{Alertes}\label{alertes}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{5}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{from} \PY{n+nn}{datetime} \PY{k+kn}{import} \PY{n}{datetime}\PY{p}{,} \PY{n}{timedelta}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{6}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k}{def} \PY{n+nf}{generar\PYZus{}lista\PYZus{}fechas}\PY{p}{(}\PY{n}{fecha\PYZus{}inicial}\PY{p}{,} \PY{n}{fecha\PYZus{}final}\PY{p}{)}\PY{p}{:}
    \PY{n}{delta} \PY{o}{=} \PY{n}{timedelta}\PY{p}{(}\PY{n}{hours}\PY{o}{=}\PY{l+m+mi}{1}\PY{p}{)}
    \PY{n}{lista\PYZus{}fechas} \PY{o}{=} \PY{p}{[}\PY{n}{fecha\PYZus{}inicial} \PY{o}{+} \PY{n}{i} \PY{o}{*} \PY{n}{delta} \PY{k}{for} \PY{n}{i} \PY{o+ow}{in} \PY{n+nb}{range}\PY{p}{(}\PY{n+nb}{int}\PY{p}{(}\PY{p}{(}\PY{n}{fecha\PYZus{}final} \PY{o}{\PYZhy{}} \PY{n}{fecha\PYZus{}inicial}\PY{p}{)} \PY{o}{/} \PY{n}{delta}\PY{p}{)} \PY{o}{+} \PY{l+m+mi}{1}\PY{p}{)}\PY{p}{]}
    \PY{k}{return} \PY{n}{lista\PYZus{}fechas}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{80}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{registro\PYZus{}alerta} \PY{o}{=} \PY{l+m+mi}{7}
\PY{n}{inici} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}22 21:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{fi} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}23 07:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{lista\PYZus{}fechas} \PY{o}{=} \PY{n}{generar\PYZus{}lista\PYZus{}fechas}\PY{p}{(}\PY{n}{inici}\PY{p}{,} \PY{n}{fi}\PY{p}{)}
\PY{n}{df\PYZus{}escoles}\PY{o}{.}\PY{n}{reset\PYZus{}index}\PY{p}{(}\PY{n}{drop}\PY{o}{=}\PY{k+kc}{True}\PY{p}{,} \PY{n}{inplace} \PY{o}{=} \PY{k+kc}{True}\PY{p}{)}
\PY{n}{df\PYZus{}filtrat} \PY{o}{=} \PY{n}{df\PYZus{}escoles}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{p}{(}\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{7}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)} \PY{o}{\PYZam{}}\PY{p}{(}\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{n}{lista\PYZus{}fechas}\PY{p}{)}\PY{p}{)}\PY{p}{]}
\PY{n}{index} \PY{o}{=} \PY{n}{df\PYZus{}filtrat}\PY{o}{.}\PY{n}{index}
\PY{k}{for} \PY{n}{i} \PY{o+ow}{in} \PY{n}{index}\PY{p}{:}
    \PY{n}{df\PYZus{}escoles}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{i}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{p}{(}\PY{n}{df\PYZus{}escoles}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{i}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{+} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{240}\PY{p}{,} \PY{l+m+mi}{2}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{81}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{==} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{7}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{81}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
     id\_edifici num\_poliÃ§a       date\_observed       Categoria  \textbackslash{}
744           7       0007 2023-03-01 00:00:00  Edifici PÃºblic
745           7       0007 2023-03-01 01:00:00  Edifici PÃºblic
746           7       0007 2023-03-01 02:00:00  Edifici PÃºblic
747           7       0007 2023-03-01 03:00:00  Edifici PÃºblic
748           7       0007 2023-03-01 04:00:00  Edifici PÃºblic
{\ldots}         {\ldots}        {\ldots}                 {\ldots}             {\ldots}
1483          7       0007 2023-03-31 19:00:00  Edifici PÃºblic
1484          7       0007 2023-03-31 20:00:00  Edifici PÃºblic
1485          7       0007 2023-03-31 21:00:00  Edifici PÃºblic
1486          7       0007 2023-03-31 22:00:00  Edifici PÃºblic
1487          7       0007 2023-03-31 23:00:00  Edifici PÃºblic

         Subcategoria  Consum (l) dia\_setmana
744   Centre Educatiu    0.000000    dimecres
745   Centre Educatiu    0.000000    dimecres
746   Centre Educatiu    0.000000    dimecres
747   Centre Educatiu    0.000000    dimecres
748   Centre Educatiu    0.000000    dimecres
{\ldots}               {\ldots}         {\ldots}         {\ldots}
1483  Centre Educatiu   50.132849   divendres
1484  Centre Educatiu   50.417793   divendres
1485  Centre Educatiu    0.000000   divendres
1486  Centre Educatiu    0.000000   divendres
1487  Centre Educatiu    0.000000   divendres

[744 rows x 7 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{83}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}filtrat} \PY{o}{=} \PY{n}{df\PYZus{}escoles}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{p}{(}\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{7}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)} \PY{o}{\PYZam{}}\PY{p}{(}\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{n}{lista\PYZus{}fechas}\PY{p}{)}\PY{p}{)}\PY{p}{]}
\PY{n}{df\PYZus{}filtrat}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{83}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
     id\_edifici num\_poliÃ§a       date\_observed       Categoria  \textbackslash{}
1269          7       0007 2023-03-22 21:00:00  Edifici PÃºblic
1270          7       0007 2023-03-22 22:00:00  Edifici PÃºblic
1271          7       0007 2023-03-22 23:00:00  Edifici PÃºblic
1272          7       0007 2023-03-23 00:00:00  Edifici PÃºblic
1273          7       0007 2023-03-23 01:00:00  Edifici PÃºblic
1274          7       0007 2023-03-23 02:00:00  Edifici PÃºblic
1275          7       0007 2023-03-23 03:00:00  Edifici PÃºblic
1276          7       0007 2023-03-23 04:00:00  Edifici PÃºblic
1277          7       0007 2023-03-23 05:00:00  Edifici PÃºblic
1278          7       0007 2023-03-23 06:00:00  Edifici PÃºblic
1279          7       0007 2023-03-23 07:00:00  Edifici PÃºblic

         Subcategoria  Consum (l) dia\_setmana
1269  Centre Educatiu  241.877092    dimecres
1270  Centre Educatiu  236.208268    dimecres
1271  Centre Educatiu  235.800380    dimecres
1272  Centre Educatiu  238.659891      dijous
1273  Centre Educatiu  241.506148      dijous
1274  Centre Educatiu  242.786229      dijous
1275  Centre Educatiu  241.028344      dijous
1276  Centre Educatiu  242.493804      dijous
1277  Centre Educatiu  243.097466      dijous
1278  Centre Educatiu  238.437636      dijous
1279  Centre Educatiu  308.604284      dijous
\end{Verbatim}
\end{tcolorbox}
        
    \hypertarget{oficines}{%
\subsection{Oficines}\label{oficines}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{25}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}oficines} \PY{o}{=} \PY{p}{[}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{26}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{import} \PY{n+nn}{numpy} \PY{k}{as} \PY{n+nn}{np}
\PY{k+kn}{import} \PY{n+nn}{pandas} \PY{k}{as} \PY{n+nn}{pd}

\PY{c+c1}{\PYZsh{} Definimos las variables de consumo y sus respectivos rangos horarios}
\PY{n}{consumption\PYZus{}ranges} \PY{o}{=} \PY{p}{\PYZob{}}
    \PY{p}{(}\PY{l+m+mi}{8}\PY{p}{,} \PY{l+m+mi}{14}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{15}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{14}\PY{p}{,} \PY{l+m+mi}{15}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{25}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{15}\PY{p}{,} \PY{l+m+mi}{18}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{10}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{18}\PY{p}{,} \PY{l+m+mi}{20}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{2}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{20}\PY{p}{,} \PY{l+m+mi}{24}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{0}\PY{p}{,} \PY{l+m+mi}{0}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{0}\PY{p}{,} \PY{l+m+mi}{8}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{0}\PY{p}{,} \PY{l+m+mi}{0}\PY{p}{)}
\PY{p}{\PYZcb{}}

\PY{n}{oficines\PYZus{}ids} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{Index}\PY{p}{(}\PY{n+nb}{range}\PY{p}{(}\PY{l+m+mi}{10}\PY{p}{,} \PY{l+m+mi}{349}\PY{p}{)}\PY{p}{)}


\PY{c+c1}{\PYZsh{} Creamos una lista vacÃ­a para almacenar los valores}
\PY{n}{oficines\PYZus{}data} \PY{o}{=} \PY{p}{[}\PY{p}{]}

\PY{c+c1}{\PYZsh{} Generamos las datos}
\PY{k}{for} \PY{n}{oficines\PYZus{}id} \PY{o+ow}{in} \PY{n}{oficines\PYZus{}ids}\PY{p}{:}
    \PY{c+c1}{\PYZsh{} Generamos las fechas}
    \PY{n}{date\PYZus{}observed} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{date\PYZus{}range}\PY{p}{(}\PY{n}{start}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}01 00:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{end}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}31 23:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{freq}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{H}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}

    \PY{c+c1}{\PYZsh{} Generamos los consumos}
    \PY{n}{consumption} \PY{o}{=} \PY{p}{[}\PY{p}{]}
    \PY{k}{for} \PY{n}{hour} \PY{o+ow}{in} \PY{n}{date\PYZus{}observed}\PY{o}{.}\PY{n}{hour}\PY{p}{:}
        \PY{k}{for} \PY{n}{rango}\PY{p}{,} \PY{n}{valores} \PY{o+ow}{in} \PY{n}{consumption\PYZus{}ranges}\PY{o}{.}\PY{n}{items}\PY{p}{(}\PY{p}{)}\PY{p}{:}
            \PY{k}{if} \PY{n}{hour} \PY{o+ow}{in} \PY{n+nb}{range}\PY{p}{(}\PY{n}{rango}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]}\PY{p}{,} \PY{n}{rango}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{]}\PY{p}{)}\PY{p}{:}
                \PY{n}{consumo} \PY{o}{=} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{n}{valores}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]}\PY{p}{,} \PY{n}{valores}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]} \PY{o}{*} \PY{n}{valores}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{]}\PY{p}{)}
                \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{consumo}\PY{p}{)}
                \PY{k}{break}

    \PY{c+c1}{\PYZsh{} Creamos un DataFrame para el edificio actual}
    \PY{n}{df\PYZus{}oficines} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{DataFrame}\PY{p}{(}\PY{p}{\PYZob{}}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{p}{[}\PY{n}{oficines\PYZus{}id}\PY{p}{]} \PY{o}{*} \PY{n+nb}{len}\PY{p}{(}\PY{n}{date\PYZus{}observed}\PY{p}{)}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{p}{[}\PY{n+nb}{str}\PY{p}{(}\PY{n}{oficines\PYZus{}id}\PY{p}{)}\PY{o}{.}\PY{n}{zfill}\PY{p}{(}\PY{l+m+mi}{4}\PY{p}{)}\PY{p}{]} \PY{o}{*} \PY{n+nb}{len}\PY{p}{(}\PY{n}{date\PYZus{}observed}\PY{p}{)}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{n}{date\PYZus{}observed}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{n}{consumption}
    \PY{p}{\PYZcb{}}\PY{p}{)}

    \PY{c+c1}{\PYZsh{} Agregamos los datos del edificio actual a la lista oficines\PYZus{}data}
    \PY{n}{oficines\PYZus{}data}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{df\PYZus{}oficines}\PY{p}{)}

\PY{c+c1}{\PYZsh{} Concatenamos los datos de los edificios en un solo DataFrame}
\PY{n}{df\PYZus{}oficines} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{concat}\PY{p}{(}\PY{n}{oficines\PYZus{}data}\PY{p}{)}

\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Edifici Privat}\PY{l+s+s1}{\PYZsq{}}
\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Oficines}\PY{l+s+s1}{\PYZsq{}}
\PY{n}{df\PYZus{}oficines} \PY{o}{=} \PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{reindex}\PY{p}{(}\PY{n}{columns}\PY{o}{=}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{27}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{from} \PY{n+nn}{babel}\PY{n+nn}{.}\PY{n+nn}{dates} \PY{k+kn}{import} \PY{n}{format\PYZus{}date}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{28}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{apply}\PY{p}{(}\PY{k}{lambda} \PY{n}{x}\PY{p}{:} \PY{n}{format\PYZus{}date}\PY{p}{(}\PY{n}{x}\PY{p}{,} \PY{n+nb}{format}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{EEEE}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{locale}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{cat\PYZus{}ES}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{29}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dissabte}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{diumenge}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+m+mi}{0}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{30}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{0061}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{l+m+mi}{25}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{30}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
    id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
0           61       0061 2023-03-01 00:00:00  Edifici Privat     Oficines
1           61       0061 2023-03-01 01:00:00  Edifici Privat     Oficines
2           61       0061 2023-03-01 02:00:00  Edifici Privat     Oficines
3           61       0061 2023-03-01 03:00:00  Edifici Privat     Oficines
4           61       0061 2023-03-01 04:00:00  Edifici Privat     Oficines
5           61       0061 2023-03-01 05:00:00  Edifici Privat     Oficines
6           61       0061 2023-03-01 06:00:00  Edifici Privat     Oficines
7           61       0061 2023-03-01 07:00:00  Edifici Privat     Oficines
8           61       0061 2023-03-01 08:00:00  Edifici Privat     Oficines
9           61       0061 2023-03-01 09:00:00  Edifici Privat     Oficines
10          61       0061 2023-03-01 10:00:00  Edifici Privat     Oficines
11          61       0061 2023-03-01 11:00:00  Edifici Privat     Oficines
12          61       0061 2023-03-01 12:00:00  Edifici Privat     Oficines
13          61       0061 2023-03-01 13:00:00  Edifici Privat     Oficines
14          61       0061 2023-03-01 14:00:00  Edifici Privat     Oficines
15          61       0061 2023-03-01 15:00:00  Edifici Privat     Oficines
16          61       0061 2023-03-01 16:00:00  Edifici Privat     Oficines
17          61       0061 2023-03-01 17:00:00  Edifici Privat     Oficines
18          61       0061 2023-03-01 18:00:00  Edifici Privat     Oficines
19          61       0061 2023-03-01 19:00:00  Edifici Privat     Oficines
20          61       0061 2023-03-01 20:00:00  Edifici Privat     Oficines
21          61       0061 2023-03-01 21:00:00  Edifici Privat     Oficines
22          61       0061 2023-03-01 22:00:00  Edifici Privat     Oficines
23          61       0061 2023-03-01 23:00:00  Edifici Privat     Oficines
24          61       0061 2023-03-02 00:00:00  Edifici Privat     Oficines

    Consum (l) dia\_setmana
0     0.000000    dimecres
1     0.000000    dimecres
2     0.000000    dimecres
3     0.000000    dimecres
4     0.000000    dimecres
5     0.000000    dimecres
6     0.000000    dimecres
7     0.000000    dimecres
8    16.082630    dimecres
9    18.609553    dimecres
10   17.749101    dimecres
11   19.524599    dimecres
12   11.810078    dimecres
13   15.787096    dimecres
14   26.679464    dimecres
15   10.689730    dimecres
16   11.504011    dimecres
17   10.376643    dimecres
18    1.927012    dimecres
19    2.027869    dimecres
20    0.000000    dimecres
21    0.000000    dimecres
22    0.000000    dimecres
23    0.000000    dimecres
24    0.000000      dijous
\end{Verbatim}
\end{tcolorbox}
        
    \hypertarget{generem-valors-nan}{%
\subsubsection{Generem valors NaN}\label{generem-valors-nan}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{90}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{import} \PY{n+nn}{numpy} \PY{k}{as} \PY{n+nn}{np}

\PY{c+c1}{\PYZsh{} Generar Ã­ndices aleatorios para valores NaN}
\PY{n}{nan\PYZus{}indices} \PY{o}{=} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{choice}\PY{p}{(}\PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{index}\PY{p}{,} \PY{n}{size}\PY{o}{=}\PY{l+m+mi}{2}\PY{p}{,} \PY{n}{replace}\PY{o}{=}\PY{k+kc}{False}\PY{p}{)}

\PY{c+c1}{\PYZsh{} Asignar NaN a los valores correspondientes}
\PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{nan\PYZus{}indices}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{np}\PY{o}{.}\PY{n}{nan}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{91}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{c+c1}{\PYZsh{} Contar los valores NaN en cada columna}
\PY{n}{nan\PYZus{}count} \PY{o}{=} \PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{isna}\PY{p}{(}\PY{p}{)}\PY{o}{.}\PY{n}{sum}\PY{p}{(}\PY{p}{)}

\PY{c+c1}{\PYZsh{} Verificar si existen NaN en cada fila}
\PY{n}{nan\PYZus{}rows} \PY{o}{=} \PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{isna}\PY{p}{(}\PY{p}{)}\PY{o}{.}\PY{n}{any}\PY{p}{(}\PY{n}{axis}\PY{o}{=}\PY{l+m+mi}{1}\PY{p}{)}

\PY{c+c1}{\PYZsh{} Obtener las filas con valores NaN}
\PY{n}{rows\PYZus{}with\PYZus{}nan} \PY{o}{=} \PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{n}{nan\PYZus{}rows}\PY{p}{]}

\PY{c+c1}{\PYZsh{} Imprimir el nÃºmero de valores NaN en cada columna}
\PY{n+nb}{print}\PY{p}{(}\PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{NÃºmero de valores NaN en cada columna:}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\PY{n+nb}{print}\PY{p}{(}\PY{n}{nan\PYZus{}count}\PY{p}{)}

\PY{c+c1}{\PYZsh{} Imprimir las filas con valores NaN}
\PY{n+nb}{print}\PY{p}{(}\PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{Filas con valores NaN:}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\PY{n+nb}{print}\PY{p}{(}\PY{n}{rows\PYZus{}with\PYZus{}nan}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
NÃºmero de valores NaN en cada columna:
id\_edifici         0
num\_poliÃ§a         0
date\_observed      0
Categoria          0
Subcategoria       0
Consum (l)       678
dia\_setmana        0
dtype: int64
Filas con valores NaN:
     id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
56           10       0010 2023-03-03 08:00:00  Edifici Privat     Oficines
454          10       0010 2023-03-19 22:00:00  Edifici Privat     Oficines
56           11       0011 2023-03-03 08:00:00  Edifici Privat     Oficines
454          11       0011 2023-03-19 22:00:00  Edifici Privat     Oficines
56           12       0012 2023-03-03 08:00:00  Edifici Privat     Oficines
..          {\ldots}        {\ldots}                 {\ldots}             {\ldots}          {\ldots}
454         346       0346 2023-03-19 22:00:00  Edifici Privat     Oficines
56          347       0347 2023-03-03 08:00:00  Edifici Privat     Oficines
454         347       0347 2023-03-19 22:00:00  Edifici Privat     Oficines
56          348       0348 2023-03-03 08:00:00  Edifici Privat     Oficines
454         348       0348 2023-03-19 22:00:00  Edifici Privat     Oficines

     Consum (l) dia\_setmana
56          NaN   divendres
454         NaN    diumenge
56          NaN   divendres
454         NaN    diumenge
56          NaN   divendres
..          {\ldots}         {\ldots}
454         NaN    diumenge
56          NaN   divendres
454         NaN    diumenge
56          NaN   divendres
454         NaN    diumenge

[678 rows x 7 columns]
    \end{Verbatim}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{92}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{shape}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{92}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
(252216, 7)
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{93}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{value\PYZus{}counts}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{93}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
10     744
233    744
241    744
240    744
239    744
      {\ldots}
121    744
120    744
119    744
118    744
348    744
Name: id\_edifici, Length: 339, dtype: int64
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{94}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{oficina\PYZus{}10} \PY{o}{=} \PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{0061}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}
\PY{n}{plt}\PY{o}{.}\PY{n}{figure}\PY{p}{(}\PY{n}{figsize}\PY{o}{=}\PY{p}{(}\PY{l+m+mi}{12}\PY{p}{,}\PY{l+m+mi}{5}\PY{p}{)}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{plot}\PY{p}{(}\PY{n}{oficina\PYZus{}10}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{iloc}\PY{p}{[}\PY{p}{:}\PY{l+m+mi}{140}\PY{p}{]}\PY{p}{,} \PY{n}{oficina\PYZus{}10}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{iloc}\PY{p}{[}\PY{p}{:}\PY{l+m+mi}{140}\PY{p}{]}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xlabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{ylabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{title}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum mes de MarÃ§}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xticks}\PY{p}{(}\PY{n}{rotation}\PY{o}{=}\PY{l+m+mi}{60}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{show}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{center}
    \adjustimage{max size={0.9\linewidth}{0.9\paperheight}}{output_69_0.png}
    \end{center}
    { \hspace*{\fill} \\}
    
    \hypertarget{alertes}{%
\subsubsection{Alertes}\label{alertes}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{31}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{registro\PYZus{}alerta} \PY{o}{=} \PY{l+m+mi}{61}
\PY{n}{inici} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}15 22:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{fi} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}16 07:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{lista\PYZus{}fechas} \PY{o}{=} \PY{n}{generar\PYZus{}lista\PYZus{}fechas}\PY{p}{(}\PY{n}{inici}\PY{p}{,} \PY{n}{fi}\PY{p}{)}
\PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{reset\PYZus{}index}\PY{p}{(}\PY{n}{drop}\PY{o}{=}\PY{k+kc}{True}\PY{p}{,} \PY{n}{inplace} \PY{o}{=} \PY{k+kc}{True}\PY{p}{)}
\PY{n}{df\PYZus{}filtrat} \PY{o}{=} \PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{p}{(}\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{n}{registro\PYZus{}alerta}\PY{p}{)} \PY{o}{\PYZam{}}\PY{p}{(}\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{n}{lista\PYZus{}fechas}\PY{p}{)}\PY{p}{)}\PY{p}{]}
\PY{n}{index} \PY{o}{=} \PY{n}{df\PYZus{}filtrat}\PY{o}{.}\PY{n}{index}
\PY{k}{for} \PY{n}{i} \PY{o+ow}{in} \PY{n}{index}\PY{p}{:}
    \PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{i}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{p}{(}\PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{i}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{+} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{240}\PY{p}{,} \PY{l+m+mi}{3}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{32}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}filtrat} \PY{o}{=} \PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{p}{(}\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{n}{registro\PYZus{}alerta}\PY{p}{)} \PY{o}{\PYZam{}}\PY{p}{(}\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{n}{lista\PYZus{}fechas}\PY{p}{)}\PY{p}{)}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{33}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}filtrat}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{33}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
       id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
38302          61       0061 2023-03-15 22:00:00  Edifici Privat     Oficines
38303          61       0061 2023-03-15 23:00:00  Edifici Privat     Oficines
38304          61       0061 2023-03-16 00:00:00  Edifici Privat     Oficines
38305          61       0061 2023-03-16 01:00:00  Edifici Privat     Oficines
38306          61       0061 2023-03-16 02:00:00  Edifici Privat     Oficines
38307          61       0061 2023-03-16 03:00:00  Edifici Privat     Oficines
38308          61       0061 2023-03-16 04:00:00  Edifici Privat     Oficines
38309          61       0061 2023-03-16 05:00:00  Edifici Privat     Oficines
38310          61       0061 2023-03-16 06:00:00  Edifici Privat     Oficines
38311          61       0061 2023-03-16 07:00:00  Edifici Privat     Oficines

       Consum (l) dia\_setmana
38302  241.108465    dimecres
38303  242.744210    dimecres
38304  240.472145      dijous
38305  239.738337      dijous
38306  240.086419      dijous
38307  235.599704      dijous
38308  239.752704      dijous
38309  234.768929      dijous
38310  242.205590      dijous
38311  242.189358      dijous
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{34}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{registro\PYZus{}alerta} \PY{o}{=} \PY{l+m+mi}{274}
\PY{n}{inici} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}02 04:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{fi} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}02 08:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{lista\PYZus{}fechas} \PY{o}{=} \PY{n}{generar\PYZus{}lista\PYZus{}fechas}\PY{p}{(}\PY{n}{inici}\PY{p}{,} \PY{n}{fi}\PY{p}{)}
\PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{reset\PYZus{}index}\PY{p}{(}\PY{n}{drop}\PY{o}{=}\PY{k+kc}{True}\PY{p}{,} \PY{n}{inplace} \PY{o}{=} \PY{k+kc}{True}\PY{p}{)}
\PY{n}{df\PYZus{}filtrat} \PY{o}{=} \PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{p}{(}\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{n}{registro\PYZus{}alerta}\PY{p}{)} \PY{o}{\PYZam{}}\PY{p}{(}\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{n}{lista\PYZus{}fechas}\PY{p}{)}\PY{p}{)}\PY{p}{]}
\PY{n}{index} \PY{o}{=} \PY{n}{df\PYZus{}filtrat}\PY{o}{.}\PY{n}{index}
\PY{k}{for} \PY{n}{i} \PY{o+ow}{in} \PY{n}{index}\PY{p}{:}
    \PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{i}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{p}{(}\PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{i}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{+} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{240}\PY{p}{,} \PY{l+m+mi}{3}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{35}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}filtrat} \PY{o}{=} \PY{n}{df\PYZus{}oficines}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{p}{(}\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{n}{registro\PYZus{}alerta}\PY{p}{)} \PY{o}{\PYZam{}}\PY{p}{(}\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{n}{lista\PYZus{}fechas}\PY{p}{)}\PY{p}{)}\PY{p}{]}
\PY{n}{df\PYZus{}filtrat}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{35}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
        id\_edifici num\_poliÃ§a       date\_observed       Categoria  \textbackslash{}
196444         274       0274 2023-03-02 04:00:00  Edifici Privat
196445         274       0274 2023-03-02 05:00:00  Edifici Privat
196446         274       0274 2023-03-02 06:00:00  Edifici Privat
196447         274       0274 2023-03-02 07:00:00  Edifici Privat
196448         274       0274 2023-03-02 08:00:00  Edifici Privat

       Subcategoria  Consum (l) dia\_setmana
196444     Oficines  245.105150      dijous
196445     Oficines  238.407258      dijous
196446     Oficines  238.235695      dijous
196447     Oficines  236.969024      dijous
196448     Oficines  250.435447      dijous
\end{Verbatim}
\end{tcolorbox}
        
    \hypertarget{habitatges-unifamiliars}{%
\subsection{Habitatges Unifamiliars}\label{habitatges-unifamiliars}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{7}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar} \PY{o}{=} \PY{p}{[}\PY{p}{]} 
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{8}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{import} \PY{n+nn}{numpy} \PY{k}{as} \PY{n+nn}{np}
\PY{k+kn}{import} \PY{n+nn}{pandas} \PY{k}{as} \PY{n+nn}{pd}

\PY{c+c1}{\PYZsh{} Definimos las variables de consumo y sus respectivos rangos horarios}
\PY{n}{consumption\PYZus{}ranges} \PY{o}{=} \PY{p}{\PYZob{}}
    \PY{p}{(}\PY{l+m+mi}{6}\PY{p}{,} \PY{l+m+mi}{8}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{72}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{8}\PY{p}{,} \PY{l+m+mi}{11}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{18}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{11}\PY{p}{,} \PY{l+m+mi}{16}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mf}{19.2}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{16}\PY{p}{,} \PY{l+m+mi}{22}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{29}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{22}\PY{p}{,} \PY{l+m+mi}{24}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{3}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{0}\PY{p}{,} \PY{l+m+mi}{6}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{3}\PY{p}{,}\PY{l+m+mf}{0.2}\PY{p}{)}
\PY{p}{\PYZcb{}}

\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar\PYZus{}ids} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{Index}\PY{p}{(}\PY{n+nb}{range}\PY{p}{(}\PY{l+m+mi}{350}\PY{p}{,} \PY{l+m+mi}{1557}\PY{p}{)}\PY{p}{)}


\PY{c+c1}{\PYZsh{} Creamos una lista vacÃ­a para almacenar los valores}
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar\PYZus{}data} \PY{o}{=} \PY{p}{[}\PY{p}{]}

\PY{c+c1}{\PYZsh{} Generamos las datos}
\PY{k}{for} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar\PYZus{}id} \PY{o+ow}{in} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar\PYZus{}ids}\PY{p}{:}
    \PY{c+c1}{\PYZsh{} Generamos las fechas}
    \PY{n}{date\PYZus{}observed} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{date\PYZus{}range}\PY{p}{(}\PY{n}{start}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}01 00:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{end}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}31 23:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{freq}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{H}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
    \PY{c+c1}{\PYZsh{} Generamos los consumos}
    \PY{n}{consumption} \PY{o}{=} \PY{p}{[}\PY{p}{]}
    \PY{n}{num\PYZus{}consumptions} \PY{o}{=} \PY{l+m+mi}{0}  \PY{c+c1}{\PYZsh{} variable de control}
    \PY{k}{for} \PY{n}{hour} \PY{o+ow}{in} \PY{n}{date\PYZus{}observed}\PY{o}{.}\PY{n}{hour}\PY{p}{:}
        \PY{k}{for} \PY{n}{rango}\PY{p}{,} \PY{n}{valores} \PY{o+ow}{in} \PY{n}{consumption\PYZus{}ranges}\PY{o}{.}\PY{n}{items}\PY{p}{(}\PY{p}{)}\PY{p}{:}
            \PY{k}{if} \PY{n}{hour} \PY{o+ow}{in} \PY{n+nb}{range}\PY{p}{(}\PY{n}{rango}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]}\PY{p}{,} \PY{n}{rango}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{]}\PY{p}{)}\PY{p}{:}
                \PY{n}{consumo} \PY{o}{=} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{n}{valores}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]}\PY{p}{,} \PY{n}{valores}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]} \PY{o}{*} \PY{n}{valores}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{]}\PY{p}{)}
                \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{consumo}\PY{p}{)}
                \PY{n}{num\PYZus{}consumptions} \PY{o}{+}\PY{o}{=} \PY{l+m+mi}{1}  \PY{c+c1}{\PYZsh{} aumenta el contador}
                \PY{k}{break}
        \PY{k}{else}\PY{p}{:}  \PY{c+c1}{\PYZsh{} si no se encuentra un rango horario que coincida}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{nan}\PY{p}{)}  \PY{c+c1}{\PYZsh{} agrega un valor NaN para el consumo}
    \PY{k}{if} \PY{n}{num\PYZus{}consumptions} \PY{o}{!=} \PY{n+nb}{len}\PY{p}{(}\PY{n}{date\PYZus{}observed}\PY{p}{)}\PY{p}{:}  \PY{c+c1}{\PYZsh{} si faltan valores de consumo}
        \PY{n}{default\PYZus{}consumption} \PY{o}{=} \PY{l+m+mi}{10}  \PY{c+c1}{\PYZsh{} valor predeterminado para el consumo}
        \PY{k}{for} \PY{n}{i} \PY{o+ow}{in} \PY{n+nb}{range}\PY{p}{(}\PY{n+nb}{len}\PY{p}{(}\PY{n}{consumption}\PY{p}{)}\PY{p}{)}\PY{p}{:}
            \PY{k}{if} \PY{n}{pd}\PY{o}{.}\PY{n}{isna}\PY{p}{(}\PY{n}{consumption}\PY{p}{[}\PY{n}{i}\PY{p}{]}\PY{p}{)}\PY{p}{:}  \PY{c+c1}{\PYZsh{} si el valor es NaN}
                \PY{n}{consumption}\PY{p}{[}\PY{n}{i}\PY{p}{]} \PY{o}{=} \PY{n}{default\PYZus{}consumption}  \PY{c+c1}{\PYZsh{} asigna el valor predeterminado}

    \PY{c+c1}{\PYZsh{} Creamos un DataFrame para el edificio actual}
    \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{DataFrame}\PY{p}{(}\PY{p}{\PYZob{}}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{p}{[}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar\PYZus{}id}\PY{p}{]} \PY{o}{*} \PY{n+nb}{len}\PY{p}{(}\PY{n}{date\PYZus{}observed}\PY{p}{)}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{p}{[}\PY{n+nb}{str}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar\PYZus{}id}\PY{p}{)}\PY{o}{.}\PY{n}{zfill}\PY{p}{(}\PY{l+m+mi}{4}\PY{p}{)}\PY{p}{]} \PY{o}{*} \PY{n+nb}{len}\PY{p}{(}\PY{n}{date\PYZus{}observed}\PY{p}{)}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{n}{date\PYZus{}observed}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{n}{consumption}
    \PY{p}{\PYZcb{}}\PY{p}{)}

    \PY{c+c1}{\PYZsh{} Agregamos los datos del edificio actual a la lista oficines\PYZus{}data}
    \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar\PYZus{}data}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{)}

\PY{c+c1}{\PYZsh{} Concatenamos los datos de los edificios en un solo DataFrame}
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{concat}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar\PYZus{}data}\PY{p}{)}


\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Edifici Privat}\PY{l+s+s1}{\PYZsq{}}
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Vivenda}\PY{l+s+s1}{\PYZsq{}}
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar} \PY{o}{=} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{reindex}\PY{p}{(}\PY{n}{columns}\PY{o}{=}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{9}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{9}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
   id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
0         350       0350 2023-03-01 00:00:00  Edifici Privat      Vivenda
1         350       0350 2023-03-01 01:00:00  Edifici Privat      Vivenda
2         350       0350 2023-03-01 02:00:00  Edifici Privat      Vivenda
3         350       0350 2023-03-01 03:00:00  Edifici Privat      Vivenda
4         350       0350 2023-03-01 04:00:00  Edifici Privat      Vivenda

   Consum (l)
0    3.414256
1    2.872270
2    2.679387
3    2.840016
4    2.732128
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{10}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{from} \PY{n+nn}{babel}\PY{n+nn}{.}\PY{n+nn}{dates} \PY{k+kn}{import} \PY{n}{format\PYZus{}date}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{11}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{apply}\PY{p}{(}\PY{k}{lambda} \PY{n}{x}\PY{p}{:} \PY{n}{format\PYZus{}date}\PY{p}{(}\PY{n}{x}\PY{p}{,} \PY{n+nb}{format}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{EEEE}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{locale}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{cat\PYZus{}ES}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{12}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{1135}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{l+m+mi}{10}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{12}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
   id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
0        1135       1135 2023-03-01 00:00:00  Edifici Privat      Vivenda
1        1135       1135 2023-03-01 01:00:00  Edifici Privat      Vivenda
2        1135       1135 2023-03-01 02:00:00  Edifici Privat      Vivenda
3        1135       1135 2023-03-01 03:00:00  Edifici Privat      Vivenda
4        1135       1135 2023-03-01 04:00:00  Edifici Privat      Vivenda
5        1135       1135 2023-03-01 05:00:00  Edifici Privat      Vivenda
6        1135       1135 2023-03-01 06:00:00  Edifici Privat      Vivenda
7        1135       1135 2023-03-01 07:00:00  Edifici Privat      Vivenda
8        1135       1135 2023-03-01 08:00:00  Edifici Privat      Vivenda
9        1135       1135 2023-03-01 09:00:00  Edifici Privat      Vivenda

   Consum (l) dia\_setmana
0    1.746361    dimecres
1    2.672549    dimecres
2    2.890983    dimecres
3    4.335187    dimecres
4    3.297452    dimecres
5    3.805936    dimecres
6   58.095983    dimecres
7   75.848262    dimecres
8   16.271092    dimecres
9   21.281778    dimecres
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{13}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dissabte}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{13}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
     id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
72          350       0350 2023-03-04 00:00:00  Edifici Privat      Vivenda
73          350       0350 2023-03-04 01:00:00  Edifici Privat      Vivenda
74          350       0350 2023-03-04 02:00:00  Edifici Privat      Vivenda
75          350       0350 2023-03-04 03:00:00  Edifici Privat      Vivenda
76          350       0350 2023-03-04 04:00:00  Edifici Privat      Vivenda
..          {\ldots}        {\ldots}                 {\ldots}             {\ldots}          {\ldots}
595        1556       1556 2023-03-25 19:00:00  Edifici Privat      Vivenda
596        1556       1556 2023-03-25 20:00:00  Edifici Privat      Vivenda
597        1556       1556 2023-03-25 21:00:00  Edifici Privat      Vivenda
598        1556       1556 2023-03-25 22:00:00  Edifici Privat      Vivenda
599        1556       1556 2023-03-25 23:00:00  Edifici Privat      Vivenda

     Consum (l) dia\_setmana
72     3.140307    dissabte
73     2.434946    dissabte
74     1.793467    dissabte
75     3.808292    dissabte
76     3.998016    dissabte
..          {\ldots}         {\ldots}
595   21.760584    dissabte
596   35.408379    dissabte
597   29.952056    dissabte
598    2.888724    dissabte
599    3.724505    dissabte

[115872 rows x 7 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \hypertarget{generem-valors-nan}{%
\subsubsection{Generem valors NaN}\label{generem-valors-nan}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{28}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{import} \PY{n+nn}{numpy} \PY{k}{as} \PY{n+nn}{np}

\PY{c+c1}{\PYZsh{} Generar Ã­ndices aleatorios para valores NaN}
\PY{n}{nan\PYZus{}indices} \PY{o}{=} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{choice}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{index}\PY{p}{,} \PY{n}{size}\PY{o}{=}\PY{l+m+mi}{1}\PY{p}{,} \PY{n}{replace}\PY{o}{=}\PY{k+kc}{False}\PY{p}{)}

\PY{c+c1}{\PYZsh{} Asignar NaN a los valores correspondientes}
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{nan\PYZus{}indices}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{np}\PY{o}{.}\PY{n}{nan}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{46}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{c+c1}{\PYZsh{} Contar los valores NaN en cada columna}
\PY{n}{nan\PYZus{}count} \PY{o}{=} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{isna}\PY{p}{(}\PY{p}{)}\PY{o}{.}\PY{n}{sum}\PY{p}{(}\PY{p}{)}

\PY{c+c1}{\PYZsh{} Verificar si existen NaN en cada fila}
\PY{n}{nan\PYZus{}rows} \PY{o}{=} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{isna}\PY{p}{(}\PY{p}{)}\PY{o}{.}\PY{n}{any}\PY{p}{(}\PY{n}{axis}\PY{o}{=}\PY{l+m+mi}{1}\PY{p}{)}

\PY{c+c1}{\PYZsh{} Obtener las filas con valores NaN}
\PY{n}{rows\PYZus{}with\PYZus{}nan} \PY{o}{=} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{n}{nan\PYZus{}rows}\PY{p}{]}

\PY{c+c1}{\PYZsh{} Imprimir el nÃºmero de valores NaN en cada columna}
\PY{n+nb}{print}\PY{p}{(}\PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{NÃºmero de valores NaN en cada columna:}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\PY{n+nb}{print}\PY{p}{(}\PY{n}{nan\PYZus{}count}\PY{p}{)}

\PY{c+c1}{\PYZsh{} Imprimir las filas con valores NaN}
\PY{n+nb}{print}\PY{p}{(}\PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{Filas con valores NaN:}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\PY{n+nb}{print}\PY{p}{(}\PY{n}{rows\PYZus{}with\PYZus{}nan}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
NÃºmero de valores NaN en cada columna:
id\_edifici          0
num\_poliÃ§a          0
date\_observed       0
Categoria           0
Subcategoria        0
Consum (l)       1207
dia\_setmana         0
dtype: int64
Filas con valores NaN:
        id\_edifici num\_poliÃ§a       date\_observed       Categoria  \textbackslash{}
463            350       0350 2023-03-20 07:00:00  Edifici Privat
1207           351       0351 2023-03-20 07:00:00  Edifici Privat
1951           352       0352 2023-03-20 07:00:00  Edifici Privat
2695           353       0353 2023-03-20 07:00:00  Edifici Privat
3439           354       0354 2023-03-20 07:00:00  Edifici Privat
{\ldots}            {\ldots}        {\ldots}                 {\ldots}             {\ldots}
894751        1552       1552 2023-03-20 07:00:00  Edifici Privat
895495        1553       1553 2023-03-20 07:00:00  Edifici Privat
896239        1554       1554 2023-03-20 07:00:00  Edifici Privat
896983        1555       1555 2023-03-20 07:00:00  Edifici Privat
897727        1556       1556 2023-03-20 07:00:00  Edifici Privat

       Subcategoria  Consum (l) dia\_setmana
463         Vivenda         NaN     dilluns
1207        Vivenda         NaN     dilluns
1951        Vivenda         NaN     dilluns
2695        Vivenda         NaN     dilluns
3439        Vivenda         NaN     dilluns
{\ldots}             {\ldots}         {\ldots}         {\ldots}
894751      Vivenda         NaN     dilluns
895495      Vivenda         NaN     dilluns
896239      Vivenda         NaN     dilluns
896983      Vivenda         NaN     dilluns
897727      Vivenda         NaN     dilluns

[1207 rows x 7 columns]
    \end{Verbatim}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{30}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{value\PYZus{}counts}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{30}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
350     744
1161    744
1159    744
1158    744
1157    744
       {\ldots}
752     744
751     744
750     744
749     744
1556    744
Name: id\_edifici, Length: 1207, dtype: int64
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{31}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{hab} \PY{o}{=} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{1134}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}
\PY{n}{plt}\PY{o}{.}\PY{n}{figure}\PY{p}{(}\PY{n}{figsize}\PY{o}{=}\PY{p}{(}\PY{l+m+mi}{12}\PY{p}{,}\PY{l+m+mi}{5}\PY{p}{)}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{plot}\PY{p}{(}\PY{n}{hab}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{iloc}\PY{p}{[}\PY{p}{:}\PY{l+m+mi}{140}\PY{p}{]}\PY{p}{,} \PY{n}{hab}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{iloc}\PY{p}{[}\PY{p}{:}\PY{l+m+mi}{140}\PY{p}{]}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xlabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{ylabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{title}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum mes de MarÃ§}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xticks}\PY{p}{(}\PY{n}{rotation}\PY{o}{=}\PY{l+m+mi}{60}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{show}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{center}
    \adjustimage{max size={0.9\linewidth}{0.9\paperheight}}{output_88_0.png}
    \end{center}
    { \hspace*{\fill} \\}
    
    \hypertarget{alertes}{%
\subsubsection{Alertes}\label{alertes}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{14}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k}{def} \PY{n+nf}{generar\PYZus{}lista\PYZus{}fechas}\PY{p}{(}\PY{n}{fecha\PYZus{}inicial}\PY{p}{,} \PY{n}{fecha\PYZus{}final}\PY{p}{)}\PY{p}{:}
    \PY{n}{delta} \PY{o}{=} \PY{n}{timedelta}\PY{p}{(}\PY{n}{hours}\PY{o}{=}\PY{l+m+mi}{1}\PY{p}{)}
    \PY{n}{lista\PYZus{}fechas} \PY{o}{=} \PY{p}{[}\PY{n}{fecha\PYZus{}inicial} \PY{o}{+} \PY{n}{i} \PY{o}{*} \PY{n}{delta} \PY{k}{for} \PY{n}{i} \PY{o+ow}{in} \PY{n+nb}{range}\PY{p}{(}\PY{n+nb}{int}\PY{p}{(}\PY{p}{(}\PY{n}{fecha\PYZus{}final} \PY{o}{\PYZhy{}} \PY{n}{fecha\PYZus{}inicial}\PY{p}{)} \PY{o}{/} \PY{n}{delta}\PY{p}{)} \PY{o}{+} \PY{l+m+mi}{1}\PY{p}{)}\PY{p}{]}
    \PY{k}{return} \PY{n}{lista\PYZus{}fechas}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{15}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{registro\PYZus{}alerta} \PY{o}{=} \PY{l+m+mi}{568}
\PY{n}{inici} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}24 09:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{fi} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}24 12:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{lista\PYZus{}fechas} \PY{o}{=} \PY{n}{generar\PYZus{}lista\PYZus{}fechas}\PY{p}{(}\PY{n}{inici}\PY{p}{,} \PY{n}{fi}\PY{p}{)}
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{reset\PYZus{}index}\PY{p}{(}\PY{n}{drop}\PY{o}{=}\PY{k+kc}{True}\PY{p}{,} \PY{n}{inplace} \PY{o}{=} \PY{k+kc}{True}\PY{p}{)}
\PY{n}{df\PYZus{}filtrat} \PY{o}{=} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{n}{registro\PYZus{}alerta}\PY{p}{)} \PY{o}{\PYZam{}}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{n}{lista\PYZus{}fechas}\PY{p}{)}\PY{p}{)}\PY{p}{]}
\PY{n}{index} \PY{o}{=} \PY{n}{df\PYZus{}filtrat}\PY{o}{.}\PY{n}{index}
\PY{k}{for} \PY{n}{i} \PY{o+ow}{in} \PY{n}{index}\PY{p}{:}
    \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{i}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{i}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{+} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{300}\PY{p}{,} \PY{l+m+mi}{2}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{16}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}filtrat} \PY{o}{=} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{n}{registro\PYZus{}alerta}\PY{p}{)} \PY{o}{\PYZam{}}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{n}{lista\PYZus{}fechas}\PY{p}{)}\PY{p}{)}\PY{p}{]}
\PY{n}{df\PYZus{}filtrat}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{16}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
        id\_edifici num\_poliÃ§a       date\_observed       Categoria  \textbackslash{}
162753         568       0568 2023-03-24 09:00:00  Edifici Privat
162754         568       0568 2023-03-24 10:00:00  Edifici Privat
162755         568       0568 2023-03-24 11:00:00  Edifici Privat
162756         568       0568 2023-03-24 12:00:00  Edifici Privat

       Subcategoria  Consum (l) dia\_setmana
162753      Vivenda  317.454174   divendres
162754      Vivenda  317.031621   divendres
162755      Vivenda  314.855071   divendres
162756      Vivenda  318.807372   divendres
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{17}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{registro\PYZus{}alerta} \PY{o}{=} \PY{l+m+mi}{713}
\PY{n}{inici} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}08 15:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{fi} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}08 17:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{lista\PYZus{}fechas} \PY{o}{=} \PY{n}{generar\PYZus{}lista\PYZus{}fechas}\PY{p}{(}\PY{n}{inici}\PY{p}{,} \PY{n}{fi}\PY{p}{)}
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{reset\PYZus{}index}\PY{p}{(}\PY{n}{drop}\PY{o}{=}\PY{k+kc}{True}\PY{p}{,} \PY{n}{inplace} \PY{o}{=} \PY{k+kc}{True}\PY{p}{)}
\PY{n}{df\PYZus{}filtrat} \PY{o}{=} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{n}{registro\PYZus{}alerta}\PY{p}{)} \PY{o}{\PYZam{}}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{n}{lista\PYZus{}fechas}\PY{p}{)}\PY{p}{)}\PY{p}{]}
\PY{n}{index} \PY{o}{=} \PY{n}{df\PYZus{}filtrat}\PY{o}{.}\PY{n}{index}
\PY{k}{for} \PY{n}{i} \PY{o+ow}{in} \PY{n}{index}\PY{p}{:}
    \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{i}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{i}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{+} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{300}\PY{p}{,} \PY{l+m+mi}{4}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{18}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}filtrat} \PY{o}{=} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{n}{registro\PYZus{}alerta}\PY{p}{)} \PY{o}{\PYZam{}}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{n}{lista\PYZus{}fechas}\PY{p}{)}\PY{p}{)}\PY{p}{]}
\PY{n}{df\PYZus{}filtrat}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{18}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
        id\_edifici num\_poliÃ§a       date\_observed       Categoria  \textbackslash{}
270255         713       0713 2023-03-08 15:00:00  Edifici Privat
270256         713       0713 2023-03-08 16:00:00  Edifici Privat
270257         713       0713 2023-03-08 17:00:00  Edifici Privat

       Subcategoria  Consum (l) dia\_setmana
270255      Vivenda  317.261335    dimecres
270256      Vivenda  322.952260    dimecres
270257      Vivenda  344.458792    dimecres
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{19}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{registro\PYZus{}alerta} \PY{o}{=} \PY{l+m+mi}{1045}
\PY{n}{inici} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}12 08:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{fi} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}12 14:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{lista\PYZus{}fechas} \PY{o}{=} \PY{n}{generar\PYZus{}lista\PYZus{}fechas}\PY{p}{(}\PY{n}{inici}\PY{p}{,} \PY{n}{fi}\PY{p}{)}
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{reset\PYZus{}index}\PY{p}{(}\PY{n}{drop}\PY{o}{=}\PY{k+kc}{True}\PY{p}{,} \PY{n}{inplace} \PY{o}{=} \PY{k+kc}{True}\PY{p}{)}
\PY{n}{df\PYZus{}filtrat} \PY{o}{=} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{n}{registro\PYZus{}alerta}\PY{p}{)} \PY{o}{\PYZam{}}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{n}{lista\PYZus{}fechas}\PY{p}{)}\PY{p}{)}\PY{p}{]}
\PY{n}{index} \PY{o}{=} \PY{n}{df\PYZus{}filtrat}\PY{o}{.}\PY{n}{index}
\PY{k}{for} \PY{n}{i} \PY{o+ow}{in} \PY{n}{index}\PY{p}{:}
    \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{i}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{i}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{+} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{300}\PY{p}{,} \PY{l+m+mi}{4}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{20}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}filtrat} \PY{o}{=} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{n}{registro\PYZus{}alerta}\PY{p}{)} \PY{o}{\PYZam{}}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{n}{lista\PYZus{}fechas}\PY{p}{)}\PY{p}{)}\PY{p}{]}
\PY{n}{df\PYZus{}filtrat}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{20}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
        id\_edifici num\_poliÃ§a       date\_observed       Categoria  \textbackslash{}
517352        1045       1045 2023-03-12 08:00:00  Edifici Privat
517353        1045       1045 2023-03-12 09:00:00  Edifici Privat
517354        1045       1045 2023-03-12 10:00:00  Edifici Privat
517355        1045       1045 2023-03-12 11:00:00  Edifici Privat
517356        1045       1045 2023-03-12 12:00:00  Edifici Privat
517357        1045       1045 2023-03-12 13:00:00  Edifici Privat
517358        1045       1045 2023-03-12 14:00:00  Edifici Privat

       Subcategoria  Consum (l) dia\_setmana
517352      Vivenda  322.890289    diumenge
517353      Vivenda  311.147582    diumenge
517354      Vivenda  320.105218    diumenge
517355      Vivenda  324.603947    diumenge
517356      Vivenda  320.716488    diumenge
517357      Vivenda  322.809417    diumenge
517358      Vivenda  320.275828    diumenge
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{21}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{registro\PYZus{}alerta} \PY{o}{=} \PY{l+m+mi}{1302}
\PY{n}{inici} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}05 23:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{fi} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}06 04:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{lista\PYZus{}fechas} \PY{o}{=} \PY{n}{generar\PYZus{}lista\PYZus{}fechas}\PY{p}{(}\PY{n}{inici}\PY{p}{,} \PY{n}{fi}\PY{p}{)}
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{reset\PYZus{}index}\PY{p}{(}\PY{n}{drop}\PY{o}{=}\PY{k+kc}{True}\PY{p}{,} \PY{n}{inplace} \PY{o}{=} \PY{k+kc}{True}\PY{p}{)}
\PY{n}{df\PYZus{}filtrat} \PY{o}{=} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{n}{registro\PYZus{}alerta}\PY{p}{)} \PY{o}{\PYZam{}}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{n}{lista\PYZus{}fechas}\PY{p}{)}\PY{p}{)}\PY{p}{]}
\PY{n}{index} \PY{o}{=} \PY{n}{df\PYZus{}filtrat}\PY{o}{.}\PY{n}{index}
\PY{k}{for} \PY{n}{i} \PY{o+ow}{in} \PY{n}{index}\PY{p}{:}
    \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{i}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{i}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{+} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{l+m+mi}{120}\PY{p}{,} \PY{l+m+mi}{4}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{22}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}filtrat} \PY{o}{=} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{n}{registro\PYZus{}alerta}\PY{p}{)} \PY{o}{\PYZam{}}\PY{p}{(}\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{n}{lista\PYZus{}fechas}\PY{p}{)}\PY{p}{)}\PY{p}{]}
\PY{n}{df\PYZus{}filtrat}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{22}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
        id\_edifici num\_poliÃ§a       date\_observed       Categoria  \textbackslash{}
708407        1302       1302 2023-03-05 23:00:00  Edifici Privat
708408        1302       1302 2023-03-06 00:00:00  Edifici Privat
708409        1302       1302 2023-03-06 01:00:00  Edifici Privat
708410        1302       1302 2023-03-06 02:00:00  Edifici Privat
708411        1302       1302 2023-03-06 03:00:00  Edifici Privat
708412        1302       1302 2023-03-06 04:00:00  Edifici Privat

       Subcategoria  Consum (l) dia\_setmana
708407      Vivenda  130.590206    diumenge
708408      Vivenda  116.302976     dilluns
708409      Vivenda  122.520362     dilluns
708410      Vivenda  123.588489     dilluns
708411      Vivenda  115.574241     dilluns
708412      Vivenda  124.078912     dilluns
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{23}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{o}{.}\PY{n}{tail}\PY{p}{(}\PY{l+m+mi}{10}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{23}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
        id\_edifici num\_poliÃ§a       date\_observed       Categoria  \textbackslash{}
897998        1556       1556 2023-03-31 14:00:00  Edifici Privat
897999        1556       1556 2023-03-31 15:00:00  Edifici Privat
898000        1556       1556 2023-03-31 16:00:00  Edifici Privat
898001        1556       1556 2023-03-31 17:00:00  Edifici Privat
898002        1556       1556 2023-03-31 18:00:00  Edifici Privat
898003        1556       1556 2023-03-31 19:00:00  Edifici Privat
898004        1556       1556 2023-03-31 20:00:00  Edifici Privat
898005        1556       1556 2023-03-31 21:00:00  Edifici Privat
898006        1556       1556 2023-03-31 22:00:00  Edifici Privat
898007        1556       1556 2023-03-31 23:00:00  Edifici Privat

       Subcategoria  Consum (l) dia\_setmana
897998      Vivenda   21.372211   divendres
897999      Vivenda   24.316806   divendres
898000      Vivenda   32.542522   divendres
898001      Vivenda   31.759061   divendres
898002      Vivenda   37.668826   divendres
898003      Vivenda   39.098994   divendres
898004      Vivenda   25.919893   divendres
898005      Vivenda   29.316376   divendres
898006      Vivenda    2.826556   divendres
898007      Vivenda    3.274509   divendres
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{ }{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]

\end{Verbatim}
\end{tcolorbox}

    \hypertarget{industries}{%
\subsection{Industries}\label{industries}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{120}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}industries} \PY{o}{=} \PY{p}{[}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{121}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{import} \PY{n+nn}{numpy} \PY{k}{as} \PY{n+nn}{np}
\PY{k+kn}{import} \PY{n+nn}{pandas} \PY{k}{as} \PY{n+nn}{pd}

\PY{c+c1}{\PYZsh{} Definimos las variables de consumo y sus respectivos rangos horarios}
\PY{n}{consumption\PYZus{}ranges} \PY{o}{=} \PY{p}{\PYZob{}}
    \PY{p}{(}\PY{l+m+mi}{0}\PY{p}{,} \PY{l+m+mi}{5}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{10}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{5}\PY{p}{,} \PY{l+m+mi}{8}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{20}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{8}\PY{p}{,} \PY{l+m+mi}{11}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{50}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{11}\PY{p}{,} \PY{l+m+mi}{13}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{100}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{13}\PY{p}{,} \PY{l+m+mi}{15}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{150}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{15}\PY{p}{,} \PY{l+m+mi}{17}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{200}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{17}\PY{p}{,} \PY{l+m+mi}{19}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{150}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{19}\PY{p}{,} \PY{l+m+mi}{22}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{100}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}\PY{p}{,}
    \PY{p}{(}\PY{l+m+mi}{22}\PY{p}{,} \PY{l+m+mi}{24}\PY{p}{)}\PY{p}{:} \PY{p}{(}\PY{l+m+mi}{20}\PY{p}{,} \PY{l+m+mf}{0.2}\PY{p}{)}
\PY{p}{\PYZcb{}}

\PY{n}{df\PYZus{}industria\PYZus{}carnica\PYZus{}ids} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{Index}\PY{p}{(}\PY{n+nb}{range}\PY{p}{(}\PY{l+m+mi}{1558}\PY{p}{,} \PY{l+m+mi}{1577}\PY{p}{)}\PY{p}{)}


\PY{c+c1}{\PYZsh{} Creamos una lista vacÃ­a para almacenar los valores}
\PY{n}{df\PYZus{}industria\PYZus{}carnica\PYZus{}data} \PY{o}{=} \PY{p}{[}\PY{p}{]}

\PY{c+c1}{\PYZsh{} Generamos las datos}
\PY{k}{for} \PY{n}{df\PYZus{}industria\PYZus{}carnica\PYZus{}id} \PY{o+ow}{in} \PY{n}{df\PYZus{}industria\PYZus{}carnica\PYZus{}ids}\PY{p}{:}
    \PY{c+c1}{\PYZsh{} Generamos las fechas}
    \PY{n}{date\PYZus{}observed} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{date\PYZus{}range}\PY{p}{(}\PY{n}{start}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}01 00:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{end}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{2023\PYZhy{}03\PYZhy{}31 23:00:00}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{freq}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{H}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
    \PY{c+c1}{\PYZsh{} Generamos los consumos}
    \PY{n}{consumption} \PY{o}{=} \PY{p}{[}\PY{p}{]}
    \PY{n}{num\PYZus{}consumptions} \PY{o}{=} \PY{l+m+mi}{0}  \PY{c+c1}{\PYZsh{} variable de control}
    \PY{k}{for} \PY{n}{hour} \PY{o+ow}{in} \PY{n}{date\PYZus{}observed}\PY{o}{.}\PY{n}{hour}\PY{p}{:}
        \PY{k}{for} \PY{n}{rango}\PY{p}{,} \PY{n}{valores} \PY{o+ow}{in} \PY{n}{consumption\PYZus{}ranges}\PY{o}{.}\PY{n}{items}\PY{p}{(}\PY{p}{)}\PY{p}{:}
            \PY{k}{if} \PY{n}{hour} \PY{o+ow}{in} \PY{n+nb}{range}\PY{p}{(}\PY{n}{rango}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]}\PY{p}{,} \PY{n}{rango}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{]}\PY{p}{)}\PY{p}{:}
                \PY{n}{consumo} \PY{o}{=} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{normal}\PY{p}{(}\PY{n}{valores}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]}\PY{p}{,} \PY{n}{valores}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]} \PY{o}{*} \PY{n}{valores}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{]}\PY{p}{)}
                \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{consumo}\PY{p}{)}
                \PY{n}{num\PYZus{}consumptions} \PY{o}{+}\PY{o}{=} \PY{l+m+mi}{1}  \PY{c+c1}{\PYZsh{} aumenta el contador}
                \PY{k}{break}
        \PY{k}{else}\PY{p}{:}  \PY{c+c1}{\PYZsh{} si no se encuentra un rango horario que coincida}
            \PY{n}{consumption}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{np}\PY{o}{.}\PY{n}{nan}\PY{p}{)}  \PY{c+c1}{\PYZsh{} agrega un valor NaN para el consumo}
    \PY{k}{if} \PY{n}{num\PYZus{}consumptions} \PY{o}{!=} \PY{n+nb}{len}\PY{p}{(}\PY{n}{date\PYZus{}observed}\PY{p}{)}\PY{p}{:}  \PY{c+c1}{\PYZsh{} si faltan valores de consumo}
        \PY{n}{default\PYZus{}consumption} \PY{o}{=} \PY{l+m+mi}{50}  \PY{c+c1}{\PYZsh{} valor predeterminado para el consumo}
        \PY{k}{for} \PY{n}{i} \PY{o+ow}{in} \PY{n+nb}{range}\PY{p}{(}\PY{n+nb}{len}\PY{p}{(}\PY{n}{consumption}\PY{p}{)}\PY{p}{)}\PY{p}{:}
            \PY{k}{if} \PY{n}{pd}\PY{o}{.}\PY{n}{isna}\PY{p}{(}\PY{n}{consumption}\PY{p}{[}\PY{n}{i}\PY{p}{]}\PY{p}{)}\PY{p}{:}  \PY{c+c1}{\PYZsh{} si el valor es NaN}
                \PY{n}{consumption}\PY{p}{[}\PY{n}{i}\PY{p}{]} \PY{o}{=} \PY{n}{default\PYZus{}consumption}  \PY{c+c1}{\PYZsh{} asigna el valor predeterminado}

    \PY{c+c1}{\PYZsh{} Creamos un DataFrame para el edificio actual}
    \PY{n}{df\PYZus{}industries} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{DataFrame}\PY{p}{(}\PY{p}{\PYZob{}}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{p}{[}\PY{n}{df\PYZus{}industria\PYZus{}carnica\PYZus{}id}\PY{p}{]}\PY{o}{*} \PY{n+nb}{len}\PY{p}{(}\PY{n}{date\PYZus{}observed}\PY{p}{)}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{p}{[}\PY{n+nb}{str}\PY{p}{(}\PY{n}{df\PYZus{}industria\PYZus{}carnica\PYZus{}id}\PY{p}{)}\PY{o}{.}\PY{n}{zfill}\PY{p}{(}\PY{l+m+mi}{4}\PY{p}{)}\PY{p}{]} \PY{o}{*} \PY{n+nb}{len}\PY{p}{(}\PY{n}{date\PYZus{}observed}\PY{p}{)}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{n}{date\PYZus{}observed}\PY{p}{,}
        \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:} \PY{n}{consumption}
    \PY{p}{\PYZcb{}}\PY{p}{)}

    \PY{c+c1}{\PYZsh{} Agregamos los datos del edificio actual a la lista oficines\PYZus{}data}
    \PY{n}{df\PYZus{}industria\PYZus{}carnica\PYZus{}data}\PY{o}{.}\PY{n}{append}\PY{p}{(}\PY{n}{df\PYZus{}industries}\PY{p}{)}


\PY{c+c1}{\PYZsh{} Concatenamos los datos de los edificios en un solo DataFrame}
\PY{n}{df\PYZus{}industries} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{concat}\PY{p}{(}\PY{n}{df\PYZus{}industria\PYZus{}carnica\PYZus{}data}\PY{p}{)}

\PY{n}{df\PYZus{}industries}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Edifici Privat}\PY{l+s+s1}{\PYZsq{}}
\PY{n}{df\PYZus{}industries}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Industria}\PY{l+s+s1}{\PYZsq{}}
\PY{n}{df\PYZus{}industries} \PY{o}{=} \PY{n}{df\PYZus{}industries}\PY{o}{.}\PY{n}{reindex}\PY{p}{(}\PY{n}{columns}\PY{o}{=}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{122}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}industries}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{l+m+mi}{24}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{122}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
    id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
0         1558       1558 2023-03-01 00:00:00  Edifici Privat    Industria
1         1558       1558 2023-03-01 01:00:00  Edifici Privat    Industria
2         1558       1558 2023-03-01 02:00:00  Edifici Privat    Industria
3         1558       1558 2023-03-01 03:00:00  Edifici Privat    Industria
4         1558       1558 2023-03-01 04:00:00  Edifici Privat    Industria
5         1558       1558 2023-03-01 05:00:00  Edifici Privat    Industria
6         1558       1558 2023-03-01 06:00:00  Edifici Privat    Industria
7         1558       1558 2023-03-01 07:00:00  Edifici Privat    Industria
8         1558       1558 2023-03-01 08:00:00  Edifici Privat    Industria
9         1558       1558 2023-03-01 09:00:00  Edifici Privat    Industria
10        1558       1558 2023-03-01 10:00:00  Edifici Privat    Industria
11        1558       1558 2023-03-01 11:00:00  Edifici Privat    Industria
12        1558       1558 2023-03-01 12:00:00  Edifici Privat    Industria
13        1558       1558 2023-03-01 13:00:00  Edifici Privat    Industria
14        1558       1558 2023-03-01 14:00:00  Edifici Privat    Industria
15        1558       1558 2023-03-01 15:00:00  Edifici Privat    Industria
16        1558       1558 2023-03-01 16:00:00  Edifici Privat    Industria
17        1558       1558 2023-03-01 17:00:00  Edifici Privat    Industria
18        1558       1558 2023-03-01 18:00:00  Edifici Privat    Industria
19        1558       1558 2023-03-01 19:00:00  Edifici Privat    Industria
20        1558       1558 2023-03-01 20:00:00  Edifici Privat    Industria
21        1558       1558 2023-03-01 21:00:00  Edifici Privat    Industria
22        1558       1558 2023-03-01 22:00:00  Edifici Privat    Industria
23        1558       1558 2023-03-01 23:00:00  Edifici Privat    Industria

    Consum (l)
0     7.485093
1    10.608852
2    11.751831
3    10.842465
4    13.327349
5    23.896632
6    16.735202
7    18.544245
8    56.842616
9    47.079383
10   61.630467
11   82.280482
12  105.746814
13   97.482897
14  137.512713
15  252.267291
16  212.814844
17  157.477796
18   83.349984
19   96.446644
20   56.084367
21  124.061664
22   17.161167
23   12.181167
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{123}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}industries}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}industries}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{apply}\PY{p}{(}\PY{k}{lambda} \PY{n}{x}\PY{p}{:} \PY{n}{format\PYZus{}date}\PY{p}{(}\PY{n}{x}\PY{p}{,} \PY{n+nb}{format}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{EEEE}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{locale}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{cat\PYZus{}ES}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{124}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}industries}\PY{o}{.}\PY{n}{loc}\PY{p}{[}\PY{n}{df\PYZus{}industries}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dissabte}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{diumenge}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{np}\PY{o}{.}\PY{n}{random}\PY{o}{.}\PY{n}{uniform}\PY{p}{(}\PY{l+m+mi}{5}\PY{p}{,} \PY{l+m+mi}{10}\PY{p}{,} \PY{n}{size}\PY{o}{=}\PY{n}{df\PYZus{}industries}\PY{p}{[}\PY{n}{df\PYZus{}industries}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isin}\PY{p}{(}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dissabte}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{diumenge}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}\PY{p}{]}\PY{o}{.}\PY{n}{shape}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{125}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}industries}\PY{p}{[}\PY{n}{df\PYZus{}industries}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dissabte}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{l+m+mi}{20}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{125}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
    id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
72        1558       1558 2023-03-04 00:00:00  Edifici Privat    Industria
73        1558       1558 2023-03-04 01:00:00  Edifici Privat    Industria
74        1558       1558 2023-03-04 02:00:00  Edifici Privat    Industria
75        1558       1558 2023-03-04 03:00:00  Edifici Privat    Industria
76        1558       1558 2023-03-04 04:00:00  Edifici Privat    Industria
77        1558       1558 2023-03-04 05:00:00  Edifici Privat    Industria
78        1558       1558 2023-03-04 06:00:00  Edifici Privat    Industria
79        1558       1558 2023-03-04 07:00:00  Edifici Privat    Industria
80        1558       1558 2023-03-04 08:00:00  Edifici Privat    Industria
81        1558       1558 2023-03-04 09:00:00  Edifici Privat    Industria
82        1558       1558 2023-03-04 10:00:00  Edifici Privat    Industria
83        1558       1558 2023-03-04 11:00:00  Edifici Privat    Industria
84        1558       1558 2023-03-04 12:00:00  Edifici Privat    Industria
85        1558       1558 2023-03-04 13:00:00  Edifici Privat    Industria
86        1558       1558 2023-03-04 14:00:00  Edifici Privat    Industria
87        1558       1558 2023-03-04 15:00:00  Edifici Privat    Industria
88        1558       1558 2023-03-04 16:00:00  Edifici Privat    Industria
89        1558       1558 2023-03-04 17:00:00  Edifici Privat    Industria
90        1558       1558 2023-03-04 18:00:00  Edifici Privat    Industria
91        1558       1558 2023-03-04 19:00:00  Edifici Privat    Industria

    Consum (l) dia\_setmana
72    5.618278    dissabte
73    7.486768    dissabte
74    6.333926    dissabte
75    5.267030    dissabte
76    6.064675    dissabte
77    7.586817    dissabte
78    5.369546    dissabte
79    5.652513    dissabte
80    8.692589    dissabte
81    5.185674    dissabte
82    9.025986    dissabte
83    9.264695    dissabte
84    9.648178    dissabte
85    8.407104    dissabte
86    5.011278    dissabte
87    6.321517    dissabte
88    6.843041    dissabte
89    7.796539    dissabte
90    8.984983    dissabte
91    8.366796    dissabte
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{126}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}industries}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{value\PYZus{}counts}\PY{p}{(}\PY{p}{)}\PY{o}{.}\PY{n}{sort\PYZus{}values}\PY{p}{(}\PY{n}{ascending} \PY{o}{=} \PY{k+kc}{True}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{126}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
1558    744
1561    744
1562    744
1563    744
1564    744
1565    744
1566    744
1559    744
1560    744
1567    744
1570    744
1571    744
1572    744
1573    744
1574    744
1575    744
1568    744
1569    744
1576    744
Name: id\_edifici, dtype: int64
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{127}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{ind} \PY{o}{=} \PY{n}{df\PYZus{}industries}\PY{p}{[}\PY{n}{df\PYZus{}industries}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{id\PYZus{}edifici}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{==}\PY{l+m+mi}{1560}\PY{p}{]}
\PY{n}{plt}\PY{o}{.}\PY{n}{figure}\PY{p}{(}\PY{n}{figsize}\PY{o}{=}\PY{p}{(}\PY{l+m+mi}{12}\PY{p}{,}\PY{l+m+mi}{5}\PY{p}{)}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{plot}\PY{p}{(}\PY{n}{ind}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{iloc}\PY{p}{[}\PY{p}{:}\PY{l+m+mi}{140}\PY{p}{]}\PY{p}{,} \PY{n}{ind}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{iloc}\PY{p}{[}\PY{p}{:}\PY{l+m+mi}{140}\PY{p}{]}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xlabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{ylabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{title}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum mes de MarÃ§}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xticks}\PY{p}{(}\PY{n}{rotation}\PY{o}{=}\PY{l+m+mi}{60}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{show}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{center}
    \adjustimage{max size={0.9\linewidth}{0.9\paperheight}}{output_109_0.png}
    \end{center}
    { \hspace*{\fill} \\}
    
    \hypertarget{dataframe-final}{%
\section{Dataframe Final}\label{dataframe-final}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{128}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final} \PY{o}{=}\PY{p}{[}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{129}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{concat}\PY{p}{(}\PY{p}{[}\PY{n}{df\PYZus{}ajuntament}\PY{p}{,} \PY{n}{df\PYZus{}hospitals}\PY{p}{,} \PY{n}{df\PYZus{}policia}\PY{p}{,} \PY{n}{df\PYZus{}escoles}\PY{p}{,} \PY{n}{df\PYZus{}oficines}\PY{p}{,} \PY{n}{df\PYZus{}hab\PYZus{}unifamiliar}\PY{p}{,} \PY{n}{df\PYZus{}industries}\PY{p}{]}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    Codi per assignar el dia

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{130}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{apply}\PY{p}{(}\PY{k}{lambda} \PY{n}{x}\PY{p}{:} \PY{n}{format\PYZus{}date}\PY{p}{(}\PY{n}{x}\PY{p}{,} \PY{n+nb}{format}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{EEEE}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{locale}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{cat\PYZus{}ES}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \hypertarget{capitalitzar}{%
\subsubsection{Capitalitzar}\label{capitalitzar}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{135}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k}{def} \PY{n+nf}{capitalizacion} \PY{p}{(}\PY{n}{columna}\PY{p}{)}\PY{p}{:}
    \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{n}{columna}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{n}{columna}\PY{p}{]}\PY{o}{.}\PY{n}{str}\PY{o}{.}\PY{n}{capitalize}\PY{p}{(}\PY{p}{)}


\PY{n}{capitalizacion}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}

\PY{n}{capitalizacion}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{mes}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{136}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{l+m+mi}{24}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{136}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
   id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
0           1       0001 2023-03-01 00:00:00  Edifici PÃºblic   Ajuntament
1           1       0001 2023-03-01 01:00:00  Edifici PÃºblic   Ajuntament
2           1       0001 2023-03-01 02:00:00  Edifici PÃºblic   Ajuntament
3           1       0001 2023-03-01 03:00:00  Edifici PÃºblic   Ajuntament
4           1       0001 2023-03-01 04:00:00  Edifici PÃºblic   Ajuntament
5           1       0001 2023-03-01 05:00:00  Edifici PÃºblic   Ajuntament
6           1       0001 2023-03-01 06:00:00  Edifici PÃºblic   Ajuntament
7           1       0001 2023-03-01 07:00:00  Edifici PÃºblic   Ajuntament
8           1       0001 2023-03-01 08:00:00  Edifici PÃºblic   Ajuntament
9           1       0001 2023-03-01 09:00:00  Edifici PÃºblic   Ajuntament
10          1       0001 2023-03-01 10:00:00  Edifici PÃºblic   Ajuntament
11          1       0001 2023-03-01 11:00:00  Edifici PÃºblic   Ajuntament
12          1       0001 2023-03-01 12:00:00  Edifici PÃºblic   Ajuntament
13          1       0001 2023-03-01 13:00:00  Edifici PÃºblic   Ajuntament
14          1       0001 2023-03-01 14:00:00  Edifici PÃºblic   Ajuntament
15          1       0001 2023-03-01 15:00:00  Edifici PÃºblic   Ajuntament
16          1       0001 2023-03-01 16:00:00  Edifici PÃºblic   Ajuntament
17          1       0001 2023-03-01 17:00:00  Edifici PÃºblic   Ajuntament
18          1       0001 2023-03-01 18:00:00  Edifici PÃºblic   Ajuntament
19          1       0001 2023-03-01 19:00:00  Edifici PÃºblic   Ajuntament
20          1       0001 2023-03-01 20:00:00  Edifici PÃºblic   Ajuntament
21          1       0001 2023-03-01 21:00:00  Edifici PÃºblic   Ajuntament
22          1       0001 2023-03-01 22:00:00  Edifici PÃºblic   Ajuntament
23          1       0001 2023-03-01 23:00:00  Edifici PÃºblic   Ajuntament

    Consum (l) dia\_setmana   mes
0     0.000000    Dimecres  MarÃ§
1     0.000000    Dimecres  MarÃ§
2     0.000000    Dimecres  MarÃ§
3     0.000000    Dimecres  MarÃ§
4     0.000000    Dimecres  MarÃ§
5     0.000000    Dimecres  MarÃ§
6     0.000000    Dimecres  MarÃ§
7     0.000000    Dimecres  MarÃ§
8     0.000000    Dimecres  MarÃ§
9    27.548808    Dimecres  MarÃ§
10   25.893643    Dimecres  MarÃ§
11   30.642983    Dimecres  MarÃ§
12   26.000206    Dimecres  MarÃ§
13   32.815728    Dimecres  MarÃ§
14   19.680160    Dimecres  MarÃ§
15   14.530673    Dimecres  MarÃ§
16   20.877259    Dimecres  MarÃ§
17   27.659013    Dimecres  MarÃ§
18   23.881504    Dimecres  MarÃ§
19   30.458009    Dimecres  MarÃ§
20    0.000000    Dimecres  MarÃ§
21    0.000000    Dimecres  MarÃ§
22    0.000000    Dimecres  MarÃ§
23    0.000000    Dimecres  MarÃ§
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{136}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{l+m+mi}{24}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{136}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
   id\_edifici num\_poliÃ§a       date\_observed       Categoria Subcategoria  \textbackslash{}
0           1       0001 2023-03-01 00:00:00  Edifici PÃºblic   Ajuntament
1           1       0001 2023-03-01 01:00:00  Edifici PÃºblic   Ajuntament
2           1       0001 2023-03-01 02:00:00  Edifici PÃºblic   Ajuntament
3           1       0001 2023-03-01 03:00:00  Edifici PÃºblic   Ajuntament
4           1       0001 2023-03-01 04:00:00  Edifici PÃºblic   Ajuntament
5           1       0001 2023-03-01 05:00:00  Edifici PÃºblic   Ajuntament
6           1       0001 2023-03-01 06:00:00  Edifici PÃºblic   Ajuntament
7           1       0001 2023-03-01 07:00:00  Edifici PÃºblic   Ajuntament
8           1       0001 2023-03-01 08:00:00  Edifici PÃºblic   Ajuntament
9           1       0001 2023-03-01 09:00:00  Edifici PÃºblic   Ajuntament
10          1       0001 2023-03-01 10:00:00  Edifici PÃºblic   Ajuntament
11          1       0001 2023-03-01 11:00:00  Edifici PÃºblic   Ajuntament
12          1       0001 2023-03-01 12:00:00  Edifici PÃºblic   Ajuntament
13          1       0001 2023-03-01 13:00:00  Edifici PÃºblic   Ajuntament
14          1       0001 2023-03-01 14:00:00  Edifici PÃºblic   Ajuntament
15          1       0001 2023-03-01 15:00:00  Edifici PÃºblic   Ajuntament
16          1       0001 2023-03-01 16:00:00  Edifici PÃºblic   Ajuntament
17          1       0001 2023-03-01 17:00:00  Edifici PÃºblic   Ajuntament
18          1       0001 2023-03-01 18:00:00  Edifici PÃºblic   Ajuntament
19          1       0001 2023-03-01 19:00:00  Edifici PÃºblic   Ajuntament
20          1       0001 2023-03-01 20:00:00  Edifici PÃºblic   Ajuntament
21          1       0001 2023-03-01 21:00:00  Edifici PÃºblic   Ajuntament
22          1       0001 2023-03-01 22:00:00  Edifici PÃºblic   Ajuntament
23          1       0001 2023-03-01 23:00:00  Edifici PÃºblic   Ajuntament

    Consum (l) dia\_setmana   mes
0     0.000000    Dimecres  MarÃ§
1     0.000000    Dimecres  MarÃ§
2     0.000000    Dimecres  MarÃ§
3     0.000000    Dimecres  MarÃ§
4     0.000000    Dimecres  MarÃ§
5     0.000000    Dimecres  MarÃ§
6     0.000000    Dimecres  MarÃ§
7     0.000000    Dimecres  MarÃ§
8     0.000000    Dimecres  MarÃ§
9    27.548808    Dimecres  MarÃ§
10   25.893643    Dimecres  MarÃ§
11   30.642983    Dimecres  MarÃ§
12   26.000206    Dimecres  MarÃ§
13   32.815728    Dimecres  MarÃ§
14   19.680160    Dimecres  MarÃ§
15   14.530673    Dimecres  MarÃ§
16   20.877259    Dimecres  MarÃ§
17   27.659013    Dimecres  MarÃ§
18   23.881504    Dimecres  MarÃ§
19   30.458009    Dimecres  MarÃ§
20    0.000000    Dimecres  MarÃ§
21    0.000000    Dimecres  MarÃ§
22    0.000000    Dimecres  MarÃ§
23    0.000000    Dimecres  MarÃ§
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{142}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{142}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
         index id\_edifici num\_poliÃ§a       date\_observed       Categoria  \textbackslash{}
0            0          1       0001 2023-03-01 00:00:00  Edifici PÃºblic
1            1          1       0001 2023-03-01 01:00:00  Edifici PÃºblic
2            2          1       0001 2023-03-01 02:00:00  Edifici PÃºblic
3            3          1       0001 2023-03-01 03:00:00  Edifici PÃºblic
4            4          1       0001 2023-03-01 04:00:00  Edifici PÃºblic
{\ldots}        {\ldots}        {\ldots}        {\ldots}                 {\ldots}             {\ldots}
1171051    739       1576       1576 2023-03-31 19:00:00  Edifici Privat
1171052    740       1576       1576 2023-03-31 20:00:00  Edifici Privat
1171053    741       1576       1576 2023-03-31 21:00:00  Edifici Privat
1171054    742       1576       1576 2023-03-31 22:00:00  Edifici Privat
1171055    743       1576       1576 2023-03-31 23:00:00  Edifici Privat

        Subcategoria  Consum (l) dia\_setmana   mes
0         Ajuntament    0.000000    Dimecres  MarÃ§
1         Ajuntament    0.000000    Dimecres  MarÃ§
2         Ajuntament    0.000000    Dimecres  MarÃ§
3         Ajuntament    0.000000    Dimecres  MarÃ§
4         Ajuntament    0.000000    Dimecres  MarÃ§
{\ldots}              {\ldots}         {\ldots}         {\ldots}   {\ldots}
1171051    Industria  102.653225   Divendres  MarÃ§
1171052    Industria  117.688343   Divendres  MarÃ§
1171053    Industria  103.093231   Divendres  MarÃ§
1171054    Industria   20.243694   Divendres  MarÃ§
1171055    Industria   19.053337   Divendres  MarÃ§

[1171056 rows x 9 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{143}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{info}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
<class 'pandas.core.frame.DataFrame'>
RangeIndex: 1171056 entries, 0 to 1171055
Data columns (total 9 columns):
 \#   Column         Non-Null Count    Dtype
---  ------         --------------    -----
 0   index          1171056 non-null  int64
 1   id\_edifici     1171056 non-null  object
 2   num\_poliÃ§a     1171056 non-null  object
 3   date\_observed  1171056 non-null  datetime64[ns]
 4   Categoria      1171056 non-null  object
 5   Subcategoria   1171056 non-null  object
 6   Consum (l)     1169171 non-null  float64
 7   dia\_setmana    1171056 non-null  object
 8   mes            1171056 non-null  object
dtypes: datetime64[ns](1), float64(1), int64(1), object(6)
memory usage: 80.4+ MB
    \end{Verbatim}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{141}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{reset\PYZus{}index}\PY{p}{(}\PY{n}{inplace}\PY{o}{=}\PY{k+kc}{True}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{144}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{shape}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{144}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
(1171056, 9)
\end{Verbatim}
\end{tcolorbox}
        
    Acabem de personalitzar el dataframe final com volem, i eliminem les
columnes que no ens interessen

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{148}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{mes}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{149}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{columns} \PY{o}{=} \PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Mes}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{150}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{150}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
        Num\_poliÃ§a       Date\_observed       Categoria Subcategoria  \textbackslash{}
0             0001 2023-03-01 00:00:00  Edifici PÃºblic   Ajuntament
1             0001 2023-03-01 01:00:00  Edifici PÃºblic   Ajuntament
2             0001 2023-03-01 02:00:00  Edifici PÃºblic   Ajuntament
3             0001 2023-03-01 03:00:00  Edifici PÃºblic   Ajuntament
4             0001 2023-03-01 04:00:00  Edifici PÃºblic   Ajuntament
{\ldots}            {\ldots}                 {\ldots}             {\ldots}          {\ldots}
1171051       1576 2023-03-31 19:00:00  Edifici Privat    Industria
1171052       1576 2023-03-31 20:00:00  Edifici Privat    Industria
1171053       1576 2023-03-31 21:00:00  Edifici Privat    Industria
1171054       1576 2023-03-31 22:00:00  Edifici Privat    Industria
1171055       1576 2023-03-31 23:00:00  Edifici Privat    Industria

         Consum (l) Dia\_setmana   Mes
0          0.000000    Dimecres  MarÃ§
1          0.000000    Dimecres  MarÃ§
2          0.000000    Dimecres  MarÃ§
3          0.000000    Dimecres  MarÃ§
4          0.000000    Dimecres  MarÃ§
{\ldots}             {\ldots}         {\ldots}   {\ldots}
1171051  102.653225   Divendres  MarÃ§
1171052  117.688343   Divendres  MarÃ§
1171053  103.093231   Divendres  MarÃ§
1171054   20.243694   Divendres  MarÃ§
1171055   19.053337   Divendres  MarÃ§

[1171056 rows x 7 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{152}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{shape}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{152}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
(1171056, 7)
\end{Verbatim}
\end{tcolorbox}
        
    Descarrega del df

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{154}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{to\PYZus{}csv}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{df\PYZus{}final.csv}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{index}\PY{o}{=}\PY{k+kc}{False}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \hypertarget{anuxe0lisi-de-les-dades}{%
\subsection{AnÃ lisi de les Dades}\label{anuxe0lisi-de-les-dades}}

    Observar les primeres files del meu df

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{156}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{156}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
  Num\_poliÃ§a       Date\_observed       Categoria Subcategoria  Consum (l)  \textbackslash{}
0       0001 2023-03-01 00:00:00  Edifici PÃºblic   Ajuntament         0.0
1       0001 2023-03-01 01:00:00  Edifici PÃºblic   Ajuntament         0.0
2       0001 2023-03-01 02:00:00  Edifici PÃºblic   Ajuntament         0.0
3       0001 2023-03-01 03:00:00  Edifici PÃºblic   Ajuntament         0.0
4       0001 2023-03-01 04:00:00  Edifici PÃºblic   Ajuntament         0.0

  Dia\_setmana   Mes
0    Dimecres  MarÃ§
1    Dimecres  MarÃ§
2    Dimecres  MarÃ§
3    Dimecres  MarÃ§
4    Dimecres  MarÃ§
\end{Verbatim}
\end{tcolorbox}
        
    Comprovem quants registres contÃ© el dataframe, les columnes en les que
estan emmagatzemades les dades i el seu tipus

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{157}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{info}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
<class 'pandas.core.frame.DataFrame'>
RangeIndex: 1171056 entries, 0 to 1171055
Data columns (total 7 columns):
 \#   Column         Non-Null Count    Dtype
---  ------         --------------    -----
 0   Num\_poliÃ§a     1171056 non-null  object
 1   Date\_observed  1171056 non-null  datetime64[ns]
 2   Categoria      1171056 non-null  object
 3   Subcategoria   1171056 non-null  object
 4   Consum (l)     1169171 non-null  float64
 5   Dia\_setmana    1171056 non-null  object
 6   Mes            1171056 non-null  object
dtypes: datetime64[ns](1), float64(1), object(5)
memory usage: 62.5+ MB
    \end{Verbatim}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{ }{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]

\end{Verbatim}
\end{tcolorbox}

    Evaluem quants valors faltants (NaN), hi ha al dataframe

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{167}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n+nb}{print}\PY{p}{(}\PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{En el dataset hi ha }\PY{l+s+s2}{\PYZdq{}}\PY{p}{,} \PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{shape}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]}\PY{p}{,} \PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{ registres amb }\PY{l+s+s2}{\PYZdq{}}\PY{p}{,} \PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{shape}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{]}\PY{p}{,} \PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{ variables.}\PY{l+s+se}{\PYZbs{}n}\PY{l+s+s2}{De les quals hi ha missings:}\PY{l+s+se}{\PYZbs{}n}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\PY{n+nb}{print}\PY{p}{(}\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{isnull}\PY{p}{(}\PY{p}{)}\PY{o}{.}\PY{n}{sum}\PY{p}{(}\PY{p}{)}\PY{p}{,} \PY{l+s+s2}{\PYZdq{}}\PY{l+s+se}{\PYZbs{}n}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
En el dataset hi ha  1171056  registres amb  7  variables.
De les quals hi ha missings:

Num\_poliÃ§a       0
Date\_observed    0
Categoria        0
Subcategoria     0
Consum (l)       0
Dia\_setmana      0
Mes              0
dtype: int64

    \end{Verbatim}

    Substituirem els valors entre la mitja dels dos valor adjacents

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{166}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{interpolate}\PY{p}{(}\PY{n}{method}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{ffill}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{inplace}\PY{o}{=}\PY{k+kc}{True}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
/tmp/ipykernel\_13662/933900476.py:1: SettingWithCopyWarning:
A value is trying to be set on a copy of a slice from a DataFrame

See the caveats in the documentation: https://pandas.pydata.org/pandas-
docs/stable/user\_guide/indexing.html\#returning-a-view-versus-a-copy
  df\_final.interpolate(method='ffill', inplace=True)
    \end{Verbatim}

    Ara observarem si hi ha valors duplicats:

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{161}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{has\PYZus{}duplicates} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{duplicated}\PY{p}{(}\PY{p}{)}\PY{o}{.}\PY{n}{any}\PY{p}{(}\PY{p}{)}
\PY{n+nb}{print}\PY{p}{(}\PY{n}{has\PYZus{}duplicates}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
False
    \end{Verbatim}

    Obtindrem tots els tipus d'edificis que es troben dins el dataframe

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{160}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{Subcategoria} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{unique}\PY{p}{(}\PY{p}{)}
\PY{n+nb}{print}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Tipus de edificis: }\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{n}{Subcategoria}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
Tipus de edificis:  ['Ajuntament' 'Hospital' 'Policia' 'Centre Educatiu'
'Oficines' 'Vivenda'
 'Industria']
    \end{Verbatim}

    Realitzarem un anÃ lisi descriptiu

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{162}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{describe}\PY{p}{(}\PY{n}{include}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{all}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{datetime\PYZus{}is\PYZus{}numeric}\PY{o}{=}\PY{k+kc}{True}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{162}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
       Num\_poliÃ§a        Date\_observed       Categoria Subcategoria  \textbackslash{}
count     1171056              1171056         1171056      1171056
unique       1574                  NaN               2            7
top          0001                  NaN  Edifici Privat      Vivenda
freq          744                  NaN         1164360       898008
mean          NaN  2023-03-16 11:30:00             NaN          NaN
min           NaN  2023-03-01 00:00:00             NaN          NaN
25\%           NaN  2023-03-08 17:45:00             NaN          NaN
50\%           NaN  2023-03-16 11:30:00             NaN          NaN
75\%           NaN  2023-03-24 05:15:00             NaN          NaN
max           NaN  2023-03-31 23:00:00             NaN          NaN
std           NaN                  NaN             NaN          NaN

          Consum (l) Dia\_setmana      Mes
count   1.169171e+06     1171056  1171056
unique           NaN           7        1
top              NaN    Dimecres     MarÃ§
freq             NaN      188880  1171056
mean    2.030204e+01         NaN      NaN
min    -1.280385e+03         NaN      NaN
25\%     2.830134e+00         NaN      NaN
50\%     1.522641e+01         NaN      NaN
75\%     2.409191e+01         NaN      NaN
max     7.549186e+03         NaN      NaN
std     8.939636e+01         NaN      NaN
\end{Verbatim}
\end{tcolorbox}
        
    En aquest dataset, tenim mÃ©s de 1.100.000 de registres i 7 variables que
sÃ³n: * Num\_poliÃ§a: Ã�s el nÃºmero identificador del contracte que ens
relaciona l'edifici amb el contracte de la companyia d'aigÃ¼es *
Date\_observed: Valor de la data en format datetime YYYY-mm-d HH:mm:ss.
Observem que tenim registres de cada hora, des del 01-03-2023 a les
00:00:00, fins al 31-03-2023 a les 23:00:00. * Categoria: Ens defineix
si l'edifici Ã©s pÃºblic o privat. * Subcategoria: Ens diu de quin tipus
d'edifici es tracta. * Consum (l): Ã�s el valor de consum que registra al
final de cada hora. Ã�s a dir, a les 01:00:00, ens dirÃ  el consum d'aigua
que s'ha enregistrat des de les 00:00:00 fins les 01:00:00. El valor que
ens proporciona Ã©s en litres / hora * Dia\_setmana: Ã�s el dia de la
setmana en que s'ha enregistrat. * Mes: El mes en que s'ha enregistrat
el valor. SerÃ  sempre el mes de marÃ§.

En quant al tipus de variables, veiem que \emph{Num\_poliÃ§a},
\emph{Categoria}, \emph{Subcategoria}, \emph{Dia\_setmana}, \emph{Mes}
sÃ³n variables de text. \emph{Date\_observed} Ã©s tipus data. \emph{Consum
(l)} Ã©s tipus valor flotant

    \hypertarget{processament}{%
\subsection{Processament}\label{processament}}

    Codi per assignar el dia

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{ }{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{from} \PY{n+nn}{babel}\PY{n+nn}{.}\PY{n+nn}{dates} \PY{k+kn}{import} \PY{n}{format\PYZus{}date}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{130}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{apply}\PY{p}{(}\PY{k}{lambda} \PY{n}{x}\PY{p}{:} \PY{n}{format\PYZus{}date}\PY{p}{(}\PY{n}{x}\PY{p}{,} \PY{n+nb}{format}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{EEEE}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{locale}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{cat\PYZus{}ES}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    Codi per assignar el mes

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{131}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{mes}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{apply}\PY{p}{(}\PY{k}{lambda} \PY{n}{x}\PY{p}{:} \PY{n}{format\PYZus{}date}\PY{p}{(}\PY{n}{x}\PY{p}{,} \PY{n+nb}{format}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{MMMM}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{locale}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{cat\PYZus{}ES}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{132}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{mes}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{mes}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{str}\PY{o}{.}\PY{n}{replace}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{de marÃ§}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{marÃ§}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \hypertarget{capitalitzar}{%
\subsubsection{Capitalitzar}\label{capitalitzar}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{135}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k}{def} \PY{n+nf}{capitalizacion} \PY{p}{(}\PY{n}{columna}\PY{p}{)}\PY{p}{:}
    \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{n}{columna}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{n}{columna}\PY{p}{]}\PY{o}{.}\PY{n}{str}\PY{o}{.}\PY{n}{capitalize}\PY{p}{(}\PY{p}{)}


\PY{n}{capitalizacion}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}

\PY{n}{capitalizacion}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{mes}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{164}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{164}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
  Num\_poliÃ§a       Date\_observed       Categoria Subcategoria  Consum (l)  \textbackslash{}
0       0001 2023-03-01 00:00:00  Edifici PÃºblic   Ajuntament         0.0
1       0001 2023-03-01 01:00:00  Edifici PÃºblic   Ajuntament         0.0
2       0001 2023-03-01 02:00:00  Edifici PÃºblic   Ajuntament         0.0
3       0001 2023-03-01 03:00:00  Edifici PÃºblic   Ajuntament         0.0
4       0001 2023-03-01 04:00:00  Edifici PÃºblic   Ajuntament         0.0

  Dia\_setmana   Mes
0    Dimecres  MarÃ§
1    Dimecres  MarÃ§
2    Dimecres  MarÃ§
3    Dimecres  MarÃ§
4    Dimecres  MarÃ§
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{2}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]

\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}, frame=single, framerule=2mm, rulecolor=\color{outerrorbackground}]
\textcolor{ansi-red}{---------------------------------------------------------------------------}
\textcolor{ansi-red}{NameError}                                 Traceback (most recent call last)
Cell \textcolor{ansi-green}{In[2], line 1}
\textcolor{ansi-green}{----> 1} fig, axes \def\tcRGB{\textcolor[RGB]}\expandafter\tcRGB\expandafter{\detokenize{98,98,98}}{=} \setlength{\fboxsep}{0pt}\colorbox{ansi-yellow}{plt\strut}\def\tcRGB{\textcolor[RGB]}\expandafter\tcRGB\expandafter{\detokenize{98,98,98}}{.}subplots(nrows\def\tcRGB{\textcolor[RGB]}\expandafter\tcRGB\expandafter{\detokenize{98,98,98}}{=}\def\tcRGB{\textcolor[RGB]}\expandafter\tcRGB\expandafter{\detokenize{98,98,98}}{4}, ncols\def\tcRGB{\textcolor[RGB]}\expandafter\tcRGB\expandafter{\detokenize{98,98,98}}{=}\def\tcRGB{\textcolor[RGB]}\expandafter\tcRGB\expandafter{\detokenize{98,98,98}}{2}, figsize\def\tcRGB{\textcolor[RGB]}\expandafter\tcRGB\expandafter{\detokenize{98,98,98}}{=}(\def\tcRGB{\textcolor[RGB]}\expandafter\tcRGB\expandafter{\detokenize{98,98,98}}{5}, \def\tcRGB{\textcolor[RGB]}\expandafter\tcRGB\expandafter{\detokenize{98,98,98}}{8}))
\textcolor{ansi-green-intense}{\textbf{      3}} axs[\def\tcRGB{\textcolor[RGB]}\expandafter\tcRGB\expandafter{\detokenize{98,98,98}}{0}, \def\tcRGB{\textcolor[RGB]}\expandafter\tcRGB\expandafter{\detokenize{98,98,98}}{0}]\def\tcRGB{\textcolor[RGB]}\expandafter\tcRGB\expandafter{\detokenize{98,98,98}}{.}boxplot(df\_ajuntament)
\textcolor{ansi-green-intense}{\textbf{      4}} axs[\def\tcRGB{\textcolor[RGB]}\expandafter\tcRGB\expandafter{\detokenize{98,98,98}}{0}, \def\tcRGB{\textcolor[RGB]}\expandafter\tcRGB\expandafter{\detokenize{98,98,98}}{1}]\def\tcRGB{\textcolor[RGB]}\expandafter\tcRGB\expandafter{\detokenize{98,98,98}}{.}boxplot(df\_hospitals)

\textcolor{ansi-red}{NameError}: name 'plt' is not defined
    \end{Verbatim}


    % Add a bibliography block to the postdoc
    
    
    
\end{document}
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    }
    \makeatother
    \usepackage[Export]{adjustbox} % Used to constrain images to a maximum size
    \adjustboxset{max size={0.9\linewidth}{0.9\paperheight}}

    % The hyperref package gives us a pdf with properly built
    % internal navigation ('pdf bookmarks' for the table of contents,
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    \newcommand{\OperatorTok}[1]{\textcolor[rgb]{0.40,0.40,0.40}{{#1}}}
    \newcommand{\BuiltInTok}[1]{{#1}}
    \newcommand{\ExtensionTok}[1]{{#1}}
    \newcommand{\PreprocessorTok}[1]{\textcolor[rgb]{0.74,0.48,0.00}{{#1}}}
    \newcommand{\AttributeTok}[1]{\textcolor[rgb]{0.49,0.56,0.16}{{#1}}}
    \newcommand{\InformationTok}[1]{\textcolor[rgb]{0.38,0.63,0.69}{\textbf{\textit{{#1}}}}}
    \newcommand{\WarningTok}[1]{\textcolor[rgb]{0.38,0.63,0.69}{\textbf{\textit{{#1}}}}}


    % Define a nice break command that doesn't care if a line doesn't already
    % exist.
    \def\br{\hspace*{\fill} \\* }
    % Math Jax compatibility definitions
    \def\gt{>}
    \def\lt{<}
    \let\Oldtex\TeX
    \let\Oldlatex\LaTeX
    \renewcommand{\TeX}{\textrm{\Oldtex}}
    \renewcommand{\LaTeX}{\textrm{\Oldlatex}}
    % Document parameters
    % Document title
    \title{Nateja\_TFG}
    
    
    
    
    
% Pygments definitions
\makeatletter
\def\PY@reset{\let\PY@it=\relax \let\PY@bf=\relax%
    \let\PY@ul=\relax \let\PY@tc=\relax%
    \let\PY@bc=\relax \let\PY@ff=\relax}
\def\PY@tok#1{\csname PY@tok@#1\endcsname}
\def\PY@toks#1+{\ifx\relax#1\empty\else%
    \PY@tok{#1}\expandafter\PY@toks\fi}
\def\PY@do#1{\PY@bc{\PY@tc{\PY@ul{%
    \PY@it{\PY@bf{\PY@ff{#1}}}}}}}
\def\PY#1#2{\PY@reset\PY@toks#1+\relax+\PY@do{#2}}

\@namedef{PY@tok@w}{\def\PY@tc##1{\textcolor[rgb]{0.73,0.73,0.73}{##1}}}
\@namedef{PY@tok@c}{\let\PY@it=\textit\def\PY@tc##1{\textcolor[rgb]{0.24,0.48,0.48}{##1}}}
\@namedef{PY@tok@cp}{\def\PY@tc##1{\textcolor[rgb]{0.61,0.40,0.00}{##1}}}
\@namedef{PY@tok@k}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.00,0.50,0.00}{##1}}}
\@namedef{PY@tok@kp}{\def\PY@tc##1{\textcolor[rgb]{0.00,0.50,0.00}{##1}}}
\@namedef{PY@tok@kt}{\def\PY@tc##1{\textcolor[rgb]{0.69,0.00,0.25}{##1}}}
\@namedef{PY@tok@o}{\def\PY@tc##1{\textcolor[rgb]{0.40,0.40,0.40}{##1}}}
\@namedef{PY@tok@ow}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.67,0.13,1.00}{##1}}}
\@namedef{PY@tok@nb}{\def\PY@tc##1{\textcolor[rgb]{0.00,0.50,0.00}{##1}}}
\@namedef{PY@tok@nf}{\def\PY@tc##1{\textcolor[rgb]{0.00,0.00,1.00}{##1}}}
\@namedef{PY@tok@nc}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.00,0.00,1.00}{##1}}}
\@namedef{PY@tok@nn}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.00,0.00,1.00}{##1}}}
\@namedef{PY@tok@ne}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.80,0.25,0.22}{##1}}}
\@namedef{PY@tok@nv}{\def\PY@tc##1{\textcolor[rgb]{0.10,0.09,0.49}{##1}}}
\@namedef{PY@tok@no}{\def\PY@tc##1{\textcolor[rgb]{0.53,0.00,0.00}{##1}}}
\@namedef{PY@tok@nl}{\def\PY@tc##1{\textcolor[rgb]{0.46,0.46,0.00}{##1}}}
\@namedef{PY@tok@ni}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.44,0.44,0.44}{##1}}}
\@namedef{PY@tok@na}{\def\PY@tc##1{\textcolor[rgb]{0.41,0.47,0.13}{##1}}}
\@namedef{PY@tok@nt}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.00,0.50,0.00}{##1}}}
\@namedef{PY@tok@nd}{\def\PY@tc##1{\textcolor[rgb]{0.67,0.13,1.00}{##1}}}
\@namedef{PY@tok@s}{\def\PY@tc##1{\textcolor[rgb]{0.73,0.13,0.13}{##1}}}
\@namedef{PY@tok@sd}{\let\PY@it=\textit\def\PY@tc##1{\textcolor[rgb]{0.73,0.13,0.13}{##1}}}
\@namedef{PY@tok@si}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.64,0.35,0.47}{##1}}}
\@namedef{PY@tok@se}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.67,0.36,0.12}{##1}}}
\@namedef{PY@tok@sr}{\def\PY@tc##1{\textcolor[rgb]{0.64,0.35,0.47}{##1}}}
\@namedef{PY@tok@ss}{\def\PY@tc##1{\textcolor[rgb]{0.10,0.09,0.49}{##1}}}
\@namedef{PY@tok@sx}{\def\PY@tc##1{\textcolor[rgb]{0.00,0.50,0.00}{##1}}}
\@namedef{PY@tok@m}{\def\PY@tc##1{\textcolor[rgb]{0.40,0.40,0.40}{##1}}}
\@namedef{PY@tok@gh}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.00,0.00,0.50}{##1}}}
\@namedef{PY@tok@gu}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.50,0.00,0.50}{##1}}}
\@namedef{PY@tok@gd}{\def\PY@tc##1{\textcolor[rgb]{0.63,0.00,0.00}{##1}}}
\@namedef{PY@tok@gi}{\def\PY@tc##1{\textcolor[rgb]{0.00,0.52,0.00}{##1}}}
\@namedef{PY@tok@gr}{\def\PY@tc##1{\textcolor[rgb]{0.89,0.00,0.00}{##1}}}
\@namedef{PY@tok@ge}{\let\PY@it=\textit}
\@namedef{PY@tok@gs}{\let\PY@bf=\textbf}
\@namedef{PY@tok@gp}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.00,0.00,0.50}{##1}}}
\@namedef{PY@tok@go}{\def\PY@tc##1{\textcolor[rgb]{0.44,0.44,0.44}{##1}}}
\@namedef{PY@tok@gt}{\def\PY@tc##1{\textcolor[rgb]{0.00,0.27,0.87}{##1}}}
\@namedef{PY@tok@err}{\def\PY@bc##1{{\setlength{\fboxsep}{\string -\fboxrule}\fcolorbox[rgb]{1.00,0.00,0.00}{1,1,1}{\strut ##1}}}}
\@namedef{PY@tok@kc}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.00,0.50,0.00}{##1}}}
\@namedef{PY@tok@kd}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.00,0.50,0.00}{##1}}}
\@namedef{PY@tok@kn}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.00,0.50,0.00}{##1}}}
\@namedef{PY@tok@kr}{\let\PY@bf=\textbf\def\PY@tc##1{\textcolor[rgb]{0.00,0.50,0.00}{##1}}}
\@namedef{PY@tok@bp}{\def\PY@tc##1{\textcolor[rgb]{0.00,0.50,0.00}{##1}}}
\@namedef{PY@tok@fm}{\def\PY@tc##1{\textcolor[rgb]{0.00,0.00,1.00}{##1}}}
\@namedef{PY@tok@vc}{\def\PY@tc##1{\textcolor[rgb]{0.10,0.09,0.49}{##1}}}
\@namedef{PY@tok@vg}{\def\PY@tc##1{\textcolor[rgb]{0.10,0.09,0.49}{##1}}}
\@namedef{PY@tok@vi}{\def\PY@tc##1{\textcolor[rgb]{0.10,0.09,0.49}{##1}}}
\@namedef{PY@tok@vm}{\def\PY@tc##1{\textcolor[rgb]{0.10,0.09,0.49}{##1}}}
\@namedef{PY@tok@sa}{\def\PY@tc##1{\textcolor[rgb]{0.73,0.13,0.13}{##1}}}
\@namedef{PY@tok@sb}{\def\PY@tc##1{\textcolor[rgb]{0.73,0.13,0.13}{##1}}}
\@namedef{PY@tok@sc}{\def\PY@tc##1{\textcolor[rgb]{0.73,0.13,0.13}{##1}}}
\@namedef{PY@tok@dl}{\def\PY@tc##1{\textcolor[rgb]{0.73,0.13,0.13}{##1}}}
\@namedef{PY@tok@s2}{\def\PY@tc##1{\textcolor[rgb]{0.73,0.13,0.13}{##1}}}
\@namedef{PY@tok@sh}{\def\PY@tc##1{\textcolor[rgb]{0.73,0.13,0.13}{##1}}}
\@namedef{PY@tok@s1}{\def\PY@tc##1{\textcolor[rgb]{0.73,0.13,0.13}{##1}}}
\@namedef{PY@tok@mb}{\def\PY@tc##1{\textcolor[rgb]{0.40,0.40,0.40}{##1}}}
\@namedef{PY@tok@mf}{\def\PY@tc##1{\textcolor[rgb]{0.40,0.40,0.40}{##1}}}
\@namedef{PY@tok@mh}{\def\PY@tc##1{\textcolor[rgb]{0.40,0.40,0.40}{##1}}}
\@namedef{PY@tok@mi}{\def\PY@tc##1{\textcolor[rgb]{0.40,0.40,0.40}{##1}}}
\@namedef{PY@tok@il}{\def\PY@tc##1{\textcolor[rgb]{0.40,0.40,0.40}{##1}}}
\@namedef{PY@tok@mo}{\def\PY@tc##1{\textcolor[rgb]{0.40,0.40,0.40}{##1}}}
\@namedef{PY@tok@ch}{\let\PY@it=\textit\def\PY@tc##1{\textcolor[rgb]{0.24,0.48,0.48}{##1}}}
\@namedef{PY@tok@cm}{\let\PY@it=\textit\def\PY@tc##1{\textcolor[rgb]{0.24,0.48,0.48}{##1}}}
\@namedef{PY@tok@cpf}{\let\PY@it=\textit\def\PY@tc##1{\textcolor[rgb]{0.24,0.48,0.48}{##1}}}
\@namedef{PY@tok@c1}{\let\PY@it=\textit\def\PY@tc##1{\textcolor[rgb]{0.24,0.48,0.48}{##1}}}
\@namedef{PY@tok@cs}{\let\PY@it=\textit\def\PY@tc##1{\textcolor[rgb]{0.24,0.48,0.48}{##1}}}

\def\PYZbs{\char`\\}
\def\PYZus{\char`\_}
\def\PYZob{\char`\{}
\def\PYZcb{\char`\}}
\def\PYZca{\char`\^}
\def\PYZam{\char`\&}
\def\PYZlt{\char`\<}
\def\PYZgt{\char`\>}
\def\PYZsh{\char`\#}
\def\PYZpc{\char`\%}
\def\PYZdl{\char`\$}
\def\PYZhy{\char`\-}
\def\PYZsq{\char`\'}
\def\PYZdq{\char`\"}
\def\PYZti{\char`\~}
% for compatibility with earlier versions
\def\PYZat{@}
\def\PYZlb{[}
\def\PYZrb{]}
\makeatother


    % For linebreaks inside Verbatim environment from package fancyvrb.
    \makeatletter
        \newbox\Wrappedcontinuationbox
        \newbox\Wrappedvisiblespacebox
        \newcommand*\Wrappedvisiblespace {\textcolor{red}{\textvisiblespace}}
        \newcommand*\Wrappedcontinuationsymbol {\textcolor{red}{\llap{\tiny$\m@th\hookrightarrow$}}}
        \newcommand*\Wrappedcontinuationindent {3ex }
        \newcommand*\Wrappedafterbreak {\kern\Wrappedcontinuationindent\copy\Wrappedcontinuationbox}
        % Take advantage of the already applied Pygments mark-up to insert
        % potential linebreaks for TeX processing.
        %        {, <, #, %, $, ' and ": go to next line.
        %        _, }, ^, &, >, - and ~: stay at end of broken line.
        % Use of \textquotesingle for straight quote.
        \newcommand*\Wrappedbreaksatspecials {%
            \def\PYGZus{\discretionary{\char`\_}{\Wrappedafterbreak}{\char`\_}}%
            \def\PYGZob{\discretionary{}{\Wrappedafterbreak\char`\{}{\char`\{}}%
            \def\PYGZcb{\discretionary{\char`\}}{\Wrappedafterbreak}{\char`\}}}%
            \def\PYGZca{\discretionary{\char`\^}{\Wrappedafterbreak}{\char`\^}}%
            \def\PYGZam{\discretionary{\char`\&}{\Wrappedafterbreak}{\char`\&}}%
            \def\PYGZlt{\discretionary{}{\Wrappedafterbreak\char`\<}{\char`\<}}%
            \def\PYGZgt{\discretionary{\char`\>}{\Wrappedafterbreak}{\char`\>}}%
            \def\PYGZsh{\discretionary{}{\Wrappedafterbreak\char`\#}{\char`\#}}%
            \def\PYGZpc{\discretionary{}{\Wrappedafterbreak\char`\%}{\char`\%}}%
            \def\PYGZdl{\discretionary{}{\Wrappedafterbreak\char`\$}{\char`\$}}%
            \def\PYGZhy{\discretionary{\char`\-}{\Wrappedafterbreak}{\char`\-}}%
            \def\PYGZsq{\discretionary{}{\Wrappedafterbreak\textquotesingle}{\textquotesingle}}%
            \def\PYGZdq{\discretionary{}{\Wrappedafterbreak\char`\"}{\char`\"}}%
            \def\PYGZti{\discretionary{\char`\~}{\Wrappedafterbreak}{\char`\~}}%
        }
        % Some characters . , ; ? ! / are not pygmentized.
        % This macro makes them "active" and they will insert potential linebreaks
        \newcommand*\Wrappedbreaksatpunct {%
            \lccode`\~`\.\lowercase{\def~}{\discretionary{\hbox{\char`\.}}{\Wrappedafterbreak}{\hbox{\char`\.}}}%
            \lccode`\~`\,\lowercase{\def~}{\discretionary{\hbox{\char`\,}}{\Wrappedafterbreak}{\hbox{\char`\,}}}%
            \lccode`\~`\;\lowercase{\def~}{\discretionary{\hbox{\char`\;}}{\Wrappedafterbreak}{\hbox{\char`\;}}}%
            \lccode`\~`\:\lowercase{\def~}{\discretionary{\hbox{\char`\:}}{\Wrappedafterbreak}{\hbox{\char`\:}}}%
            \lccode`\~`\?\lowercase{\def~}{\discretionary{\hbox{\char`\?}}{\Wrappedafterbreak}{\hbox{\char`\?}}}%
            \lccode`\~`\!\lowercase{\def~}{\discretionary{\hbox{\char`\!}}{\Wrappedafterbreak}{\hbox{\char`\!}}}%
            \lccode`\~`\/\lowercase{\def~}{\discretionary{\hbox{\char`\/}}{\Wrappedafterbreak}{\hbox{\char`\/}}}%
            \catcode`\.\active
            \catcode`\,\active
            \catcode`\;\active
            \catcode`\:\active
            \catcode`\?\active
            \catcode`\!\active
            \catcode`\/\active
            \lccode`\~`\~
        }
    \makeatother

    \let\OriginalVerbatim=\Verbatim
    \makeatletter
    \renewcommand{\Verbatim}[1][1]{%
        %\parskip\z@skip
        \sbox\Wrappedcontinuationbox {\Wrappedcontinuationsymbol}%
        \sbox\Wrappedvisiblespacebox {\FV@SetupFont\Wrappedvisiblespace}%
        \def\FancyVerbFormatLine ##1{\hsize\linewidth
            \vtop{\raggedright\hyphenpenalty\z@\exhyphenpenalty\z@
                \doublehyphendemerits\z@\finalhyphendemerits\z@
                \strut ##1\strut}%
        }%
        % If the linebreak is at a space, the latter will be displayed as visible
        % space at end of first line, and a continuation symbol starts next line.
        % Stretch/shrink are however usually zero for typewriter font.
        \def\FV@Space {%
            \nobreak\hskip\z@ plus\fontdimen3\font minus\fontdimen4\font
            \discretionary{\copy\Wrappedvisiblespacebox}{\Wrappedafterbreak}
            {\kern\fontdimen2\font}%
        }%

        % Allow breaks at special characters using \PYG... macros.
        \Wrappedbreaksatspecials
        % Breaks at punctuation characters . , ; ? ! and / need catcode=\active
        \OriginalVerbatim[#1,codes*=\Wrappedbreaksatpunct]%
    }
    \makeatother

    % Exact colors from NB
    \definecolor{incolor}{HTML}{303F9F}
    \definecolor{outcolor}{HTML}{D84315}
    \definecolor{cellborder}{HTML}{CFCFCF}
    \definecolor{cellbackground}{HTML}{F7F7F7}

    % prompt
    \makeatletter
    \newcommand{\boxspacing}{\kern\kvtcb@left@rule\kern\kvtcb@boxsep}
    \makeatother
    \newcommand{\prompt}[4]{
        {\ttfamily\llap{{\color{#2}[#3]:\hspace{3pt}#4}}\vspace{-\baselineskip}}
    }
    

    
    % Prevent overflowing lines due to hard-to-break entities
    \sloppy
    % Setup hyperref package
    \hypersetup{
      breaklinks=true,  % so long urls are correctly broken across lines
      colorlinks=true,
      urlcolor=urlcolor,
      linkcolor=linkcolor,
      citecolor=citecolor,
      }
    % Slightly bigger margins than the latex defaults
    
    \geometry{verbose,tmargin=1in,bmargin=1in,lmargin=1in,rmargin=1in}
    
    

\begin{document}
    
    \maketitle
    
    

    
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{1}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{import} \PY{n+nn}{pandas} \PY{k}{as} \PY{n+nn}{pd}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{2}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{read\PYZus{}csv}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{df\PYZus{}final.csv}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{3}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{3}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
   Num\_poliÃ§a        Date\_observed       Categoria Subcategoria  Consum (l)  \textbackslash{}
0           1  2023-03-01 00:00:00  Edifici PÃºblic   Ajuntament         0.0
1           1  2023-03-01 01:00:00  Edifici PÃºblic   Ajuntament         0.0
2           1  2023-03-01 02:00:00  Edifici PÃºblic   Ajuntament         0.0
3           1  2023-03-01 03:00:00  Edifici PÃºblic   Ajuntament         0.0
4           1  2023-03-01 04:00:00  Edifici PÃºblic   Ajuntament         0.0

  Dia\_setmana   Mes
0    Dimecres  MarÃ§
1    Dimecres  MarÃ§
2    Dimecres  MarÃ§
3    Dimecres  MarÃ§
4    Dimecres  MarÃ§
\end{Verbatim}
\end{tcolorbox}
        
    \hypertarget{nateja-de-les-dades}{%
\subsection{Nateja de les Dades}\label{nateja-de-les-dades}}

    Observar les primeres files del meu df

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{4}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{drop}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Mes}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{n}{axis}\PY{o}{=}\PY{l+m+mi}{1}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{5}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{5}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
   Num\_poliÃ§a        Date\_observed       Categoria Subcategoria  Consum (l)  \textbackslash{}
0           1  2023-03-01 00:00:00  Edifici PÃºblic   Ajuntament         0.0
1           1  2023-03-01 01:00:00  Edifici PÃºblic   Ajuntament         0.0
2           1  2023-03-01 02:00:00  Edifici PÃºblic   Ajuntament         0.0
3           1  2023-03-01 03:00:00  Edifici PÃºblic   Ajuntament         0.0
4           1  2023-03-01 04:00:00  Edifici PÃºblic   Ajuntament         0.0

  Dia\_setmana
0    Dimecres
1    Dimecres
2    Dimecres
3    Dimecres
4    Dimecres
\end{Verbatim}
\end{tcolorbox}
        
    Comprovem quants registres contÃ© el dataframe, les columnes en les que
estan emmagatzemades les dades i el seu tipus

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{6}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{info}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
<class 'pandas.core.frame.DataFrame'>
RangeIndex: 1171055 entries, 0 to 1171054
Data columns (total 6 columns):
 \#   Column         Non-Null Count    Dtype
---  ------         --------------    -----
 0   Num\_poliÃ§a     1171055 non-null  int64
 1   Date\_observed  1171055 non-null  object
 2   Categoria      1171055 non-null  object
 3   Subcategoria   1171055 non-null  object
 4   Consum (l)     1171055 non-null  float64
 5   Dia\_setmana    1171055 non-null  object
dtypes: float64(1), int64(1), object(4)
memory usage: 53.6+ MB
    \end{Verbatim}

    Evaluem quants valors faltants (NaN), hi ha al dataframe

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{7}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n+nb}{print}\PY{p}{(}\PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{En el dataset hi ha }\PY{l+s+s2}{\PYZdq{}}\PY{p}{,} \PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{shape}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]}\PY{p}{,} \PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{ registres amb }\PY{l+s+s2}{\PYZdq{}}\PY{p}{,} 
      \PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{shape}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{]}\PY{p}{,} \PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{ variables.}\PY{l+s+se}{\PYZbs{}n}\PY{l+s+s2}{De les quals hi ha missings:}\PY{l+s+se}{\PYZbs{}n}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\PY{n+nb}{print}\PY{p}{(}\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{isnull}\PY{p}{(}\PY{p}{)}\PY{o}{.}\PY{n}{sum}\PY{p}{(}\PY{p}{)}\PY{p}{,} \PY{l+s+s2}{\PYZdq{}}\PY{l+s+se}{\PYZbs{}n}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
En el dataset hi ha  1171055  registres amb  6  variables.
De les quals hi ha missings:

Num\_poliÃ§a       0
Date\_observed    0
Categoria        0
Subcategoria     0
Consum (l)       0
Dia\_setmana      0
dtype: int64

    \end{Verbatim}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{8}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{valors\PYZus{}nan} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{isna}\PY{p}{(}\PY{p}{)}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{9}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{valors\PYZus{}nan}\PY{o}{.}\PY{n}{describe}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{9}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
       Num\_poliÃ§a  Consum (l)
count         0.0         0.0
mean          NaN         NaN
std           NaN         NaN
min           NaN         NaN
25\%           NaN         NaN
50\%           NaN         NaN
75\%           NaN         NaN
max           NaN         NaN
\end{Verbatim}
\end{tcolorbox}
        
    Substituirem els valors entre la mitja dels dos valor adjacents

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{10}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{interpolate}\PY{p}{(}\PY{n}{method}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{ffill}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{inplace}\PY{o}{=}\PY{k+kc}{True}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{11}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n+nb}{print}\PY{p}{(}\PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{En el dataset hi ha }\PY{l+s+s2}{\PYZdq{}}\PY{p}{,} \PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{shape}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{]}\PY{p}{,} \PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{ registres amb }\PY{l+s+s2}{\PYZdq{}}\PY{p}{,} 
      \PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{shape}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{]}\PY{p}{,} \PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{ variables.}\PY{l+s+se}{\PYZbs{}n}\PY{l+s+s2}{De les quals hi ha missings:}\PY{l+s+se}{\PYZbs{}n}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}

\PY{n+nb}{print}\PY{p}{(}\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{isnull}\PY{p}{(}\PY{p}{)}\PY{o}{.}\PY{n}{sum}\PY{p}{(}\PY{p}{)}\PY{p}{,} \PY{l+s+s2}{\PYZdq{}}\PY{l+s+se}{\PYZbs{}n}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
En el dataset hi ha  1171055  registres amb  6  variables.
De les quals hi ha missings:

Num\_poliÃ§a       0
Date\_observed    0
Categoria        0
Subcategoria     0
Consum (l)       0
Dia\_setmana      0
dtype: int64

    \end{Verbatim}

    Ara observarem si hi ha valors duplicats:

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{12}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{has\PYZus{}duplicates} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{duplicated}\PY{p}{(}\PY{p}{)}\PY{o}{.}\PY{n}{any}\PY{p}{(}\PY{p}{)}
\PY{n+nb}{print}\PY{p}{(}\PY{n}{has\PYZus{}duplicates}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
False
    \end{Verbatim}

    Evaluarem que totes les dades generades tinguin sentit, i no hi hagi
valors negatius, la qual cosa suposaria una incongruÃ¨ncia en la
generaciÃ³ de les dades ja que no pot existir un consunm negatiu. En cas
d'existir eliminarem el registre

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{13}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{drop}\PY{p}{(}\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{\PYZlt{}} \PY{l+m+mi}{0}\PY{p}{]}\PY{o}{.}\PY{n}{index}\PY{p}{,} \PY{n}{inplace}\PY{o}{=}\PY{k+kc}{True}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \hypertarget{anuxe0lisi}{%
\subsubsection{AnÃ lisi}\label{anuxe0lisi}}

    Obtindrem tots els tipus d'edificis que es troben dins el dataframe

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{14}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{Subcategoria} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{unique}\PY{p}{(}\PY{p}{)}
\PY{n+nb}{print}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Tipus de edificis: }\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{n}{Subcategoria}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
Tipus de edificis:  ['Ajuntament' 'Hospital' 'Policia' 'Centre Educatiu'
'Oficines' 'Vivenda'
 'Industria']
    \end{Verbatim}

    Realitzarem un anÃ lisi descriptiu

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{15}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{describe}\PY{p}{(}\PY{n}{include}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{all}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{datetime\PYZus{}is\PYZus{}numeric}\PY{o}{=}\PY{k+kc}{True}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{15}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
          Num\_poliÃ§a        Date\_observed       Categoria Subcategoria  \textbackslash{}
count   1.171055e+06              1171055         1171055      1171055
unique           NaN                  744               2            7
top              NaN  2023-03-01 00:00:00  Edifici Privat      Vivenda
freq             NaN                 1574         1164360       898008
mean    7.882916e+02                  NaN             NaN          NaN
std     4.546934e+02                  NaN             NaN          NaN
min     1.000000e+00                  NaN             NaN          NaN
25\%     3.950000e+02                  NaN             NaN          NaN
50\%     7.890000e+02                  NaN             NaN          NaN
75\%     1.182000e+03                  NaN             NaN          NaN
max     1.576000e+03                  NaN             NaN          NaN

          Consum (l) Dia\_setmana
count   1.171055e+06     1171055
unique           NaN           7
top              NaN    Dimecres
freq             NaN      188880
mean    2.027356e+01         NaN
std     8.931939e+01         NaN
min     0.000000e+00         NaN
25\%     2.826491e+00         NaN
50\%     1.519194e+01         NaN
75\%     2.407238e+01         NaN
max     7.549186e+03         NaN
\end{Verbatim}
\end{tcolorbox}
        
    En aquest dataset, tenim mÃ©s de 1.100.000 de registres i 7 variables que
sÃ³n: * Num\_poliÃ§a: Ã�s el nÃºmero identificador del contracte que ens
relaciona l'edifici amb el contracte de la companyia d'aigÃ¼es *
Date\_observed: Valor de la data en format datetime YYYY-mm-d HH:mm:ss.
Observem que tenim registres de cada hora, des del 01-03-2023 a les
00:00:00, fins al 31-03-2023 a les 23:00:00. * Categoria: Ens defineix
si l'edifici Ã©s pÃºblic o privat. * Subcategoria: Ens diu de quin tipus
d'edifici es tracta. * Consum (l): Ã�s el valor de consum que registra al
final de cada hora. Ã�s a dir, a les 01:00:00, ens dirÃ  el consum d'aigua
que s'ha enregistrat des de les 00:00:00 fins les 01:00:00. El valor que
ens proporciona Ã©s en litres / hora * Dia\_setmana: Ã�s el dia de la
setmana en que s'ha enregistrat. * Mes: El mes en que s'ha enregistrat
el valor. SerÃ  sempre el mes de marÃ§.

En quant al tipus de variables, veiem que \emph{Num\_poliÃ§a},
\emph{Categoria}, \emph{Subcategoria}, \emph{Dia\_setmana}, \emph{Mes}
sÃ³n variables de text. \emph{Date\_observed} Ã©s tipus data. \emph{Consum
(l)} Ã©s tipus valor flotant

    \hypertarget{processament}{%
\subsection{Processament}\label{processament}}

    Codi per assignar el dia

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{16}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{from} \PY{n+nn}{babel}\PY{n+nn}{.}\PY{n+nn}{dates} \PY{k+kn}{import} \PY{n}{format\PYZus{}date}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{17}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{18}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{hora}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{dt}\PY{o}{.}\PY{n}{strftime}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{\PYZpc{}}\PY{l+s+s1}{H:}\PY{l+s+s1}{\PYZpc{}}\PY{l+s+s1}{M:}\PY{l+s+s1}{\PYZpc{}}\PY{l+s+s1}{S}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{19}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{20}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{apply}\PY{p}{(}\PY{k}{lambda} \PY{n}{x}\PY{p}{:} \PY{n}{format\PYZus{}date}\PY{p}{(}\PY{n}{x}\PY{p}{,} \PY{n+nb}{format}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{EEEE}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{locale}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{cat\PYZus{}ES}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{21}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{21}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
   Num\_poliÃ§a       Date\_observed       Categoria Subcategoria  Consum (l)  \textbackslash{}
0           1 2023-03-01 00:00:00  Edifici PÃºblic   Ajuntament         0.0
1           1 2023-03-01 01:00:00  Edifici PÃºblic   Ajuntament         0.0
2           1 2023-03-01 02:00:00  Edifici PÃºblic   Ajuntament         0.0
3           1 2023-03-01 03:00:00  Edifici PÃºblic   Ajuntament         0.0
4           1 2023-03-01 04:00:00  Edifici PÃºblic   Ajuntament         0.0

  Dia\_setmana      hora dia\_setmana
0    Dimecres  00:00:00    dimecres
1    Dimecres  01:00:00    dimecres
2    Dimecres  02:00:00    dimecres
3    Dimecres  03:00:00    dimecres
4    Dimecres  04:00:00    dimecres
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{22}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{str}\PY{o}{.}\PY{n}{replace} \PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Edifici PÃºblic}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Edifici Public}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \hypertarget{capitalitzar}{%
\subsubsection{Capitalitzar}\label{capitalitzar}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{23}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k}{def} \PY{n+nf}{capitalizacion} \PY{p}{(}\PY{n}{columna}\PY{p}{)}\PY{p}{:}
    \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{n}{columna}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{n}{columna}\PY{p}{]}\PY{o}{.}\PY{n}{str}\PY{o}{.}\PY{n}{capitalize}\PY{p}{(}\PY{p}{)}



\PY{n}{capitalizacion}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{capitalizacion}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{hora}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{24}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{24}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
   Num\_poliÃ§a       Date\_observed       Categoria Subcategoria  Consum (l)  \textbackslash{}
0           1 2023-03-01 00:00:00  Edifici Public   Ajuntament         0.0
1           1 2023-03-01 01:00:00  Edifici Public   Ajuntament         0.0
2           1 2023-03-01 02:00:00  Edifici Public   Ajuntament         0.0
3           1 2023-03-01 03:00:00  Edifici Public   Ajuntament         0.0
4           1 2023-03-01 04:00:00  Edifici Public   Ajuntament         0.0

  Dia\_setmana      hora dia\_setmana
0    Dimecres  00:00:00    Dimecres
1    Dimecres  01:00:00    Dimecres
2    Dimecres  02:00:00    Dimecres
3    Dimecres  03:00:00    Dimecres
4    Dimecres  04:00:00    Dimecres
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{25}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{drop}\PY{p}{(}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{,} \PY{n}{axis}\PY{o}{=}\PY{l+m+mi}{1}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{26}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{info}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
<class 'pandas.core.frame.DataFrame'>
RangeIndex: 1171055 entries, 0 to 1171054
Data columns (total 7 columns):
 \#   Column         Non-Null Count    Dtype
---  ------         --------------    -----
 0   Num\_poliÃ§a     1171055 non-null  int64
 1   Date\_observed  1171055 non-null  datetime64[ns]
 2   Categoria      1171055 non-null  object
 3   Subcategoria   1171055 non-null  object
 4   Consum (l)     1171055 non-null  float64
 5   Dia\_setmana    1171055 non-null  object
 6   hora           1171055 non-null  object
dtypes: datetime64[ns](1), float64(1), int64(1), object(4)
memory usage: 62.5+ MB
    \end{Verbatim}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{27}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{shape}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{27}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
(1171055, 7)
\end{Verbatim}
\end{tcolorbox}
        
    \hypertarget{anuxe0lisi}{%
\subsubsection{AnÃ lisi}\label{anuxe0lisi}}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{28}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{pd}\PY{o}{.}\PY{n}{to\PYZus{}datetime}\PY{p}{(}\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{Date\PYZus{}observed}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{29}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{head}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{29}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
   Num\_poliÃ§a       Date\_observed       Categoria Subcategoria  Consum (l)  \textbackslash{}
0           1 2023-03-01 00:00:00  Edifici Public   Ajuntament         0.0
1           1 2023-03-01 01:00:00  Edifici Public   Ajuntament         0.0
2           1 2023-03-01 02:00:00  Edifici Public   Ajuntament         0.0
3           1 2023-03-01 03:00:00  Edifici Public   Ajuntament         0.0
4           1 2023-03-01 04:00:00  Edifici Public   Ajuntament         0.0

  Dia\_setmana      hora
0    Dimecres  00:00:00
1    Dimecres  01:00:00
2    Dimecres  02:00:00
3    Dimecres  03:00:00
4    Dimecres  04:00:00
\end{Verbatim}
\end{tcolorbox}
        
    Obtindrem tots els tipus d'edificis que es troben dins el dataframe

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{30}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{categoria} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{unique}\PY{p}{(}\PY{p}{)}
\PY{n+nb}{print}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Tipus de edificis: }\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{n}{categoria}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
Tipus de edificis:  ['Edifici Public' 'Edifici Privat']
    \end{Verbatim}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{31}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{Subcategoria} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{unique}\PY{p}{(}\PY{p}{)}
\PY{n+nb}{print}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Tipus de edificis: }\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{n}{Subcategoria}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
Tipus de edificis:  ['Ajuntament' 'Hospital' 'Policia' 'Centre Educatiu'
'Oficines' 'Vivenda'
 'Industria']
    \end{Verbatim}

    Realitzarem un anÃ lisi descriptiu

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{32}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{describe}\PY{p}{(}\PY{n}{include}\PY{o}{=}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{all}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{datetime\PYZus{}is\PYZus{}numeric}\PY{o}{=}\PY{k+kc}{True}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{32}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
          Num\_poliÃ§a                  Date\_observed       Categoria  \textbackslash{}
count   1.171055e+06                        1171055         1171055
unique           NaN                            NaN               2
top              NaN                            NaN  Edifici Privat
freq             NaN                            NaN         1164360
mean    7.882916e+02  2023-03-16 11:29:59.915461376             NaN
min     1.000000e+00            2023-03-01 00:00:00             NaN
25\%     3.950000e+02            2023-03-08 17:30:00             NaN
50\%     7.890000e+02            2023-03-16 11:00:00             NaN
75\%     1.182000e+03            2023-03-24 05:30:00             NaN
max     1.576000e+03            2023-03-31 23:00:00             NaN
std     4.546934e+02                            NaN             NaN

       Subcategoria    Consum (l) Dia\_setmana      hora
count       1171055  1.171055e+06     1171055   1171055
unique            7           NaN           7        24
top         Vivenda           NaN    Dimecres  00:00:00
freq         898008           NaN      188880     48794
mean            NaN  2.027356e+01         NaN       NaN
min             NaN  0.000000e+00         NaN       NaN
25\%             NaN  2.826491e+00         NaN       NaN
50\%             NaN  1.519194e+01         NaN       NaN
75\%             NaN  2.407238e+01         NaN       NaN
max             NaN  7.549186e+03         NaN       NaN
std             NaN  8.931939e+01         NaN       NaN
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{33}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{info}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
<class 'pandas.core.frame.DataFrame'>
RangeIndex: 1171055 entries, 0 to 1171054
Data columns (total 7 columns):
 \#   Column         Non-Null Count    Dtype
---  ------         --------------    -----
 0   Num\_poliÃ§a     1171055 non-null  int64
 1   Date\_observed  1171055 non-null  datetime64[ns]
 2   Categoria      1171055 non-null  object
 3   Subcategoria   1171055 non-null  object
 4   Consum (l)     1171055 non-null  float64
 5   Dia\_setmana    1171055 non-null  object
 6   hora           1171055 non-null  object
dtypes: datetime64[ns](1), float64(1), int64(1), object(4)
memory usage: 62.5+ MB
    \end{Verbatim}

    En aquest dataset, tenim mÃ©s de 1.100.000 de registres i 7 variables que
sÃ³n: * Num\_poliÃ§a: Ã�s el nÃºmero identificador del contracte que ens
relaciona l'edifici amb el contracte de la companyia d'aigÃ¼es *
Date\_observed: Valor de la data en format datetime YYYY-mm-d HH:mm:ss.
Observem que tenim registres de cada hora, des del 01-03-2023 a les
00:00:00, fins al 31-03-2023 a les 23:00:00. * Categoria: Ens defineix
si l'edifici Ã©s pÃºblic o privat. * Subcategoria: Ens diu de quin tipus
d'edifici es tracta. * Consum (l): Ã�s el valor de consum que registra al
final de cada hora. Ã�s a dir, a les 01:00:00, ens dirÃ  el consum d'aigua
que s'ha enregistrat des de les 00:00:00 fins les 01:00:00. El valor que
ens proporciona Ã©s en litres / hora * Dia\_setmana: Ã�s el dia de la
setmana en que s'ha enregistrat. * Mes: El mes en que s'ha enregistrat
el valor. SerÃ  sempre el mes de marÃ§.

En quant al tipus de variables, veiem que \emph{Num\_poliÃ§a},
\emph{Categoria}, \emph{Subcategoria}, \emph{Dia\_setmana}, \emph{Mes}
sÃ³n variables de text. \emph{Date\_observed} Ã©s tipus data. \emph{Consum
(l)} Ã©s tipus valor flotant

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{34}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}ajuntament} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{==} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Ajuntament}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{35}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}oficines} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{==} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Oficines}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}
\PY{n}{df\PYZus{}oficines}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{35}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
        Num\_poliÃ§a       Date\_observed       Categoria Subcategoria  \textbackslash{}
6695            10 2023-03-01 00:00:00  Edifici Privat     Oficines
6696            10 2023-03-01 01:00:00  Edifici Privat     Oficines
6697            10 2023-03-01 02:00:00  Edifici Privat     Oficines
6698            10 2023-03-01 03:00:00  Edifici Privat     Oficines
6699            10 2023-03-01 04:00:00  Edifici Privat     Oficines
{\ldots}            {\ldots}                 {\ldots}             {\ldots}          {\ldots}
258906         348 2023-03-31 19:00:00  Edifici Privat     Oficines
258907         348 2023-03-31 20:00:00  Edifici Privat     Oficines
258908         348 2023-03-31 21:00:00  Edifici Privat     Oficines
258909         348 2023-03-31 22:00:00  Edifici Privat     Oficines
258910         348 2023-03-31 23:00:00  Edifici Privat     Oficines

        Consum (l) Dia\_setmana      hora
6695      0.000000    Dimecres  00:00:00
6696      0.000000    Dimecres  01:00:00
6697      0.000000    Dimecres  02:00:00
6698      0.000000    Dimecres  03:00:00
6699      0.000000    Dimecres  04:00:00
{\ldots}            {\ldots}         {\ldots}       {\ldots}
258906    1.698355   Divendres  19:00:00
258907    0.000000   Divendres  20:00:00
258908    0.000000   Divendres  21:00:00
258909    0.000000   Divendres  22:00:00
258910    0.000000   Divendres  23:00:00

[252216 rows x 7 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{36}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}escoles} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{==} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Centre Educatiu}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{37}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}hospitals} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{==} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Hospital}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{38}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}policia} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{==} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Policia}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{39}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}habitatge} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{==} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Vivenda}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}
\PY{n}{df\PYZus{}habitatge}\PY{o}{.}\PY{n}{info}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
<class 'pandas.core.frame.DataFrame'>
Int64Index: 898008 entries, 258911 to 1156918
Data columns (total 7 columns):
 \#   Column         Non-Null Count   Dtype
---  ------         --------------   -----
 0   Num\_poliÃ§a     898008 non-null  int64
 1   Date\_observed  898008 non-null  datetime64[ns]
 2   Categoria      898008 non-null  object
 3   Subcategoria   898008 non-null  object
 4   Consum (l)     898008 non-null  float64
 5   Dia\_setmana    898008 non-null  object
 6   hora           898008 non-null  object
dtypes: datetime64[ns](1), float64(1), int64(1), object(4)
memory usage: 54.8+ MB
    \end{Verbatim}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{40}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}industria} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{==} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Industria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{41}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}ajuntament}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{41}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
     Num\_poliÃ§a       Date\_observed       Categoria Subcategoria  Consum (l)  \textbackslash{}
0             1 2023-03-01 00:00:00  Edifici Public   Ajuntament    0.000000
1             1 2023-03-01 01:00:00  Edifici Public   Ajuntament    0.000000
2             1 2023-03-01 02:00:00  Edifici Public   Ajuntament    0.000000
3             1 2023-03-01 03:00:00  Edifici Public   Ajuntament    0.000000
4             1 2023-03-01 04:00:00  Edifici Public   Ajuntament    0.000000
..          {\ldots}                 {\ldots}             {\ldots}          {\ldots}         {\ldots}
739           1 2023-03-31 19:00:00  Edifici Public   Ajuntament   24.458994
740           1 2023-03-31 20:00:00  Edifici Public   Ajuntament    0.000000
741           1 2023-03-31 21:00:00  Edifici Public   Ajuntament    0.000000
742           1 2023-03-31 22:00:00  Edifici Public   Ajuntament    0.000000
743           1 2023-03-31 23:00:00  Edifici Public   Ajuntament    0.000000

    Dia\_setmana      hora
0      Dimecres  00:00:00
1      Dimecres  01:00:00
2      Dimecres  02:00:00
3      Dimecres  03:00:00
4      Dimecres  04:00:00
..          {\ldots}       {\ldots}
739   Divendres  19:00:00
740   Divendres  20:00:00
741   Divendres  21:00:00
742   Divendres  22:00:00
743   Divendres  23:00:00

[744 rows x 7 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{42}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{k+kn}{import} \PY{n+nn}{matplotlib}\PY{n+nn}{.}\PY{n+nn}{pyplot} \PY{k}{as} \PY{n+nn}{plt}

\PY{n}{plt}\PY{o}{.}\PY{n}{boxplot}\PY{p}{(}\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xlabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{ylabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum en litres}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{title}\PY{p}{(}\PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{Boxplot de l}\PY{l+s+s2}{\PYZsq{}}\PY{l+s+s2}{Ajuntament}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{show}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{center}
    \adjustimage{max size={0.9\linewidth}{0.9\paperheight}}{output_59_0.png}
    \end{center}
    { \hspace*{\fill} \\}
    
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{43}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}oficines}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{43}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
        Num\_poliÃ§a       Date\_observed       Categoria Subcategoria  \textbackslash{}
6695            10 2023-03-01 00:00:00  Edifici Privat     Oficines
6696            10 2023-03-01 01:00:00  Edifici Privat     Oficines
6697            10 2023-03-01 02:00:00  Edifici Privat     Oficines
6698            10 2023-03-01 03:00:00  Edifici Privat     Oficines
6699            10 2023-03-01 04:00:00  Edifici Privat     Oficines
{\ldots}            {\ldots}                 {\ldots}             {\ldots}          {\ldots}
258906         348 2023-03-31 19:00:00  Edifici Privat     Oficines
258907         348 2023-03-31 20:00:00  Edifici Privat     Oficines
258908         348 2023-03-31 21:00:00  Edifici Privat     Oficines
258909         348 2023-03-31 22:00:00  Edifici Privat     Oficines
258910         348 2023-03-31 23:00:00  Edifici Privat     Oficines

        Consum (l) Dia\_setmana      hora
6695      0.000000    Dimecres  00:00:00
6696      0.000000    Dimecres  01:00:00
6697      0.000000    Dimecres  02:00:00
6698      0.000000    Dimecres  03:00:00
6699      0.000000    Dimecres  04:00:00
{\ldots}            {\ldots}         {\ldots}       {\ldots}
258906    1.698355   Divendres  19:00:00
258907    0.000000   Divendres  20:00:00
258908    0.000000   Divendres  21:00:00
258909    0.000000   Divendres  22:00:00
258910    0.000000   Divendres  23:00:00

[252216 rows x 7 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{44}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{plt}\PY{o}{.}\PY{n}{boxplot}\PY{p}{(}\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xlabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{ylabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum en litres}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{title}\PY{p}{(}\PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{Boxplot de les oficines}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{show}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{center}
    \adjustimage{max size={0.9\linewidth}{0.9\paperheight}}{output_61_0.png}
    \end{center}
    { \hspace*{\fill} \\}
    
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{45}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}escoles}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{45}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
      Num\_poliÃ§a       Date\_observed       Categoria     Subcategoria  \textbackslash{}
3719           6 2023-03-01 00:00:00  Edifici Public  Centre Educatiu
3720           6 2023-03-01 01:00:00  Edifici Public  Centre Educatiu
3721           6 2023-03-01 02:00:00  Edifici Public  Centre Educatiu
3722           6 2023-03-01 03:00:00  Edifici Public  Centre Educatiu
3723           6 2023-03-01 04:00:00  Edifici Public  Centre Educatiu
{\ldots}          {\ldots}                 {\ldots}             {\ldots}              {\ldots}
6690           9 2023-03-31 19:00:00  Edifici Public  Centre Educatiu
6691           9 2023-03-31 20:00:00  Edifici Public  Centre Educatiu
6692           9 2023-03-31 21:00:00  Edifici Public  Centre Educatiu
6693           9 2023-03-31 22:00:00  Edifici Public  Centre Educatiu
6694           9 2023-03-31 23:00:00  Edifici Public  Centre Educatiu

      Consum (l) Dia\_setmana      hora
3719    0.000000    Dimecres  00:00:00
3720    0.000000    Dimecres  01:00:00
3721    0.000000    Dimecres  02:00:00
3722    0.000000    Dimecres  03:00:00
3723    0.000000    Dimecres  04:00:00
{\ldots}          {\ldots}         {\ldots}       {\ldots}
6690   50.335648   Divendres  19:00:00
6691   48.644743   Divendres  20:00:00
6692    0.000000   Divendres  21:00:00
6693    0.000000   Divendres  22:00:00
6694    0.000000   Divendres  23:00:00

[2976 rows x 7 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{46}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
 \PY{n}{plt}\PY{o}{.}\PY{n}{boxplot}\PY{p}{(}\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xlabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{ylabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum en litres}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{title}\PY{p}{(}\PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{Boxplot de les escoles}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{show}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{center}
    \adjustimage{max size={0.9\linewidth}{0.9\paperheight}}{output_63_0.png}
    \end{center}
    { \hspace*{\fill} \\}
    
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{47}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}hospitals}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{47}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
      Num\_poliÃ§a       Date\_observed       Categoria Subcategoria  \textbackslash{}
744            2 2023-03-01 00:00:00  Edifici Public     Hospital
745            2 2023-03-01 01:00:00  Edifici Public     Hospital
746            2 2023-03-01 02:00:00  Edifici Public     Hospital
747            2 2023-03-01 03:00:00  Edifici Public     Hospital
748            2 2023-03-01 04:00:00  Edifici Public     Hospital
{\ldots}          {\ldots}                 {\ldots}             {\ldots}          {\ldots}
2226           3 2023-03-31 19:00:00  Edifici Public     Hospital
2227           3 2023-03-31 20:00:00  Edifici Public     Hospital
2228           3 2023-03-31 21:00:00  Edifici Public     Hospital
2229           3 2023-03-31 22:00:00  Edifici Public     Hospital
2230           3 2023-03-31 23:00:00  Edifici Public     Hospital

       Consum (l) Dia\_setmana      hora
744    320.967310    Dimecres  00:00:00
745    312.138378    Dimecres  01:00:00
746    286.194357    Dimecres  02:00:00
747    281.699283    Dimecres  03:00:00
748    286.736066    Dimecres  04:00:00
{\ldots}           {\ldots}         {\ldots}       {\ldots}
2226  2911.679498   Divendres  19:00:00
2227  1815.657361   Divendres  20:00:00
2228  1579.288964   Divendres  21:00:00
2229  1038.977564   Divendres  22:00:00
2230   507.450329   Divendres  23:00:00

[1487 rows x 7 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{48}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
  \PY{n}{plt}\PY{o}{.}\PY{n}{boxplot}\PY{p}{(}\PY{n}{df\PYZus{}hospitals}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xlabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{ylabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum en litres}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{title}\PY{p}{(}\PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{Boxplot dels hospitals}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{show}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{center}
    \adjustimage{max size={0.9\linewidth}{0.9\paperheight}}{output_65_0.png}
    \end{center}
    { \hspace*{\fill} \\}
    
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{49}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}policia}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{49}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
      Num\_poliÃ§a       Date\_observed       Categoria Subcategoria  Consum (l)  \textbackslash{}
2231           4 2023-03-01 00:00:00  Edifici Public      Policia    0.000000
2232           4 2023-03-01 01:00:00  Edifici Public      Policia    0.000000
2233           4 2023-03-01 02:00:00  Edifici Public      Policia    0.000000
2234           4 2023-03-01 03:00:00  Edifici Public      Policia    0.000000
2235           4 2023-03-01 04:00:00  Edifici Public      Policia    0.000000
{\ldots}          {\ldots}                 {\ldots}             {\ldots}          {\ldots}         {\ldots}
3714           5 2023-03-31 19:00:00  Edifici Public      Policia    0.793052
3715           5 2023-03-31 20:00:00  Edifici Public      Policia    0.000000
3716           5 2023-03-31 21:00:00  Edifici Public      Policia    0.000000
3717           5 2023-03-31 22:00:00  Edifici Public      Policia    0.000000
3718           5 2023-03-31 23:00:00  Edifici Public      Policia    0.000000

     Dia\_setmana      hora
2231    Dimecres  00:00:00
2232    Dimecres  01:00:00
2233    Dimecres  02:00:00
2234    Dimecres  03:00:00
2235    Dimecres  04:00:00
{\ldots}          {\ldots}       {\ldots}
3714   Divendres  19:00:00
3715   Divendres  20:00:00
3716   Divendres  21:00:00
3717   Divendres  22:00:00
3718   Divendres  23:00:00

[1488 rows x 7 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{50}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{plt}\PY{o}{.}\PY{n}{boxplot}\PY{p}{(}\PY{n}{df\PYZus{}policia}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xlabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{ylabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum en litres}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{title}\PY{p}{(}\PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{Boxplot de les comissaries de policia}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{show}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{center}
    \adjustimage{max size={0.9\linewidth}{0.9\paperheight}}{output_67_0.png}
    \end{center}
    { \hspace*{\fill} \\}
    
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{51}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}habitatge}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{51}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
         Num\_poliÃ§a       Date\_observed       Categoria Subcategoria  \textbackslash{}
258911          350 2023-03-01 00:00:00  Edifici Privat      Vivenda
258912          350 2023-03-01 01:00:00  Edifici Privat      Vivenda
258913          350 2023-03-01 02:00:00  Edifici Privat      Vivenda
258914          350 2023-03-01 03:00:00  Edifici Privat      Vivenda
258915          350 2023-03-01 04:00:00  Edifici Privat      Vivenda
{\ldots}             {\ldots}                 {\ldots}             {\ldots}          {\ldots}
1156914        1556 2023-03-31 19:00:00  Edifici Privat      Vivenda
1156915        1556 2023-03-31 20:00:00  Edifici Privat      Vivenda
1156916        1556 2023-03-31 21:00:00  Edifici Privat      Vivenda
1156917        1556 2023-03-31 22:00:00  Edifici Privat      Vivenda
1156918        1556 2023-03-31 23:00:00  Edifici Privat      Vivenda

         Consum (l) Dia\_setmana      hora
258911     2.823532    Dimecres  00:00:00
258912     2.288776    Dimecres  01:00:00
258913     2.497689    Dimecres  02:00:00
258914     2.927033    Dimecres  03:00:00
258915     2.058034    Dimecres  04:00:00
{\ldots}             {\ldots}         {\ldots}       {\ldots}
1156914   30.957215   Divendres  19:00:00
1156915   29.583296   Divendres  20:00:00
1156916   20.208409   Divendres  21:00:00
1156917    2.896160   Divendres  22:00:00
1156918    2.456296   Divendres  23:00:00

[898008 rows x 7 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{52}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{plt}\PY{o}{.}\PY{n}{boxplot}\PY{p}{(}\PY{n}{df\PYZus{}habitatge}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xlabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{ylabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum en litres}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{title}\PY{p}{(}\PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{Boxplot dels habitatges}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{show}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{center}
    \adjustimage{max size={0.9\linewidth}{0.9\paperheight}}{output_69_0.png}
    \end{center}
    { \hspace*{\fill} \\}
    
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{53}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}industria}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{53}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
         Num\_poliÃ§a       Date\_observed       Categoria Subcategoria  \textbackslash{}
1156919        1558 2023-03-01 00:00:00  Edifici Privat    Industria
1156920        1558 2023-03-01 01:00:00  Edifici Privat    Industria
1156921        1558 2023-03-01 02:00:00  Edifici Privat    Industria
1156922        1558 2023-03-01 03:00:00  Edifici Privat    Industria
1156923        1558 2023-03-01 04:00:00  Edifici Privat    Industria
{\ldots}             {\ldots}                 {\ldots}             {\ldots}          {\ldots}
1171050        1576 2023-03-31 19:00:00  Edifici Privat    Industria
1171051        1576 2023-03-31 20:00:00  Edifici Privat    Industria
1171052        1576 2023-03-31 21:00:00  Edifici Privat    Industria
1171053        1576 2023-03-31 22:00:00  Edifici Privat    Industria
1171054        1576 2023-03-31 23:00:00  Edifici Privat    Industria

         Consum (l) Dia\_setmana      hora
1156919    7.485093    Dimecres  00:00:00
1156920   10.608852    Dimecres  01:00:00
1156921   11.751831    Dimecres  02:00:00
1156922   10.842465    Dimecres  03:00:00
1156923   13.327349    Dimecres  04:00:00
{\ldots}             {\ldots}         {\ldots}       {\ldots}
1171050  102.653225   Divendres  19:00:00
1171051  117.688343   Divendres  20:00:00
1171052  103.093231   Divendres  21:00:00
1171053   20.243694   Divendres  22:00:00
1171054   19.053337   Divendres  23:00:00

[14136 rows x 7 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{54}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{plt}\PY{o}{.}\PY{n}{boxplot}\PY{p}{(}\PY{n}{df\PYZus{}industria}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{xlabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{ylabel}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum en litres}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{title}\PY{p}{(}\PY{l+s+s2}{\PYZdq{}}\PY{l+s+s2}{Boxplot de les industries}\PY{l+s+s2}{\PYZdq{}}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{show}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{center}
    \adjustimage{max size={0.9\linewidth}{0.9\paperheight}}{output_71_0.png}
    \end{center}
    { \hspace*{\fill} \\}
    
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{55}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{rename}\PY{p}{(}\PY{n}{columns}\PY{o}{=}\PY{p}{\PYZob{}}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Num\PYZus{}poliÃ§a}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Num\PYZus{}poliza}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{hora}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Hora}\PY{l+s+s1}{\PYZsq{}}\PY{p}{\PYZcb{}}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{68}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{info}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
<class 'pandas.core.frame.DataFrame'>
RangeIndex: 1171055 entries, 0 to 1171054
Data columns (total 7 columns):
 \#   Column         Non-Null Count    Dtype
---  ------         --------------    -----
 0   Num\_poliza     1171055 non-null  int64
 1   Date\_observed  1171055 non-null  datetime64[ns]
 2   Categoria      1171055 non-null  object
 3   Subcategoria   1171055 non-null  object
 4   Consum (l)     1171055 non-null  float64
 5   Dia\_setmana    1171055 non-null  object
 6   Hora           1171055 non-null  object
dtypes: datetime64[ns](1), float64(1), int64(1), object(4)
memory usage: 62.5+ MB
    \end{Verbatim}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{66}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{o}{.}\PY{n}{str}\PY{o}{.}\PY{n}{replace}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Vivenda}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Habitatge}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{67}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{to\PYZus{}csv}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{df\PYZus{}final\PYZus{}def.csv}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{index}\PY{o}{=}\PY{k+kc}{False}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{58}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{shape}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{58}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
(1171055, 7)
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{69}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{rename}\PY{p}{(}\PY{n}{columns}\PY{o}{=} \PY{p}{\PYZob{}}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Num\PYZus{}poliza}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{num\PYZus{}poliza}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{date\PYZus{}observed}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{categoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{subcategoria}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{consum}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{dia\PYZus{}setmana}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Hora}\PY{l+s+s1}{\PYZsq{}}\PY{p}{:}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{hora}\PY{l+s+s1}{\PYZsq{}}\PY{p}{\PYZcb{}}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{70}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{info}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{Verbatim}[commandchars=\\\{\}]
<class 'pandas.core.frame.DataFrame'>
RangeIndex: 1171055 entries, 0 to 1171054
Data columns (total 7 columns):
 \#   Column         Non-Null Count    Dtype
---  ------         --------------    -----
 0   num\_poliza     1171055 non-null  int64
 1   date\_observed  1171055 non-null  datetime64[ns]
 2   categoria      1171055 non-null  object
 3   subcategoria   1171055 non-null  object
 4   consum         1171055 non-null  float64
 5   dia\_setmana    1171055 non-null  object
 6   hora           1171055 non-null  object
dtypes: datetime64[ns](1), float64(1), int64(1), object(4)
memory usage: 62.5+ MB
    \end{Verbatim}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{60}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final\PYZus{}1} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{iloc}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{:}\PY{l+m+mi}{258910}\PY{o}{+}\PY{l+m+mi}{1}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{61}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final\PYZus{}2} \PY{o}{=} \PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{iloc}\PY{p}{[}\PY{l+m+mi}{258911}\PY{p}{:}\PY{l+m+mi}{1171054}\PY{o}{+}\PY{l+m+mi}{1}\PY{p}{]}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{71}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{71}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
         num\_poliza       date\_observed       categoria subcategoria  \textbackslash{}
0                 1 2023-03-01 00:00:00  Edifici Public   Ajuntament
1                 1 2023-03-01 01:00:00  Edifici Public   Ajuntament
2                 1 2023-03-01 02:00:00  Edifici Public   Ajuntament
3                 1 2023-03-01 03:00:00  Edifici Public   Ajuntament
4                 1 2023-03-01 04:00:00  Edifici Public   Ajuntament
{\ldots}             {\ldots}                 {\ldots}             {\ldots}          {\ldots}
1171050        1576 2023-03-31 19:00:00  Edifici Privat    Industria
1171051        1576 2023-03-31 20:00:00  Edifici Privat    Industria
1171052        1576 2023-03-31 21:00:00  Edifici Privat    Industria
1171053        1576 2023-03-31 22:00:00  Edifici Privat    Industria
1171054        1576 2023-03-31 23:00:00  Edifici Privat    Industria

             consum dia\_setmana      hora
0          0.000000    Dimecres  00:00:00
1          0.000000    Dimecres  01:00:00
2          0.000000    Dimecres  02:00:00
3          0.000000    Dimecres  03:00:00
4          0.000000    Dimecres  04:00:00
{\ldots}             {\ldots}         {\ldots}       {\ldots}
1171050  102.653225   Divendres  19:00:00
1171051  117.688343   Divendres  20:00:00
1171052  103.093231   Divendres  21:00:00
1171053   20.243694   Divendres  22:00:00
1171054   19.053337   Divendres  23:00:00

[1171055 rows x 7 columns]
\end{Verbatim}
\end{tcolorbox}
        
    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
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\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final\PYZus{}2}
\end{Verbatim}
\end{tcolorbox}

            \begin{tcolorbox}[breakable, size=fbox, boxrule=.5pt, pad at break*=1mm, opacityfill=0]
\prompt{Out}{outcolor}{63}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
         Num\_poliza       Date\_observed       Categoria Subcategoria  \textbackslash{}
258911          350 2023-03-01 00:00:00  Edifici Privat      Vivenda
258912          350 2023-03-01 01:00:00  Edifici Privat      Vivenda
258913          350 2023-03-01 02:00:00  Edifici Privat      Vivenda
258914          350 2023-03-01 03:00:00  Edifici Privat      Vivenda
258915          350 2023-03-01 04:00:00  Edifici Privat      Vivenda
{\ldots}             {\ldots}                 {\ldots}             {\ldots}          {\ldots}
1171050        1576 2023-03-31 19:00:00  Edifici Privat    Industria
1171051        1576 2023-03-31 20:00:00  Edifici Privat    Industria
1171052        1576 2023-03-31 21:00:00  Edifici Privat    Industria
1171053        1576 2023-03-31 22:00:00  Edifici Privat    Industria
1171054        1576 2023-03-31 23:00:00  Edifici Privat    Industria

         Consum (l) Dia\_setmana      Hora
258911     2.823532    Dimecres  00:00:00
258912     2.288776    Dimecres  01:00:00
258913     2.497689    Dimecres  02:00:00
258914     2.927033    Dimecres  03:00:00
258915     2.058034    Dimecres  04:00:00
{\ldots}             {\ldots}         {\ldots}       {\ldots}
1171050  102.653225   Divendres  19:00:00
1171051  117.688343   Divendres  20:00:00
1171052  103.093231   Divendres  21:00:00
1171053   20.243694   Divendres  22:00:00
1171054   19.053337   Divendres  23:00:00

[912144 rows x 7 columns]
\end{Verbatim}
\end{tcolorbox}
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\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{df\PYZus{}final\PYZus{}1}\PY{o}{.}\PY{n}{to\PYZus{}csv}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{df\PYZus{}final\PYZus{}1.csv}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{index}\PY{o}{=}\PY{k+kc}{False}\PY{p}{)}
\end{Verbatim}
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\PY{n}{df\PYZus{}final}\PY{o}{.}\PY{n}{to\PYZus{}csv}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{df\PYZus{}final.csv}\PY{l+s+s1}{\PYZsq{}}\PY{p}{,} \PY{n}{index}\PY{o}{=}\PY{k+kc}{False}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}

    \begin{tcolorbox}[breakable, size=fbox, boxrule=1pt, pad at break*=1mm,colback=cellbackground, colframe=cellborder]
\prompt{In}{incolor}{80}{\boxspacing}
\begin{Verbatim}[commandchars=\\\{\}]
\PY{n}{fig}\PY{p}{,} \PY{n}{axes} \PY{o}{=} \PY{n}{plt}\PY{o}{.}\PY{n}{subplots}\PY{p}{(}\PY{n}{nrows}\PY{o}{=}\PY{l+m+mi}{4}\PY{p}{,} \PY{n}{ncols}\PY{o}{=}\PY{l+m+mi}{2}\PY{p}{,} \PY{n}{figsize}\PY{o}{=}\PY{p}{(}\PY{l+m+mi}{5}\PY{p}{,} \PY{l+m+mi}{8}\PY{p}{)}\PY{p}{)}

\PY{n}{axes}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{,} \PY{l+m+mi}{0}\PY{p}{]}\PY{o}{.}\PY{n}{boxplot}\PY{p}{(}\PY{n}{df\PYZus{}ajuntament}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{axes}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{,} \PY{l+m+mi}{1}\PY{p}{]}\PY{o}{.}\PY{n}{boxplot}\PY{p}{(}\PY{n}{df\PYZus{}hospitals}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{axes}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{,} \PY{l+m+mi}{0}\PY{p}{]}\PY{o}{.}\PY{n}{boxplot}\PY{p}{(}\PY{n}{df\PYZus{}policia}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{axes}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{,} \PY{l+m+mi}{1}\PY{p}{]}\PY{o}{.}\PY{n}{boxplot}\PY{p}{(}\PY{n}{df\PYZus{}escoles}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{axes}\PY{p}{[}\PY{l+m+mi}{2}\PY{p}{,} \PY{l+m+mi}{0}\PY{p}{]}\PY{o}{.}\PY{n}{boxplot}\PY{p}{(}\PY{n}{df\PYZus{}habitatge}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{axes}\PY{p}{[}\PY{l+m+mi}{2}\PY{p}{,} \PY{l+m+mi}{1}\PY{p}{]}\PY{o}{.}\PY{n}{boxplot}\PY{p}{(}\PY{n}{df\PYZus{}oficines}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}
\PY{n}{axes}\PY{p}{[}\PY{l+m+mi}{3}\PY{p}{,} \PY{l+m+mi}{0}\PY{p}{]}\PY{o}{.}\PY{n}{boxplot}\PY{p}{(}\PY{n}{df\PYZus{}industria}\PY{p}{[}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Consum (l)}\PY{l+s+s1}{\PYZsq{}}\PY{p}{]}\PY{p}{)}

\PY{n}{axes}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{,} \PY{l+m+mi}{0}\PY{p}{]}\PY{o}{.}\PY{n}{set\PYZus{}title}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Boxplot Ajuntament}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{axes}\PY{p}{[}\PY{l+m+mi}{0}\PY{p}{,} \PY{l+m+mi}{1}\PY{p}{]}\PY{o}{.}\PY{n}{set\PYZus{}title}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Boxplot Hospitals}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{axes}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{,} \PY{l+m+mi}{0}\PY{p}{]}\PY{o}{.}\PY{n}{set\PYZus{}title}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Boxplot Policia}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{axes}\PY{p}{[}\PY{l+m+mi}{1}\PY{p}{,} \PY{l+m+mi}{1}\PY{p}{]}\PY{o}{.}\PY{n}{set\PYZus{}title}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Boxplot Escoles}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{axes}\PY{p}{[}\PY{l+m+mi}{2}\PY{p}{,} \PY{l+m+mi}{0}\PY{p}{]}\PY{o}{.}\PY{n}{set\PYZus{}title}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Boxplot Habitatges}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{axes}\PY{p}{[}\PY{l+m+mi}{2}\PY{p}{,} \PY{l+m+mi}{1}\PY{p}{]}\PY{o}{.}\PY{n}{set\PYZus{}title}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Boxplot Oficines}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
\PY{n}{axes}\PY{p}{[}\PY{l+m+mi}{3}\PY{p}{,} \PY{l+m+mi}{0}\PY{p}{]}\PY{o}{.}\PY{n}{set\PYZus{}title}\PY{p}{(}\PY{l+s+s1}{\PYZsq{}}\PY{l+s+s1}{Boxplot Industries}\PY{l+s+s1}{\PYZsq{}}\PY{p}{)}
                
\PY{n}{plt}\PY{o}{.}\PY{n}{tight\PYZus{}layout}\PY{p}{(}\PY{p}{)}
\PY{n}{plt}\PY{o}{.}\PY{n}{show}\PY{p}{(}\PY{p}{)}
\end{Verbatim}
\end{tcolorbox}
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A.3.3  Analisi

Una bona analisi profunda de les dades €s una part essencial
per a la realitzaci6 del treball. Aquest procés permet entre
d’altres coses coneixer i entendre les dades i identificar
anomalies o valors atipics. Per a comengar amb 1’analisi,
comencgarem imprimint per pantalla una descripcié del
conjunt de dades. Aixo0 ens servira per posar-nos en context
i saber el volum de dades amb el que treballem.

Num_poliga Date_observed  Categoria Subcategoria Consum (I) Dia_setmana Mes

count 1171056 1171056 1171056 1171056 1.169171e+06 1171056 1171056
unique 1574 NaN 2 7 NaN 7 1
top 0001 NaN  Edifici Privat Vivenda NaN Dimecres Marg
freq 744 NaN 1164360 898008 NaN 188880 1171056
mean NaN  2023-03-16 11:30:00 NaN NaN  2.030204e+01 NaN NaN
min NaN 2023-03-0100:00:00 NaN NaN -1.280385e+03 NaN NaN
25% NaN  2023-03-08 17:45:00 NaN NaN  2.830134e+00 NaN NaN
50% NaN  2023-03-16 11:30:00 NaN NaN 1.522641e+01 NaN NaN
75% NaN  2023-03-24 05:15:00 NaN NaN 2.409191e+01 NaN NaN
max NaN  2023-03-3123:00:00 NaN NaN  7.549186e+03 NaN NaN
std NaN NaN NaN NaN  8.939636e+01 NaN NaN

Fig. 9: Descripci6 del conjunt de dades

Com bé podem observar a la figura 9, disposem d’un
dataset, on hi tenim 1.171.056 registres i 7 variables que
son:

« Num_polissa: Es el nimero identificador del contracte

que ens relaciona 1’edifici amb el contracte de la
companyia d’aigiies.

* Date_observed: Valor de la data en format datetime
YYYY-mm-dd HH:mm:ss. Observem que tenim
registres de cada hora, des del 01-03-2023 a les
00:00:00, fins al 31-03-2023 a les 23:00:00.

» Categoria: Ens defineix si ’edifici és public o privat.
* Subcategoria: Ens diu de quin tipus d’edifici es tracta.

« Consum (I): Es el valor de consum que registra al
final de cada hora. Es a dir, a les 01:00:00, ens
dira el consum d’aigua que s’ha enregistrat des de
les 00:00:00 fins les 01:00:00. EI valor que ens
proporciona és en litres / hora.

* Dia_setmana: Es el dia de la setmana en que s’ha
enregistrat.

* Mes: El mes en que s’ha enregistrat el valor. Sera
sempre el mes de marg.

En quant al tipus de variables, veiem que:

e Variables de text: Num_polissa,
Subcategoria, Dia_setmana i Mes.

Categoria,

* Variable tipus data: Date_observed.

* Variable tipus flotant: Consum (1)

Un cop avaluat el conjunt de dades per sobre, és moment
d’aprofundir més, i avaluar la columna Subcategoria, ja
que és una columna prou descriptiva d’on podem treure
informacid rellevant que ens pot ser interessant.

Com podem observar, aquesta disposa de 7 tipus d’edificis,
on de cadascun d’ells se li fara una avaluacié del consum

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 1171056 entries, @ to 1171055
Data columns (total 7 columns):

# Column Non-Null Count Dtype

@ Num_polica 1171056 non-null int64

1 Date_observed 1171056 non-null datetime64[ns]
2 Categoria 1171056 non-null object

3  Subcategoria 1171056 non-null object

4  Consum (1) 1169171 non-null float64

5 Dia_setmana 1171056 non-null object

6 Mes 1171056 non-null object

dtypes: datetime64([ns](1), float64(1), int64(1), object(4)
memory usage: 62.5+ MB

Fig. 10: Descripci6 2 del conjunt de dades

Tipus de edificis: 'Vivenda'

'Industria'l

['Ajuntament' 'Hospital' 'Policia' 'Centre Educatiu' 'Oficines’

Fig. 11: Tipus d’edificis del dataframe

d’aigua individual, ja que seria poc significatiu realitzar
I’estudi en general, perque¢ cada tipus d’edifici té uns
patrons i un valor de consum totalment diferents de la resta.
Seguidament avaluarem la distribucié dels valors de
consum obtinguts:

Com bé podem observar a la figura 12, disposem de 7
diagrames de caixa, cadascun dels quals representa els
valors de consum per a cada subcategoria dels edificis.
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Fig. 12: Boxplots dels edificis

En primer lloc, per a ’ajuntament veiem que el 50% de
les dades estan bastant dispersades, pero entren dins d’una
normalitat on no hi ha valors outliers.

Seguidament, a les escoles podem trobar alguna cosa
semblant a les dades de I’ajuntament en quant a la dispersi6.
Tenim el 50% de les dades per valors molt proxims a 0, on
I’escola esta tancada per tant no hi ha consum d’aigua. Per
altra banda hi trobem també una alta dispersi6 en quant als
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valors de consum, incloent-hi varis outliers que poden ser
deguts a una possible fuga d’aigua o alguna font d’aigua
oberta per error.

Per a les comissaries de policia, podem observar que el
50% inicial de les dades es troben aproximades al 0, mentre
que I’altre 50% de les dades estan bastant dispersades, pero
entren dins d’una normalitat on no hi ha valors outliers
semblant a les dades de I’ajuntament.

Per als hospitals disposem dels valors de consum més alts,
on observem que el 50% de les dades es troba entre el 0
- 2.000 litres de consum d’aigua, mentre que ’altre 50%
restant, trobem que té una major dispersi6, amb valors de
fins a més de 7.000 litres d’aigua.

Si seguim amb el diagrama de caixa dels habitatges, trobem
que el primer 50% de consum es troba entre els 0 - 30 litres
de consum i no hi ha una gran dispersi6 respecte ’altre 45%
dels valors de consum. Mentre que trobem un 5% de les
dades que s6n outliers i tenen uns valors molt poc comuns i
més alterats del normal.

Per a les oficines, el 50% inicial de les dades es troben
aproximades als 0 litres de consum, mentre que 1’altre 50%
de les dades estan bastant dispersades, i hi trobem certs
valors els quals ens fan més dificil la lectura del grafic ja que
al ser valors outliers i estar tan dispersats complica poder
realitzar correctament la lectura dels valors més comuns.
Finalment, tenim el diagrama de caixa de les industries on
trobem el primer 50% de les dades entre valors de 0 - 20
litres aproximadament, mentre que 1’altre 50% de les dades
tenen una gran dispersid, arribant fins al consum de 350
litres d’aigua.

A.4 Dashboards individuals
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Fig. 14: Dashboard d’hospitals
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Fig. 17: Dashboard d’oficines
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Fig. 19: Dashboard d’inddstries



