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Annex Qualificacions

January 17, 2021

[8]: | #Importem llibreries
import pandas as pd
from matplotlib import pyplot as plt
import plotly.figure_factory as ff

[9]: #Llegim fitzers
qualiql = pd.read_csv('qualificacions-1920Q1.anonim.csv',delimiter="[")
qualig2 = pd.read_csv('qualificacions-1920Q2.anonim.csv',delimiter="[")

[10]:  #Eliminem columnes % renombrem
qualiql=qualiql.drop(columns=['Institucié', 'Departament','Examen Extra'])
qualig2=qualiq2.drop(columns=['Institucid', 'Departament'])
qualig2= qualiq2.rename(columns={"L1 (Real)": "L1", "Total L2 (Real)": "L2",
"Total L3 (Real)": "L3","Total Nota continuada (Real)": "Avaluacidé Continuada",
"Tasca:Examen de recuperacid (Real)": "Examen Recuperacié"})

[11]: | #Eliminem alumnes erronis % guardem fitzer
qualiqlaux = qualiql[qualiql.Grup != '10 100 20 30 40 50 60 70 80 90']
qualiq2aux = qualiq2[qualiq2.Grup != '21 extra L1']
qualiqlaux.to_csv("qualiQlarreglat.csv", index = False)
qualiq2aux.to_csv("qualiQ2arreglat.csv", index = False)

[12]: | #4rreglem grups

qualiql = qualiql[qualiql.Grup != '10 100 20 30 40 50 60 70 80 90']
qualiql.Grup=qualiql.Grup.apply(lambda x: int(x[0:3]))
qualiq2 = qualigq2[qualiq2.Grup != '21 extra L1']

qualiq2.Grup=qualiq2.Grup.apply(lambda x: int(x[0:3]))

[13]: | #Eliminem alumens sense mota

qualiql=qualiql[(qualiql["Examen Recuperacid"]!="-")|(qualiql["Avaluacid,
—Continuada"]!="-")]

qualig2=qualiq2[(qualiq2["Examen Recuperacid"]!="-")|(qualiq2["Avaluacid,
—Continuada"]!="-")]

[14] : | #guardem fitxzer dels grups
qualig2.to_csv("qualiQ2grups.csv", index = False)



[88]:

[89]:

[90]:

[91]:

Annex Logs Estudiants

January 18, 2021

#importem llibreries 71 llegim fitzers

import pandas as pd

import numpy as np

import re

import matplotlib.dates as mdates

from matplotlib import pyplot as plt

from matplotlib.dates import DateFormatter
import seaborn as sns
sns.set(rc={'figure.figsize': (11, 4)})
pd.set_option('display.max_colwidth', None)
est = pd.read_csv('logs-estudiants.anonim.csv',delimiter="|")
qualiq2g = pd.read_csv('qualiQ2grups.csv')
pd.set_option('mode.chained_assignment',None)
est=est.sort_index(ascending=False)

#Renombrem columnes
qualiq2g=qualiq2g[['ID', 'Grup']]

qualigq2g= qualiq2g.rename(columns={"ID":"Nom complet de 1'usuari"})

#Unim fitzers % creesm nova columna

dfl = est
df2 = qualiq2g
inner_join = pd.merge(df1l,

df2,
on ="Nom complet de 1l'usuari",
how ='inner')

est=inner_join

est= est.rename(columns={"Grup": "Subgrup"})

est ["Grup"]=est ["Subgrup"]//10%10

#Elimimnem columna © files
est=est.drop(columns=['Usuari afectat'])

est = est[est["Context de 1'esdeveniment"] != "Fitxer: Com treballar sota
—windows"]

est = est[est["Nom de 1'esdeveniment"] != "Events generals"]

est = est[est["Nom de 1'esdeveniment"] != "Llista d'usuaris mostrada"]

est = est[est["Nom de 1'esdeveniment"] != "Perfil de 1'usuari mostrat"]
est = est[est["Nom de 1'esdeveniment"] != "Activitat recent vista"]



est = est[est["Nom de 1'esdeveniment"] != "Llista d'instancies de mdéduls de
—curs vistos"]

est = est[est["Nom de 1'esdeveniment"] != "S'ha mostrat la llista d'insignies"]
est = est[est["Nom de 1l'esdeveniment"] != "Etiquetes afegides a un element"]
est = est[est["Nom de 1'esdeveniment"] != "S'ha mostrat 1'informe de 1'usuari"]
est = est[est["Nom de 1l'esdeveniment"] != "Curs cercat"]

est = est[est["Nom de 1'esdeveniment"] != "S'ha suprimit el debat"]

est = est[est["Nom de 1'esdeveniment"] != "S'ha suprimit el missatge"]

[92] : | #Escurcem descripcié
est['Descripci6'] = est['Descripcid'].str[26:]

[93]: est=est[est["Descripcidé"] != "has viewed the submission status page for the
—assignment with course module id '2280993'."]

[94]:  #Canviem tipus columna
est['Grup'] = est['Grup'].astype(str)
est['Subgrup'] = est['Subgrup'l].astype(str)

[95]: | #4Arreglem descripcid

est['Descripci6'] = est['Descripcid'].str.replace(’ D
est['Descripcidé'] = est['Descripcié'].str.replace(' ',' ')
[96]: s=[]

for e in est['Descripcid']:
if "the user with id " in e:
s.append(re.sub("the user with id '[0-9]{1,6}'",'', e, count=1))
else:
s .append (e)
est['Descripci62'] = s

[97]: | #Calculem nombre de lliuraments
nlliuraments=est[est["Nom de 1'esdeveniment"]=="S'ha creat la tramesa."]
nlliuraments=nlliuraments[["Nom complet de 1'usuari',"Descripci6"]]
nlliuraments=nlliuraments.drop_duplicates(subset=["Nom complet de,
—1'usuari","Descripci6"])

nlliuraments["Descripcidé"]=nlliuraments["Descripci6"].str[40:41] .astype(int)

[98]: tablel3 = nlliuraments.pivot_table(values=['Descripcié'], index="Nom complet de
—1'usuari",aggfunc=np.sum)
#tablel3["Descripcié"].value_counts()
tablel3.to_csv("fitxerspersona.csv", index = True)

[99]: tablel3["Descripci6"].value_counts().sort_index() .plot.bar()
plt.ylabel('Freqiéncia')
plt.xlabel('Nombre fitxers')
plt.title("Nombre de fitxers tramesos per estudiant", y=1.01, fontsize=20)



[99]:

[100] :

[101]:

[102]:

[103]:

Text(0.5, 1.01, 'Nombre de fitxers tramesos per estudiant')
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table_nlliura=tablel3["Descripcid"] .value_counts() .sort_index()
table_nlliura=table_nlliura.to_frame()
table_nlliura=table_nlliura.rename(columns={"Descripcid": "Freqiéncia"})
table_nlliural'Acummulat'] = table_nlliura["Freqiéncia"].cumsum()

table_nlliura.reset_index(inplace=True)
table_nlliura=table_nlliura.rename(columns={"index": "Nombre de fitxers,
—tramesos"})

table_nlliura2=tablel3["Descripcid"].value_counts() .sort_index(ascending =
—False)

table nlliura2=table nlliura2.to_frame()

table_nlliura2=table_nlliura2.rename(columns={"Descripcié": "Freqiiéncia"})

table_nlliura2['Acummulat'] = table_nlliura2["Freqiiéncia"].cumsum()

table _nlliura?2

table_nlliura2.reset_index(inplace=True)
table_nlliura2=table_nlliura2.rename(columns={"index": "Nombre de fitxers,
—tramesos"})

table_nlliura2=table_nlliura2.sort_values(by="Nombre de fitxers tramesos",
—ascending = False)

fig=table_nlliura2.sort_index(ascending = False).plot.bar(x='Nombre de fitxers
—tramesos', y='Acummulat')

plt.axhline(y=103, color='green', linestyle='--', label='807%"')

plt.title("Nombre de fitxers tramesos acumulat", y=1.01, fontsize=20)

plt.ylabel("Nombre d'estudiants acummulat", labelpad=15)

plt.xlabel("Nombre de fitxers tramesos", labelpad=15)



[103]: Text(0.5, 0, 'Nombre de fitxers tramesos')

Nombre de fitxers tramesos acumulat
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[104]: | #4rreglem descripcio
s=[]
for e in est['Descripci62']:
if "the submission with id" in e:
s.append(re.sub("the submission with id '[0-9]{1,7}'",'the submission',
~ e, count=1))
else:
s .append (e)
est['Descripcid3']
s=[]
for e in est['Descripcid3']:
if "uploaded " in e:
s.append(re.sub("uploaded '[0-9]{1,1}'", 'uploaded', e, count=1))
else:
s .append (e)
est['Descripciod'] = s
s=[]
for e in est['Descripcidd']:
if "discussion with id " in e:
s.append(re.sub("discussion with id '[0-9]{1,6}'",'discussion', e,
—count=1))
else:
s .append (e)
est['Descripcidb']
s=[]
for e in est['Descripcidb']:
if "post with id " in e:
s.append(re.sub("post with id '[0-9]{1,6}'",'post', e, count=1))



else:
s .append (e)
est['Descripcié6'] = s
s=[]
for e in est['Descripcid6']:
if "comment with id " in e:
s.append(re.sub("comment with id '[0-9]{1,5}'",'comment', e, count=1))
else:
s .append (e)
est['Descripcidé7'] = s

[105] : est= est.rename(columns={"Nom complet de l'usuari": "Usuari", "Context de
—1'esdeveniment": "Context", "Nom de 1'esdeveniment": "Esdeveniment","Hora":
—"Temps"})

dates=pd.to_datetime(est['Temps'], format='%d/%m/%Y %H:%M', errors='ignore')
est['Temps']=dates

[106]: est=est.
—drop(columns=['Descripcié’', 'Descripcidé2', 'Descripcid3', 'Descripcidd’', 'Descripcidb', 'Descrip
est= est.rename(columns={"Descripcidé7": "Descripcid"})
est['Descripci6'] = est['Descripcid'].str.replace("the course with id
—'57439'" /"the course")

[107]: |est.to_csv("estuarreglat.csv", index = False)

[108]: table = est[(est.Esdeveniment == 'Curs vist') | (est.Esdeveniment == "S'ha,
—visualitzat 1'informe d'usuari de qualificacions")].
—pivot_table(values=['Temps'], columns=['Esdeveniment'],
—index="'Usuari',aggfunc=np.count_nonzero)

[109]: |est['Descripcidé'] = est['Descripcid'].str.replace("the course with id
—'57439'","the course")
table2 = est[(est.Esdeveniment == 'Curs vist')].pivot_table(values=['Temps'],
—columns=['Descripci6'], index='Usuari',aggfunc=np.count_nonzero)

[110]: table3 = est[(est['Descripcié'] == "has viewed the discussion in the forum with,
—course module id '2261559'.") | (est['Descripcié'] == "has viewed the,
—discussion in the forum with course module id '2141800'.")].
—pivot_table(values=['Origen'], columns=['Esdeveniment', 'Descripcié' 1],
—index="'Usuari',aggfunc=np.count_nonzero)

[111]: | prova=est[['Temps', 'Usuari', 'Component']]
provag = est.groupby(['Usuari'] )

[112]: | #Calculem sessions
proval'Sessi6'] = provagl['Temps'].apply(lambda s: (s - s.shift(1) > np.
—timedelta64(60,'m')).fillna(0) . cumsum(skipna=False))



[113]:

[114]:

[115]:

[116]:

[117]:

[118]:

[119]:

prov2=est[['Temps', 'Usuari', 'Descripcié']]

prova2g = est.groupby(['Usuari'] )

prov2['Sessié'] = provagl['Temps'].apply(lambda s: (s - s.shift(1) > np.
—timedelta64(60,'m')).£fillna(0) . cumsum(skipna=False))

prov3=prov2
prov2['Data']=prov2['Temps'].dt.date

prov2['Setmana'] = pd.to_datetime(prov2['Data']) - pd.to_timedelta(pd.
—to_datetime(prov2['Data']) .dt.dayofweek, unit='d"')
prov2.to_csv("sessions.csv", index = False)

prov2=prov2.drop_duplicates(subset=['Usuari','Sessid', 'Setmana'])

table4 = prov2.pivot_table(values=['Usuari'], index='Setmana',aggfunc=np.
—count_nonzero)

sns.set(rc={'figure.figsize':(20, 8)})

ax=tabled.plot(linewidth=1, x_compat=True, use_index=True, legend=False)
ax.set(xlabel="Setmana",

ylabel="Freqiéncia",
title="Nombre de sessions setmanals")

ax.xaxis.set_major_locator (mdates.WeekdayLocator (byweekday=0))

plt.axvline(pd.to_datetime('2020-03-06') - pd.to_timedelta(pd.
—to_datetime('2020-03-06") .dayofweek, unit='d'), color='k', linestyle='--'
—1w=5)

plt.axvline(pd.to_datetime('2020-03-10') - pd.to_timedelta(pd.
—to_datetime('2020-03-10") .dayofweek, unit='d'), color='k', linestyle='--'
—1w=5)

plt.axvline(pd.to_datetime('2020-04-21') - pd.to_timedelta(pd.
—to_datetime('2020-04-21") .dayofweek, unit='d'), color='r', linestyle='--'
—1w=5)

plt.axvline(pd.to_datetime('2020-05-26') - pd.to_timedelta(pd.
—to_datetime('2020-05-26"') .dayofweek, unit='d'), color='b', linestyle='--'
—1w=5)

plt.show()

fig = ax.get_figure()
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[120] :

[121]:

Nombre de sessions setmanals
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#nombre vistites qualificacions
taulaquali=est[est['Esdeveniment'].str.contains("qualificacions")]

prov4=taulaqualil[['Temps', 'Usuari'l]l]

prov4['Data']=prov4['Temps'].dt.date

prov4['Setmana'] = pd.to_datetime(prov4['Data']) - pd.to_timedelta(pd.
—to_datetime(prov4['Data']) .dt.dayofweek, unit='d')

table9 = prov4.pivot_table(values=['Usuari'], index='Setmana',aggfunc=np.
—,count_nonzero)

ax=prov4.pivot_table(values=['Usuari'], index='Data',aggfunc=np.count_nonzero) .
—plot(legend=False)

plt.axvline(pd.to_datetime('2020-03-06'), color='k', linestyle='--', 1lw=2)
plt.axvline(pd.to_datetime('2020-03-10'), color='k', linestyle='--', lw=2)
plt.axvline(pd.to_datetime('2020-04-21"'), color='r', linestyle='--', 1lw=2)
plt.axvline(pd.to_datetime('2020-04-24'), color='r', linestyle='--', lw=2)
plt.axvline(pd.to_datetime('2020-05-26'), color='b', linestyle='--', 1lw=2)
plt.axvline(pd.to_datetime('2020-05-29'), color='b', linestyle='--', lw=2)
ax.set(xlabel="Data",
ylabel="Freqiéncia",
title="Visites a qualificacions diadries")
plt.xticks(rotation=30)
ax.xaxis.set_major_locator (mdates.WeekdayLocator (byweekday=0))
fig = ax.get_figure()
ax=table9.plot( legend=False)
plt.axvline(pd.to_datetime('2020-03-06') - pd.to_timedelta(pd.
—to_datetime('2020-03-06"') .dayofweek, unit='d'), color='k', linestyle='--',,
—1w=2)
plt.axvline(pd.to_datetime('2020-03-10') - pd.to_timedelta(pd.
—to_datetime('2020-03-10"') .dayofweek, unit='d'), color='k', linestyle='--',,
<1lw=2)



plt.axvline(pd.to_datetime('2020-04-21') - pd.to_timedelta(pd.
—to_datetime('2020-04-21") .dayofweek, unit='d'), color='r', lin
<1w=2)
plt.axvline(pd.to_datetime('2020-04-24') - pd.to_timedelta(pd.
—to_datetime('2020-04-24"') .dayofweek, unit='d'), color='r', lin
<1lw=2)
plt.axvline(pd.to_datetime('2020-05-26') - pd.to_timedelta(pd.
—to_datetime('2020-05-26") .dayofweek, unit='d'), color='b', lin
<1w=2)
plt.axvline(pd.to_datetime('2020-05-29') - pd.to_timedelta(pd.
—to_datetime('2020-05-29') .dayofweek, unit='d'), color='b', lin
<1lw=2)
ax.set(xlabel="Setmana",
ylabel="Freqiéncia",
title="Visites a qualificacions setmanals")
ax.xaxis.set_major_locator (mdates.WeekdayLocator (byweekday=0))
fig = ax.get_figure()

Visites a qualificacions diaries
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[122]: | #nombre visites mormativa
taulanormativa=est[est['Descripcid']=="viewed the 'url' activity with course,
—module id '2145802'."]

[123]: prov7=taulanormatival[['Temps', 'Usuari'l]]

prov7['Data']=prov7['Temps'].dt.date

prov7['Setmana'] = pd.to_datetime(prov7['Data']) - pd.to_timedelta(pd.
—to_datetime(prov7['Data']).dt.dayofweek, unit='d")

tablel2 = prov7.pivot_table(values=['Usuari'], index='Setmana',aggfunc=np.
—.count_nonzero)

ax=prov7.pivot_table(values=['Usuari'], index='Data',aggfunc=np.count_nonzero) .
—plot(legend=False)

plt.axvline(pd.to_datetime('2020-03-06'), color='k', linestyle='--', 1lw=2)
plt.axvline(pd.to_datetime('2020-03-10'), color='k', linestyle='--', lw=2)
plt.axvline(pd.to_datetime('2020-04-21"'), color='r', linestyle='--', 1lw=2)
plt.axvline(pd.to_datetime('2020-04-24'), color='r', linestyle='--', 1lw=2)
plt.axvline(pd.to_datetime('2020-05-26'), color='b', linestyle='--', 1lw=2)
plt.axvline(pd.to_datetime('2020-05-29'), color='b', linestyle='--', 1lw=2)

ax.set(xlabel="Data",

ylabel="Freqiiéncia",

title="Visites a Normativa didries")
plt.xticks(rotation=30)
ax.xaxis.set_major_locator (mdates.WeekdayLocator (byweekday=0))
fig = ax.get_figure()
ax=tablel2.plot( legend=False)
plt.axvline(pd.to_datetime('2020-03-06') - pd.to_timedelta(pd.

—to_datetime('2020-03-06"') .dayofweek, unit='d'), color='k', linestyle='--',,
—1lw=2)

plt.axvline(pd.to_datetime('2020-03-10') - pd.to_timedelta(pd.
—to_datetime('2020-03-10"') .dayofweek, unit='d'), color='k', linestyle='--',,
< 1w=2)

plt.axvline(pd.to_datetime('2020-04-21') - pd.to_timedelta(pd.
—to_datetime('2020-04-21"') .dayofweek, unit='d'), color='r', linestyle='--',
—1lw=2)

plt.axvline(pd.to_datetime('2020-04-24') - pd.to_timedelta(pd.
—to_datetime('2020-04-24') .dayofweek, unit='d'), color='r', linestyle='--',,
< 1w=2)

plt.axvline(pd.to_datetime('2020-05-26') - pd.to_timedelta(pd.
—to_datetime('2020-05-26"') .dayofweek, unit='d'), color='b', linestyle='--',,
—1lw=2)

plt.axvline(pd.to_datetime('2020-05-29') - pd.to_timedelta(pd.
—to_datetime('2020-05-29') .dayofweek, unit='d'), color='b', linestyle='--',,
—1lw=2)

ax.set(xlabel="Setmana",



ylabel="Freqiiéncia",

title="Visites a Normativa setmanals")
ax.xaxis.set_major_locator(mdates.WeekdayLocator (byweekday=0))
fig = ax.get_figure()
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[124] : | #nombre visites horaris
taulahoraris=est[est['Descripcid']=="viewed the 'page' activity with course
—module id '2145801'."]

[125]: prov6=taulahoraris[['Temps', 'Usuari']]
prov6['Data']=prov6['Temps'].dt.date
prov6['Setmana'] = pd.to_datetime(prov6['Data']) - pd.to_timedelta(pd.
—to_datetime(prov6['Data']) .dt.dayofweek, unit='d"')

10



tablell = prov6.pivot_table(values=['Usuari'], index='Setmana',aggfunc=np.
—count_nonzero)

ax=prov6.pivot_table(values=['Usuari'], index='Data',aggfunc=np.count_nonzero) .
—plot(legend=False)

plt.axvline(pd.to_datetime('2020-03-06'), color='k', linestyle='--', 1lw=2)
plt.axvline(pd.to_datetime('2020-03-10'), color='k', linestyle='--', lw=2)
plt.axvline(pd.to_datetime('2020-04-21"'), color='r', linestyle='--', 1lw=2)
plt.axvline(pd.to_datetime('2020-04-24'), color='r', linestyle='--', lw=2)
plt.axvline(pd.to_datetime('2020-05-26'), color='b', linestyle='--', 1lw=2)
plt.axvline(pd.to_datetime('2020-05-29'), color='b', linestyle='--', 1lw=2)

ax.set(xlabel="Data",

ylabel="Freqiiéncia",

title="Visites a horaris consulta diaries")
plt.xticks(rotation=30)
ax.xaxis.set_major_locator (mdates.WeekdayLocator (byweekday=0))
fig = ax.get_figure()
ax=tablell.plot( legend=False)
plt.axvline(pd.to_datetime('2020-03-06') - pd.to_timedelta(pd.

—to_datetime('2020-03-06"') .dayofweek, unit='d'), color='k', linestyle='--',
—1lw=2)

plt.axvline(pd.to_datetime('2020-03-10') - pd.to_timedelta(pd.
—to_datetime('2020-03-10"') .dayofweek, unit='d'), color='k', linestyle='--',,
—1lw=2)

plt.axvline(pd.to_datetime('2020-04-21') - pd.to_timedelta(pd.
—to_datetime('2020-04-21"') .dayofweek, unit='d'), color='r', linestyle='--',
—1lw=2)

plt.axvline(pd.to_datetime('2020-04-24') - pd.to_timedelta(pd.
—to_datetime('2020-04-24') .dayofweek, unit='d'), color='r', linestyle='--',,
—1lw=2)

plt.axvline(pd.to_datetime('2020-05-26"') - pd.to_timedelta(pd.
—to_datetime('2020-05-26"') .dayofweek, unit='d'), color='b', linestyle='--',,
—1lw=2)

plt.axvline(pd.to_datetime('2020-05-29') - pd.to_timedelta(pd.
—to_datetime('2020-05-29') .dayofweek, unit='d'), color='b', linestyle='--',,
—1lw=2)

ax.set(xlabel="Setmana",

ylabel="Freqiéncia",

title="Visites a horaris consulta setmanals")
ax.xaxis.set_major_locator (mdates.WeekdayLocator (byweekday=0))
saves = plt.gca()
fig = ax.get_figure()
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[126] : | #nombre visites full informactid
taulafullinfo=est[est['Descripcié']=="viewed the 'url' activity with course
—module id '2145800'."]

[127]: provb=taulafullinfo[['Temps', 'Usuari']]

provb['Data']=prov5['Temps'].dt.date

provb['Setmana'] = pd.to_datetime(prov5['Data']) - pd.to_timedelta(pd.
—to_datetime(provb['Data']) .dt.dayofweek, unit='d"')

tablel0 = provb.pivot_table(values=['Usuari'], index='Setmana',aggfunc=np.
<,count_nonzero)

ax=provb.pivot_table(values=['Usuari'], index='Data',aggfunc=np.count_nonzero) .
—plot(legend=False)

plt.axvline(pd.to_datetime('2020-03-06'), color='k', linestyle='--', 1lw=2)

plt.axvline(pd.to_datetime('2020-03-10'), color='k', linestyle='--', lw=2)
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plt.axvline(pd.to_datetime('2020-04-21"'), color='r', linestyle='--', 1lw=2)

plt.axvline(pd.to_datetime('2020-04-24'), color='r', linestyle='--', lw=2)
plt.axvline(pd.to_datetime('2020-05-26'), color='b', linestyle='--', 1lw=2)
plt.axvline(pd.to_datetime('2020-05-29'), color='b', linestyle='--', 1lw=2)
ax.set(xlabel="Data", ylabel="Freqiiéncia", title="Visites a full,,

—info diaries")
plt.xticks(rotation=30)
ax.xaxis.set_major_locator (mdates.WeekdayLocator (byweekday=0))
fig = ax.get_figure()
new_row = pd.Series(data={'Usuari':1}, name=pd.to_datetime('2020-06-08"'))
tablel0 = tablel0.append(new_row, ignore_index=False)
ax2=tablel0.plot (legend=False)
plt.axvline(pd.to_datetime('2020-03-06') - pd.to_timedelta(pd.

—to_datetime('2020-03-06"') .dayofweek, unit='d'), color='k', linestyle='--',,
—1lw=2)

plt.axvline(pd.to_datetime('2020-03-10') - pd.to_timedelta(pd.
—to_datetime('2020-03-10"') .dayofweek, unit='d'), color='k', linestyle='--',,
—1lw=2)

plt.axvline(pd.to_datetime('2020-04-21') - pd.to_timedelta(pd.
—to_datetime('2020-04-21") .dayofweek, unit='d'), color='r', linestyle='--',,
—1lw=2)

plt.axvline(pd.to_datetime('2020-04-24') - pd.to_timedelta(pd.
—to_datetime('2020-04-24"') .dayofweek, unit='d'), color='r', linestyle='--',
—lw=2)

plt.axvline(pd.to_datetime('2020-05-26') - pd.to_timedelta(pd.
—to_datetime('2020-05-26"') .dayofweek, unit='d'), color='b', linestyle='--',,
<1lw=2)

plt.axvline(pd.to_datetime('2020-05-29') - pd.to_timedelta(pd.
—to_datetime('2020-05-29') .dayofweek, unit='d'), color='b', linestyle='--',
—lw=2)

ax2.set(xlabel="Setmana", ylabel="Freqiiéncia", title="Visites a;

—full info setmanals")
ax2.xaxis.set_major_locator(mdates.WeekdayLocator (byweekday=0))
saves=mdates.WeekdayLocator (byweekday=0)
fig = ax2.get_figure()
plt.show()
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[128]: | #hora sessié
prov3['Hora']=prov3['Temps'].dt.hour
prov3=prov3.drop_duplicates(subset=['Usuari', 'Sessid'])
prov3[['Usuari', 'Sessié’', 'Hora']]
tableb = prov3.pivot_table(values=['Usuari'], index='Hora',aggfunc=np.
<,count_nonzero)

[129]: counts, bins, patches=plt.hist(prov3['Hora'],bins=np.arange(25)-0.5,,
—label="Nombre de sessions per hora d'inici")
plt.xticks(range(24))
plt.ylabel('Freqiéncia')
plt.xlabel('Hora')
plt.title("Nombre de sessions per hora d'inici")
bin_centers = 0.5 * np.diff(bins) + bins[:-1]
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for count, x in zip(counts, bin_centers):
plt.annotate('{:.0f}'.format(count), xy=(x, 0.07+count/970),,
—xycoords=('data', 'axes fraction'),
xytext=(0, -18), textcoords='offset points', va='top', ha='center')

plt.show()
[130]: | #megataula esdeveniment
table6 = est.pivot_table(values=['Temps'], columns=['Esdeveniment'],
—index='Usuari',aggfunc=np.count_nonzero, fill_value=0, margins=True)

Nombre de sessions per hora d'inici
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table6.columns = table6.columns.droplevel()

table6=table6.sort_values('All', ascending=False, axis=1).drop('All').
—drop('All', axis=1)

table6.to_csv("megaesdv.csv", index = True)

[131]: table6bmean=table6.append(table6.mean(axis=0).rename('Mean'))

[132] : | #megataula descripcid
table7 = est.pivot_table(values=['Temps'], columns=['Descripcid'],
—index='Usuari',aggfunc=np.count_nonzero, fill_value=0, margins=True)
table7.columns = table7.columns.droplevel()
table7=table7.sort_values('All', ascending=False, axis=1).drop('All').
—drop('All', axis=1)
table7.to_csv("megadesc.csv", index = True)

[133]: table7mean=table7.append(table7.mean(axis=0) .rename('Mean'))

[134]:
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[135]:

[136]:

[137]:

[138]:

[139]:

[140] :

[141]:

[142]:

table_especial=est[(est['Descripcié']=="viewed the 'url' activity with course
—module id '2145800'.")|(est['Descripcié']=="viewed the 'page' activity with
—course module id '2145801'.")|(est['Descripcié']l=="viewed the 'url' activity,
—with course module id '2145802'.")].pivot_table(values=['Temps'],y
—columns=['Descripci6'], index='Usuari',aggfunc=np.count_nonzero,
—fill_value=0, margins=True)

table_especial.columns = table_especial.columns.droplevel()

#megataula descripcié 50
estu_n = est[est['Descripcié'] .map(est['Descripcié'].value_counts()) > 50]

table8 = estu_n.pivot_table(values=['Temps'], columns=['Descripcid'],
—index="'Usuari',aggfunc=np.count_nonzero, fill value=0, margins=True)

table8.columns = table8.columns.droplevel()

table8=table8.sort_values('All', ascending=False, axis=1).drop('All').
—drop('All', axis=1)

table8.to_csv("megab0desc.csv", index = True)

table8mean=table8.append(table8.mean(axis=0) .rename('Mean'))

#megataula esdeveniment binart

table6b = pd.DataFrame(np.where(table6>0, 1, 0), index=table6.index,,
—columns=table6.columns)

table6b.to_csv("megaesdvb.csv", index = True)

table6btotal=table6b.append(table6b.sum() .rename('Total'))

#megataula descripcié binari

table7b = pd.DataFrame(np.where(table7>0, 1, 0), index=table7.index,,
—columns=table7.columns)

table7b.to_csv("megadescb.csv", index = True)

table7btotal=table7b.append(table7b.sum() .rename('Total'))

table_especial=table_especial.sort_values('All', ascending=False, axis=1).
—drop('All') .drop('All', axis=1)

table_especial2=pd.DataFrame (np.where(table_especial>0, 1, 0),,
—»index=table_especial.index, columns=table_especial.columns)

sums = table_especial2.select_dtypes(pd.np.number) .sum() .rename('total"')

table_especial2=table_especial2.rename(columns={"viewed the 'url' activity with,

—course module id '2145800'.":"Full informatiu",
"viewed the 'url' activity with course module id '2145802'.":"Normativa",
"viewed the 'page' activity with course module id '2145801'.":"Horaris de

—consulta"})

<ipython-input-142-9d9b141772e5>:3: FutureWarning: The pandas.np module is
deprecated and will be removed from pandas in a future version. Import numpy
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[143]:

[143]:

[144] :

[144] :

[145]:

directly instead
sums = table_especial2.select_dtypes(pd.np.number) .sum() .rename('total')

#web o app

weborapp=est [(est['Esdeveniment'] == "Curs vist") | (est['Esdeveniment'] ==
—"Mddul de curs vist")| (est['Esdeveniment'] == "S'ha visualitzat 1'informe
—de resum de qualificacions")| (est['Esdeveniment'] == "S'ha visualitzat

—1'informe d'usuari de qualificacions")]

weborapp=weborapp[["Origen", "Esdeveniment"]]

sns.set(rc={'figure.figsize': (15, 4)})

fig, axes = plt.subplots(nrows=1, ncols=4)

weborapp [weborapp['Esdeveniment'] == "Curs vist"]["Origen"].value_counts() .plot.
—bar (ax=axes[0] ,title ="Curs vist")

weborapp [weborapp['Esdeveniment'] == "Médul de curs vist"]["Origen"].
—value_counts() .plot.bar(ax=axes[1],title ="Mdédul de curs vist")

weborapp [weborapp['Esdeveniment'] == "S'ha visualitzat 1'informe de resum de
—qualificacions"] ["Origen"].value_counts() .plot.bar(ax=axes[2],title ="Resum|
—de qualificacions")

weborapp [weborapp['Esdeveniment'] == "S'ha visualitzat 1'informe d'usuari de
—qualificacions"] ["Origen"].value_counts() .plot.bar(ax=axes[3],title
—="Informe d'usuari de qualificacions")

<matplotlib.axes._subplots.AxesSubplot at 0x2a60946f760>

Curs vist Madul de curs vist Resum de qualificacions Informe d'usuari de qualificacions
20000 10000 @ 2500
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8000 2000
15000 &0
12500 G000 50 1500
10000 40
7500 4000 - 1000
5000
2000 @ 500
2500 10
, _L__[ . ) I
=] o =] =]
g o g o g g o
weborapp2=est[["Origen", "Esdeveniment"]]

weborapp2["Esdeveniment"] .value_counts() .sum()
57616

tableweborapp = weborapp2.pivot_table(columns=['Origen'],
—index="'Esdeveniment',aggfunc=len,fill_value=0, margins=True)

tableweborapp.index.name = None

tableweborapp.columns.name = None

tableweborapp=tableweborapp.rename (columns={"A11": "Suma"})
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[146] :

[147] :

[148]:

[149]:

[150] :

tableweborapp["/ws"]=round(tableweborapp["ws"]/tableweborapp["Suma"], 4)*100
tableweborapp=tableweborapp.sort_values(by=["%ws","Suma"], ascending=False)

#dates lliuraments
dates_lliuraments=pd.DataFrame ()
dates_lliuraments["Tasca"]=["L1G10","L1G20","L1G30","L2G10","L2G20","L2G30","L3G10","L3G20","I
rawdates=pd.DataFrame ()
rawdates["Data"]=["6/3/20 10:10","10/3/20 12:15","6/3/20 14:10","24/4/20 10:

—00","21/4/20 12:00","24/4/20 14:00","29/5/20 10:00","26/5/20 12:00","29/5/20,

14:00"]
dates_lliuraments['Data'] = pd.to_datetime(rawdates['Data'], format='Y%d/%m/%y.,

A EVAULD)

est_dt=est

est_dt=est_dt[(est_dt["Esdeveniment"]=="S'ha visualitzat 1'estat de la tasca.
") | (est_dt["Esdeveniment"]=="S'ha tramés una tramesa.")].
—»drop_duplicates(subset=['Descripcid', 'Usuari'])

est_dt["Tasca"]=est_dt["Descripcidé"] .str.split() .str[-1]
est_dt["Tasca"]=est_dt["Tasca"].str.replace("'",'")
est_dt["Tasca"]=est_dt["Tasca"] .str.replace(".",'")

est_visualitzat=est
est_trames=est
est_visualitzat=est_visualitzat[(est_visualitzat["Esdeveniment"]=="S'ha,,
—visualitzat 1'estat de la tasca.")].
—drop_duplicates(subset=['Descripci6', 'Usuari'])
est_visualitzat["Tasca'"]=est_visualitzat["Descripci6"].str.split() .str[-1]
est_visualitzat["Tasca"]=est_visualitzat["Tasca"].str.replace("'",'")
est_visualitzat["Tasca"]l=est_visualitzat["Tasca"].str.replace(".",'")
est_visualitzat["merger"]=
—est_visualitzat["Usuari"]+"-"+est_visualitzat["Tasca"]
est_trames=est trames[(est_trames["Esdeveniment"]=="S'ha tramés una tramesa.")].
—drop_duplicates(subset=['Descripcid', 'Usuari'])
est_trames["Tasca"]=est_trames["Descripcié"] .str.split() .str[-1]
est_trames["Tasca"]=est_trames["Tasca"].str.replace("'",'")
est_trames["Tasca"]=est_trames["Tasca"].str.replace(".",'")
est_trames["merger"]= est_trames["Usuari"]+"-"+est_trames["Tasca"]
est_trames
dfl = est_visualitzat
df2 = est_trames[["merger"]]
inner_join = pd.merge(dfi,
daf2,
on ="merger",
how ='inner')
est_visualitzat=inner_join
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[151]:

[152] :

[153] :

[154] :

[155]:

[156] :

[157] :

est_dt2=pd.concat([est_trames,est_visualitzat])

profes = pd.read_csv('profarreglat.csv')
profes =profes[profes["Esdeveniment"]=="Mddul de curs creat"]

profes =profes[["Temps","Context","Descripcid"]]
profes["Tasca"]=profes["Descripcié"] .str.split() .str[-1]
profes["Tasca"]=profes["Tasca"].str.replace("'","'")
profes["Tasca"]=profes["Tasca"].str.replace(".",'")

profes
profes=profes.rename(columns={"Temps": "Temps_0"3})
profes=profes[["Temps_0","Tasca"]]

est_dt_old=est_dt
est_dt=est_dt2

dfl = est_dt
df2 = profes
inner_join = pd.merge(dfl,

daf2,

on ="Tasca",

how ='inner')
est_dt=inner_join
est_dt=est_dt.drop(columns=['merger'])

est_dt.loc[est_dt['Context']=="Tasca: L1G10", 'Temps_0'] = "6/03/2020 10:09"

est_dt.loc[est_dt['Context']=="Tasca: L1G20", 'Temps_0'] = "10/03/2020

11:59"

est_dt.loc[est_dt['Context']=="Tasca: L1G30", 'Temps_0'] = "6/03/2020 14:10"

est_dt.loc[est_dt['Context']=="Tasca: L2G10", 'Temps_0'] = "24/04/2020
est_dt.loclest_dt['Context']=="Tasca: L2G20", 'Temps_0'] = "21/04/2020
est_dt.loc[est_dt['Context']=="Tasca: L2G30", 'Temps_0'] = "24/04/2020
est_dt.loclest_dt['Context']=="Tasca: L3G10", 'Temps_0'] = "29/05/2020
est_dt.locl[est_dt['Context']=="Tasca: L3G20", 'Temps_0'] = "26/05/2020
est_dt.loclest_dt['Context']=="Tasca: L3G30", 'Temps_0'] = "29/05/2020

est_dt.loc[(est_dt['Context']=="Tasca: L1G10")&(est_dt["Esdeveniment"]
—contains("tramesa")), 'Temps_0'] = "6/03/2020 10:10"
est_dt.loc[(est_dt['Context']=="Tasca: L1G20")&(est_dt["Esdeveniment"]
—contains("tramesa")), 'Temps_0']l = "10/03/2020 12:15"
est_dt.loc[(est_dt['Context']=="Tasca: L1G30")&(est_dt["Esdeveniment"]
—contains("tramesa")), 'Temps_0'] = "6/03/2020 14:10"
est_dt.loc[(est_dt['Context']=="Tasca: L2G10")&(est_dt["Esdeveniment"]
—scontains("tramesa")), 'Temps_0'] = "24/04/2020 10:00"
est_dt.loc[(est_dt['Context']=="Tasca: L2G20")&(est_dt["Esdeveniment"]
—scontains("tramesa")), 'Temps_0'] = "21/04/2020 12:00"
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est_dt.loc[(est_dt['Context']=="Tasca: L2G30")&(est_dt["Esdeveniment"].str.
—contains("tramesa")), 'Temps_0'] = "24/04/2020 14:00"
est_dt.loc[(est_dt['Context']=="Tasca: L3G10")&(est_dt["Esdeveniment"].str.
—contains("tramesa")), 'Temps_0'] = "29/05/2020 10:00"
est_dt.loc[(est_dt['Context']=="Tasca: L3G20")&(est_dt["Esdeveniment"].str.
—contains("tramesa")), 'Temps_0'] = "26/05/2020 12:00"
est_dt.loc[(est_dt['Context']=="Tasca: L3G30")&(est_dt["Esdeveniment"].str.
—contains("tramesa")), 'Temps_0'] = "29/05/2020 14:00"

[158]: est_dt.dtypes
est_dt['Temps_0']l=pd.to_datetime(est_dt['Temps_0'], format='%d/%m/%Y 7%H:7M',
—errors='ignore')
est_dt["delta"]l=est_dt["Temps"]-est_dt["Temps_0"]

[159]: tabledt = est_dt.pivot_table(index="Usuari", values=['delta'],,
—columns=['Esdeveniment'], aggfunc=(lambda x: np.mean(x)))

[160] : tabledt_total = est_dt.pivot_table(values=['delta'], columns=['Esdeveniment'],
—aggfunc=(lambda x: np.mean(x)))

[161]: tabledt_tasca = est_dt.pivot_table(index="Tasca", values=['delta'],
—columns=['Esdeveniment'], aggfunc=(lambda x: np.mean(x)))

[162]: df1 tabledt_tasca
df2 = est_dt[["Tasca","Context"]].drop_duplicates()
inner_join = pd.merge(df1l,
df2,
on ="Tasca",
how ='inner"')
tabledt_tasca=inner_join
tabledt _tasca.to_csv("tabledt tasca.csv", index = True)

C:\Users\Smadex\anaconda3\lib\site-packages\pandas\core\reshape\merge.py:618:
UserWarning: merging between different levels can give an unintended result (2
levels on the left, 1 on the right)

warnings.warn(msg, UserWarning)

[163]: qualiq2g= qualiq2g.rename(columns={"Nom complet de 1'usuari":"Usuari"})

dfl = tabledt
df2 = qualiq2g
inner_join = pd.merge(df1,

af2,
on ="Usuari",
how ='inner')
tabledt=inner_join
tabledt_grup = est_dt.pivot_table(index="Grup", values=['delta'],
—columns=['Esdeveniment'], aggfunc=(lambda x: np.mean(x)))

20



[164]:

[165] :

[166]:

[166] :

#videos
tablevideos=table7btotal[["viewed the 'url' activity with course module id,
—'2347815'.","viewed the 'url' activity with course module id '2347817'."]]

tablevideos=tablevideos.rename (columns={"viewed the 'url' activity with course
—module id '2347815'.":"Iteracions que generen dades","viewed the 'url',
—activity with course module id '2347817'.":"La senténcia while"})

tablevideos["Cap video visualitzat"]=tablevideos.iloc[:, O]+tablevideos.iloc[:,,
1]

1=[]
for e in tablevideos["Cap video visualitzat"]:
if e==0:
1.append (1)
else:

1.append (0)

tablevideos["Cap video visualitzat"]=1
tablevideos.drop(tablevideos.tail(1l) .index,inplace=True)
tablevideos.loc["Total"] = tablevideos.sum()

taula_grafic_videos=tablevideos[-1:].reset_index() .drop(columns=["Usuari"]).T.
—srename_axis(index=lambda x: None)

taula_grafic_videos.plot.bar(title ="Nombre d'estudiants que han visitat elsy
—videos", figsize=(8,5), rot=0, width=0.2,legend=False)

<matplotlib.axes._subplots.AxesSubplot at 0x2a609ebbf10>
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[167]:

[168]:

Mombre d'estudiants que han visitat els videos

10

0
lteracions que generen dades La senténcia while Cap video visualitzat

est

est_context=est
est_context["Tasca"]=est_context["Descripcid"].str.split() .str[-1]
est_context["Tasca"]=est_context["Tasca"].str.replace("'",'")
est_context["Tasca"]=est_context["Tasca"].str.replace(".",'")
est_context=est.drop_duplicates(subset=['Tasca'])
est_context=est_context[est_context["Esdeveniment"]'!="Informe d'usuari del curs,
—vist"]

est_context=est_context.
—drop(columns=['Temps', 'Usuari', 'Origen', 'Component', 'Grup', 'Esdeveniment'])

#enllacos
tableenllagos=table7btotal[["viewed the 'url' activity with course module id
—'2145804"'.",
"viewed the 'url' activity with course module id
—'2145805"'.",
"viewed the 'resource' activity with course module
—id '2145807'.",
"viewed the 'url' activity with course module id
- '2145806"'.",
"viewed the 'page' activity with course module id,
—'2306794"'.",

22



"viewed the 'url' activity with course module id

—'2145809"' . "
1]
[169]: tableenllagos=tableenllagos.rename(columns={"viewed the 'url' activity with
—course module id '2145804'.":"URL: Pagina de 1l'assignatura",
"viewed the 'url' activity with course module id '2145805'.":"URL: Sintaxiy,
—utilitzada a 1'assignatura",
"viewed the 'resource' activity with course module id '2145807'.":"Fitxer:
—Apunts",
"viewed the 'url' activity with course module id '2145806'.":"URL: Llistat

—d'errors comuns a Python",

"viewed the 'page' activity with course module id '2306794'.":"Pagina:,
—Lliuraments del quadrimestre passat",

"viewed the 'url' activity with course module id '2145809'.":"URL: Introduccid,
—a la programacié"})

[170]: tableenllagos[-1:].reset_index() .drop(columns=["Usuari"]).
—rename_axis("Material", axis=1).sort_values(by=0,axis=1, ascending=False).

—plot.bar(title ="Nombre d'estudiants que han visitat el
—material",figsize=(8,5))

[170]: <matplotlib.axes._subplots.AxesSubplot at 0x2a607fd4ca0>

Mombre d'estudiants que han visitat el material

120
MMatenal
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mmm URL: Lliistat d'errors comuns a Python
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Annex Logs Profes

January 17, 2021

[1]: #Importem llibreries i llegim fitzer
import pandas as pd
from matplotlib import pyplot as plt
pd.set_option('display.max_colwidth', None)
profes = pd.read_csv('logs-profes-anonim.csv',delimiter="[")
profes=profes.sort_index(ascending=False)

[2]: | #Arreglem descripcid
profes['Descripcié'] = profes['Descripcié6'].str.replace( N
profes['Descripcid'] .str.replace(' ',' ')

profes['Descripci6']

[3]: | #Renombrem columnes < guardem al fitzer

profes= profes.rename(columns={"Nom complet de 1'usuari": "Usuari", "Context de,
—1'esdeveniment": "Context", "Nom de 1'esdeveniment": "Esdeveniment","Hora":
—"Temps"})

profes.to_csv("profarreglat.csv", index = False)



[1]7:

[2]:

[3]:

Annex Correlations

January 17, 2021

#Importem llibreries 7 llegim fitzers

import pandas as pd

import numpy as np

import re

import matplotlib.dates as mdates

from matplotlib import pyplot as plt

from matplotlib.dates import DateFormatter

import seaborn as sns

sessions = pd.read_csv('sessions.csv')
sessions=sessions.drop(columns=['Temps', 'Descripcid', 'Data','Setmana'])

qualig2a = pd.read_csv('qualiQ2grups.csv')

qualiq2a=qualiq2a.rename(columns={"ID": "Usuari"})

fitxerspersona = pd.read_csv('fitxerspersona.csv')
fitxerspersona=fitxerspersona.rename(columns={"Nom complet de 1'usuari":
—"Usuari"})

fitxerspersona=fitxerspersona.rename(columns={"Descripcié": "Fitxers"})
esdeveniments = pd.read_csv('megaesdv.csv')

descripcidé = pd.read_csv('megadesc.csv')

#Eliminem duplicats
sessions=sessions.drop_duplicates(subset=['Usuari', 'Sessi6'])
sessions=sessions.sort_values(by="Sessid¢", ascending=False)
sessions=sessions.drop_duplicates(subset=['Usuari'])

#unim fitzers
qualiq2a=qualiq2al[["Usuari","L1","L2","L3","Avaluacié Continuada","Grup"]]

dfl = sessions
df2 = qualiq2a
inner_join = pd.merge(df1l,

df2,

on ="Usuari",

how ='inner')
sessions=inner_join
sessions= sessions.rename(columns={"Grup": "Subgrup"l})
sessions["Grup"]=sessions["Subgrup"]//10%*10



[4]: | #Arreglem format notes
sessions["Sessi6"]=sessions["Sessido"] .astype(int)

sessions["Avaluacié Continuada"] = sessions["Avaluacié Continuada"].str.
—replace(',',"'.")
sessions["Avaluacié Continuada"] = sessions["Avaluacid Continuada"].str.
—replace('-','0")

sessions["Avaluacié Continuada'"]=sessions["Avaluacié Continuada"].astype(float)
sessions["L1"] = sessions["L1"].str.replace(',','.")

sessions["L1"] = sessions["L1"].str.replace('-','0")
sessions["L1"]=sessions["L1"] .astype(float)

sessions["L2"] = sessions["L2"].str.replace(',','.")

sessions["L2"] = sessions["L2"].str.replace('-','0")
sessions["L2"]=sessions["L2"] .astype(float)

sessions["L3"] = sessions["L3"].str.replace(',','.")

sessions["L3"] = sessions["L3"].str.replace('-','0")
sessions["L3"]=sessions["L3"] .astype(float)

[5]:  #unim fitzers
fitxerspersona
df1l sessions
df2 = fitxerspersona
inner_join = pd.merge(df1l,
df2,
on ="Usuari",

how ='inner')
sessions=inner_join

[6]: | #unim fitzers
dfl = sessions
df2
inner_join = pd.merge(df1l,

df2,
on ="Usuari",
how ='inner')

esdeveniments

sessions=inner_join

[7]: #unim fitzers
descripcié=descripcié.rename (columns={"viewed the 'resource' activity with

—course module id '2145807'.": "Apunts"})
dfl = sessions
df2 = descripcid
inner_join = pd.merge(dfl,
df2,

on ="Usuari",
how ='inner')
sessions=inner_join



[8]: | #eliminem columnes
sessions=sessions.drop(columns=['L1",'L2','L3", 'Subgrup'])

[9]: | #Calcul correlactions
sessions.corr() .sort_values(by="Avaluacié Continuada",ascending=False) .
—to_csv("correlacions_try.csv")



[48] :

Annex Model

January 17, 2021

#importem llibreries 7 llegim fitzers

import pandas as pd

import numpy as np

import re

import matplotlib.dates as mdates

import matplotlib.pyplot as plt

from sklearn.model_selection import train_test_split

from sklearn.ensemble import RandomForestRegressor

from sklearn.metrics import mean_squared_error, SCORERS

from sklearn.model_selection import cross_val_score, cross_val_predict

from sklearn.model_selection import RepeatedKFold

from sklearn.model_selection import GridSearchCV

from sklearn.model_selection import ParameterGrid

from sklearn.inspection import permutation_importance

from sklearn.linear_model import LinearRegression

from sklearn.ensemble import RandomForestClassifier

from sklearn.metrics import classification_report, confusion_matrix
import multiprocessing

from math import sqrt

import seaborn as sns

megaesdv = pd.read_csv('megaesdv.csv')

megadesc = pd.read_csv('megadesc.csv')

megab0desc = pd.read_csv('megabOdesc.csv')

megaesdvb = pd.read_csv('megaesdvb.csv')

megadescb = pd.read_csv('megadescb.csv')

qualig2a = pd.read_csv('qualiQ2grups.csv')

qualiq2a=qualiq2a.rename (columns={"ID": "Usuari"})

sessions = pd.read_csv('sessions.csv')

fitxerspersona = pd.read_csv('fitxerspersona.csv')

fitxerspersona=fitxerspersona.rename(columns={"Nom complet de 1'usuari':
—"Usuari"})

fitxerspersona=fitxerspersona.rename(columns={"Descripcié": "Fitxers"})

pd.set_option('display.max_colwidth', None)

random_state_used=42

plt.rcParams["figure.dpi"] = 144



[49] :

[50]:

[51]:

[52]:

[53]:

[54] :

[55]:

#escollim taula
taula=megaesdv

#eliminem dupicats
sessions=sessions.drop(columns=['Temps', 'Descripcid', 'Data', 'Setmana'])
sessions=sessions.drop_duplicates(subset=['Usuari', 'Sessié'])
sessions=sessions.sort_values(by="Sessi6", ascending=False)
sessions=sessions.drop_duplicates(subset=['Usuari'])

#unim taules

dfl = taula

df2 = sessions

inner_join = pd.merge(dfl,df2,on ="Usuari",how ='inner')
taula=inner_join

#unim taules

dfl = taula

df2 = fitxerspersona

inner_join = pd.merge(dfl,df2,on ="Usuari",how ='inner')
taula=inner_join

#arreglem dades

qualiq2a= qualiq2a.rename(columns={"Grup": "Subgrup"})

qualiq2a["Grup"]l=qualiq2a["Subgrup"]//10%10

qualig2a=qualiq2al["Usuari","Grup","Subgrup","Avaluacidé Continuada"]]

qualiq2a["Avaluacié Continuada"] = qualiq2a["Avaluacidé Continuada"].str.
—replace(',',"'.")

qualig2a["Avaluacié Continuada"] = qualiq2a["Avaluacié Continuada'"].str.
—replace('-','0")

qualiq2a["Avaluacié Continuada"]=qualiq2a["Avaluacidé Continuada"].astype(float)

qualiq2a["Aprovat"]=qualiq2al["Avaluacié Continuada'"]>=5

dfl = taula

df2 = qualiq2a

inner_join = pd.merge(dfl,df2,on ="Usuari",how ='inner')

taula=inner_join

#mapegem variable

d = {True:1, False:0}

taulal['Aprovat'] = taulal'Aprovat'].map(d)
taula=taula.drop(columns=['Usuari'])

0.1 Random Forest Predictor

N=len(taula.columns)-2
I = taula.iloc[:, :NJ].values
D = taula.iloc[:, N].values



[56]: | #separem dades
I_train, I_test, D_train, D_test = train_test_split(I, D, test_size = 0.3,
<~ random_state = random_state_used)

[67]1:  #calculem nombre estimadors

train_scores = []
cv_scores = [
estimator_range = range(l, 200, 10)
for n_estimators in estimator_range:

modelo = RandomForestRegressor(n_estimators = n_estimators,criterion=
— 'mse' ,max_depth= None,

max_features = 'auto',n_jobs= -1,random_state =

—random_state_used)

modelo.fit(I_train, D_train)

prediccions = modelo.predict(X = I_train)

rmse = mean_squared_error(y_true = D_train,y_pred = prediccions,squared =,
—False)

train_scores.append (rmse)

scores = cross_val_score(estimator = modelo,X= I_train,y= D_train,scoring=
—'neg_root_mean_squared_error',cv= 10)

cv_scores.append(-1*scores.mean())

fig, ax = plt.subplots(figsize=(6, 3.84))

ax.plot(estimator_range, train_scores, label="train scores")
ax.plot(estimator_range, cv_scores, label='"cv scores")
ax.plot(estimator_range[np.argmin(cv_scores)], min(cv_scores) ,marker='o', color
<= "red", label="min score")

ax.set_ylabel("root_mean_squared_error")

ax.set_xlabel("n_estimators")

ax.set_title("Evolucidén del cv-error vs numero arboles")

plt.legend();

print(f"Valor oéptimo de n_estimators: {estimator_range[np.argmin(cv_scores)]}")

Valor 6ptimo de n_estimators: 11
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[68]:  #grid serach

25 50 75 100 125 150 175 200
n_estimators

aram_grid = {'n_estimators': [10,115,121,150], 'max_features':
p g
—['auto'], 'max_depth' : [None,2,4,6]}

grid = GridSearchCV(
= RandomForestRegressor (random_state = random_state_used,

estimator

—criterion= 'mse',n_jobs= -1),param_grid = param_grid,scoring=,

< 'neg_root_mean_squared_error',n_jobs= multiprocessing.cpu_count() - 1,cv=,
—RepeatedKFold(n_splits=10, n_repeats=3,,
—random_state=random_state_used) ,refit= True,verbose= 1,return_train_score =,

—True)
grid.fit(X
resultados

I_train, y = D_train)
pd.DataFrame(grid.cv_results_)

Fitting 30 folds for each of 16 candidates, totalling 480 fits

[Parallel(n_jobs=7)]:
[Parallel(n_jobs=7)]:
[Parallel(n_jobs=7)]:
[Parallel(n_jobs=7)]:

Using backend LokyBackend with 7 concurrent workers.
Done 74 tasks | elapsed: 5.9s

Done 242 tasks | elapsed: 18.7s

Done 480 out of 480 | elapsed: 34.3s finished

[69]: print("Millors hiperparametres trobats (cv)")

print(grid.best_params_, ":", grid.best_score_, grid.scoring)

Millors hiperparametres trobats (cv)



[60] :

[61]:

[61]:

[62]:

{'max_depth': 2, 'max_features': 'auto',
-1.8034339501105747 neg_root_mean_squared_error

modelo_final = grid.best_estimator_

prediccions = modelo_final.predict(X = I_test)
rmse = mean_squared_error(y_true = D_test,y_pred
—False)

print(f"L'error (rmse) de test és: {rmsel}")

L'error (rmse) de test és: 1.7386317653961054

'n_estimators':

150} :

= prediccions,squared =

plt.scatter(np.arange(0,len(D_test)),D_test, color='red', label='Real')
plt.scatter(np.arange(0,len(prediccions)) ,prediccions, color='blue',

—label="'Prediccié')

plt.title('Prediccidé nota millorada')
plt.xlabel('Usuaris test')
plt.ylabel('Nota')
plt.legend(loc ='lower right')
plt.plot )
(]
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X = taula.drop(['Aprovat', 'Avaluacidé Continuada'], axis=1)




[63]: from sklearn import tree
estimator = modelo_final.estimators_ [2]
fig, axes = plt.subplots(nrows = 1,ncols = 1,figsize = (5,3), dpi=600)
tree.plot_tree(estimator, feature_names = X.columns,rounded = True, proportion
—= False,precision = 2,filled = True , max_depth=2, fontsize=3)

[63]: [Text(1162.5, 1132.5, "S'ha creat la tramesa. <= 2.5\nmse = 4.23\nsamples
56\nvalue = 5.89"),
Text(581.25, 679.5, 'Grup <= 25.0\nmse = 0.59\nsamples = 4\nvalue = 0.93'),
Text(290.625, 226.5, 'mse = 0.01\nsamples = 3\nvalue = 0.17'),
Text(871.875, 226.5, 'mse = 0.0\nsamples = 1\nvalue = 1.7'),
Text(1743.75, 679.5, "S'ha creat la tramesa. <= 6.5\nmse = 2.56\nsamples
52\nvalue = 6.26"),
Text (1453.125, 226.5, 'mse
Text (2034.375, 226.5, 'mse

5.67"),
7.17")1

1.79\nsamples = 33\nvalue
2.39\nsamples

19\nvalue

[64] : importancia_predictors = pd.DataFrame({'Predictor': taula.iloc[:, :NJ.
—columns, 'Importancia': modelo_final.feature_importances_}

)

print ("Importancia dels predictors en el model")

importancia_predictors.sort_values('Importancia', ascending=False).head(10)

Importancia dels predictors en el model

[64]: Predictor Importancia
10 S'ha creat la tramesa. 0.266521
23 Sessid 0.226695
0 Curs vist 0.087548
2 S'ha visualitzat 1l'estat de la tasca. 0.083896



24 Fitxers 0.060554
6 S'ha tramés una tramesa. 0.056873
9 S'ha visualitzat la retroaccid 0.051432
3 S'ha visualitzat el formulari de tramesa. 0.047017
5 S'ha pujat un fitxer. 0.046245
26 Subgrup 0.017896

0.2 Random Forest Classifier with crossed validation

[65]: target=taulal'Aprovat']
target_names=[0,1]

[66]: taula['Aprovat'] = pd.Categorical.from_codes(target,target_names)

[67]: df = taula
X = df .drop(['Aprovat', 'Avaluacidé Continuada'], axis=1)
y = df ['Aprovat']

[68]: | #separem dades

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3,,
—,random_state=random_state_used)

rfc = RandomForestClassifier()

rfc.fit(X_train,y_train)

rfc_predict = rfc.predict(X_test)

print ('Number of observations in the training data:', len(X_train))

print ('Number of observations in the test data:',len(X_test))

Number of observations in the training data: 88
Number of observations in the test data: 39

[69]:  #resultats
rfc_cv_score = cross_val_score(rfc, X, y, cv=10, scoring='f1")

print("=== Confusion Matrix ===")

print(pd.crosstab(y_test, rfc_predict, rownames=['Actual'],
—colnames=['Predicted']))

print('\n")

print("=== Classification Report ==="

print(classification_report(y_test, rfc_predict))

print('\n')

=== Confusion Matrix ===
Predicted O 1

Actual
0 6 7
1 0 26



=== Classification Report ===

precision recall fl-score support

0 1.00 0.46 0.63 13

1 0.79 1.00 0.88 26

accuracy 0.82 39
macro avg 0.89 0.73 0.76 39
weighted avg 0.86 0.82 0.80 39

[70]: from sklearn import tree
estimator = rfc.estimators_[6]
fig, axes = plt.subplots(nrows = 1,ncols = 1,figsize = (4,4), dpi=600)
tree.plot_tree(estimator, feature_names = X.columns,rounded = True, proportion,
—= False,

precision = 2,filled = True , max_depth=3, fontsize=3)

[70]: [Text(1162.5, 1630.8, 'Mddul de curs vist <= 72.0\ngini = 0.33\nsamples =

51\nvalue = [18, 70]'),

Text(1007.5, 1268.4, "S'ha visualitzat 1'informe de resum de qualificacions <=
0.5\ngini = 0.48\nsamples = 25\nvalue = [18, 26]"),

Text(620.0, 906.0, 'Grup <= 25.0\ngini = 0.48\nsamples = 16\nvalue = [16,
111",

Text(310.0, 543.6000000000001, "S'ha pujat un fitxer. <= 18.5\ngini
0.43\nsamples = 11\nvalue = [15, 7]1"),

Text(155.0, 181.20000000000005, '\n (..) \n'),

Text (465.0, 181.20000000000005, '\n (.) \n'),

Text(930.0, 543.6000000000001, "S'ha creat la tramesa. <= 3.5\ngini
0.32\nsamples = 5\nvalue = [1, 4]"),

Text (775.0, 181.20000000000005, '\n  (.) \n'),

Text(1085.0, 181.20000000000005, '\n  (.) \n'),

Text(1395.0, 906.0, 'Sessidé <= 65.5\ngini = 0.21\nsamples = 9\nvalue = [2,
151"),

Text (1240.0, 543.6000000000001, 'gini = 0.0\nsamples = 7\nvalue = [0, 13]'),
Text (1550.0, 543.6000000000001, 'Médul de curs vist <= 31.0\ngini =
0.5\nsamples = 2\nvalue = [2, 2]'),

Text(1395.0, 181.20000000000005, '\n (..) \n'),

Text (1705.0, 181.20000000000005, '\n  (.) \n'),

Text(1317.5, 1268.4, 'gini = 0.0\nsamples = 26\nvalue = [0, 44]')]



[71]:

#valicadio cv buscar millors hiperparametres

from sklearn.model_selection import RandomizedSearchCV

n_estimators = [int(x) for x in np.linspace(start = 50, stop = 200, num = 50)]
max_features = ['auto', 'sqrt']

max_depth = [int(x) for x in np.linspace(3, 5, num = 1)]

max_depth.append(None)

min_samples_split = [2, 5, 10]

min_samples_leaf = [1, 2, 4]

random_grid = {'n_estimators': n_estimators, 'max_features':
—max_features, 'max_depth': max_depth, 'min_samples_leaf' : min_samples_leaf,

'min_samples_split': min_samples_split}

rfc_random = RandomizedSearchCV(estimator = rfc, param_distributions =
—random_grid, n_iter = 50, cv=10, verbose=1, random_state=random_state_used,
—n_jobs = -1)

rfc_random.fit(X_train, y_train)

print(rfc_random.best_params_)

Fitting 10 folds for each of 50 candidates, totalling 500 fits

[Parallel(n_jobs=-1)]: Using backend LokyBackend with 8 concurrent workers.

[Parallel(n_jobs=-1)]: Done 34 tasks | elapsed: 4.0s
[Parallel(n_jobs=-1)]: Done 184 tasks | elapsed: 12.5s
[Parallel(n_jobs=-1)]: Done 434 tasks | elapsed: 28.8s

{'n_estimators': 108, 'min_samples_split': 10, 'min_samples_leaf': 4,
'max_features': 'sqrt', 'max_depth': 3}

[Parallel(n_jobs=-1)]: Done 500 out of 500 | elapsed: 33.3s finished



[72]:

[73]:

[94] :

[95]:

#resulats

rfc_new = rfc_random.best_estimator_
rfc_new.fit(X_train,y_train)
rfc_predict=cross_val_predict(rfc_new, X_test,y_test, cv=10)

rfc_cv_score = cross_val_score(rfc_new, X,y, cv=10, scoring='f1"')

print("=== Confusion Matrix ===")

print(pd.crosstab(y_test, rfc_predict, rownames=['Actual'l,
—colnames=['Predicted']))

print('\n")

print("=== Classification Report ===")

print(classification_report(y_test, rfc_predict))

=== Confusion Matrix ===
Predicted O 1

Actual
0 4 9
1 0 26

=== Classification Report ===

precision recall fl-score support

0 1.00 0.31 0.47 13

1 0.74 1.00 0.85 26

accuracy 0.77 39
macro avg 0.87 0.65 0.66 39
weighted avg 0.83 0.77 0.73 39

0.3 Regressio logistica
model senzill. Informalment el pes denota la importancia de la variable.

taula.drop(['Grup', 'Subgrup', 'Avaluacié Continuada'],axis=1,inplace=True)

#separem dades
from sklearn.model_selection import train_test_split
X_train, X_test, y_train, y_test = train_test_split(taula.
—drop(['Aprovat'],axis=1),
taulal'Aprovat'],,
—test_size=0.30,

—,random_state=random_state_used)

#entrenem model
from sklearn.linear_model import LogisticRegression

10



logmodel = LogisticRegression(max_iter = 10000)
logmodel.fit(X_train,y_train)
predictions=cross_val_predict(logmodel,X_test,y_test, cv=10 )

[96] : | #resultats

logmodel_cv_score = cross_val_score(logmodel, taula.drop(['Aprovat'], axis=1),,
—taulal['Aprovat'], cv=10, scoring='f1")

print("=== Confusion Matrix ===")

print(pd.crosstab(y_test, predictions, rownames=['Actual'l,
—»colnames=['Predicted']))

print('\n')

print("=== Classification Report ===")

print(classification_report(y_test, predictions))

=== Confusion Matrix ===
Predicted O 1

Actual
0 7 6
1 8 18

=== Classification Report ===

precision recall fl-score support

0 0.47 0.54 0.50 13

1 0.75 0.69 0.72 26

accuracy 0.64 39
macro avg 0.61 0.62 0.61 39
weighted avg 0.66 0.64 0.65 39

[77]: from sklearn.linear_model import LogisticRegression

from sklearn import metrics

X_train, X_test, y_train, y_test = train_test_split(taula.
—drop(['Aprovat'],axis=1), taulal'Aprovat'], test_size=0.3,,
—random_state=random_state used)

logreg = LogisticRegression()

logreg.fit(X_train, y_train)

y_pred = logreg.predict(X_test)

print('Accuracy of logistic regression classifier on test set: {:.2f}'.
—format (logreg.score(X_test, y_test)))

Accuracy of logistic regression classifier on test set: 0.72

C:\Users\Smadex\anaconda3\1lib\site-
packages\sklearn\linear_model\_logistic.py:762: ConvergenceWarning: lbfgs failed
to converge (status=1):

STOP: TOTAL NO. of ITERATIONS REACHED LIMIT.
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[78]:

Increase the number of iterations (max_iter) or scale the data as shown in:

https://scikit-learn.org/stable/modules/preprocessing.html

Please also refer to the documentation for alternative solver options:

https://scikit-learn.org/stable/modules/linear_model.html#logistic-

regression

n_

iter_i = _check_optimize_result(

from sklearn.metrics import roc_auc_score
from sklearn.metrics import roc_curve
logit_roc_auc = roc_auc_score(y_test, logreg.predict(X_test))

fpr

plt.

plt
plt
plt
plt
plt
plt
plt

plt.
plt.

, tpr, thresholds = roc_curve(y_test, logreg.predict_proba(X_test)[:,1])
figure()

.plot (fpr, tpr, label='Regressié Logistica (area = %0.2f)' % logit_roc_auc)
.plot(f0, 1], [0, 1],'r--"')

.x1im([-0.05, 1.05])

.ylim([-0.05, 1.05])

.xlabel('False Positive Rate')

.ylabel('True Positive Rate')

.title('Receiver operating characteristic ROC')
legend(loc="lower right")

show ()

Receiver operating characteristic ROC
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0.4 regresio 2

[79]: from sklearn import preprocessing

[98]: X = taula.loc[:, taula.columns != 'Aprovat']
y = taulal'Aprovat']
from imblearn.over_sampling import SMOTE
os = SMOTE(random_state=random_state used)
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3,,
—,random_state=random_state used)

columns = X_train.columns
os_data_X,os_data_y=os.fit_sample(X_train, y_train)
os_data_X = pd.DataFrame(data=os_data_X,columns=columns )
os_data_y= pd.DataFrame(data=os_data_y,columns=['Aprovat'])

print("length of oversampled data is ",len(os_data_X))

print ("Number of no Aprovat in oversampled,,
—data",len(os_data_ylos_data_y['Aprovat']==0]))

print ("Number of Aprovat",len(os_data_ylos_data_y['Aprovat']==1]))

print ("Proportion of no Aprovat data in oversampled data is,
—",len(os_data_ylos_data_y['Aprovat']==0])/len(os_data_X))

print ("Proportion of Aprovat data in oversampled data is
—",len(os_data_yl[os_data_y['Aprovat']==1])/len(os_data_X))

length of oversampled data is 142

Number of no Aprovat in oversampled data 71

Number of Aprovat 71

Proportion of no Aprovat data in oversampled data is 0.5
Proportion of Aprovat data in oversampled data is 0.5

[99]: taula_vars=taula.columns.values.tolist()
y=["'Aprovat']
X=[i for i in taula_vars if i not in y]
from sklearn.feature_selection import RFE, RFECV
from sklearn.linear_model import LogisticRegression
logreg = LogisticRegression(max_iter = 8000)
rfe = RFE(logreg, n_features_to_select=8)
rfe = rfe.fit(os_data_X, os_data_y.values.ravel())

print(taula.columns)
print(rfe.support_)
print(rfe.ranking_)

Index(['Curs vist', 'Modul de curs vist',
'S'ha visualitzat 1'estat de la tasca.',
'S'ha visualitzat el formulari de tramesa.',
'S'ha visualitzat 1'informe d'usuari de qualificacions',
'S'ha pujat un fitxer.', 'S'ha tramés una tramesa.',
'S'ha mostrat el debat', 'S'ha actualitzat la tasca.',

13



[100] :

[101]:

[102]:

'S'ha visualitzat la retroaccidé', 'S'ha creat la tramesa.',
'Informe d'usuari del curs vist', 'S'ha fet 1l'eleccid',
'S'ha visualitzat 1'informe de resum de qualificacions',
'S'han publicat alguns continguts.',
'S'ha creat la subscripcidé a la discussid', 'S'ha creat el debat',
'S'ha esborrat la subscripcidé a la discussid', 'Comentari creat',
'S'ha actualitzat el missatge', 'S'ha creat el missatge',
'S'ha descarregat 1l'arxiu Zip o la carpeta',
'S'ha creat la subscripcié', 'Sessid', 'Fitxers', 'Aprovat'],
dtype='object')
[False False False False False False True False True False True False
True True True False False False True False False True False False
False]
[16 13 71417 4 115 1 6 112 1 1 1 9 2 3 11811 1 5 8
10]

ranking=pd.DataFrame(data={'coll': taula.columns[0:25],'col2': rfe.
—support_, 'col3': rfe.ranking })
cols=ranking[ranking['col3']==1]['coll'].to_list()

X=o0s_data_X[cols]
y=os_data_y['Aprovat']

import statsmodels.api as sm
logit_model=sm.Logit (y,X)

result=logit_model.fit( method='lbfgs', maxiter=1000)
print (result.summary2())

Results: Logit

Model: Logit Pseudo
R-squared: 0.384

Dependent Variable: Aprovat AIC:
137.3064

Date: 2021-01-17 05:36 BIC:
160.9530

No. Observations: 142 Log-
Likelihood: -60.653

Df Model: 7 LL-Null:
-98.427

Df Residuals: 134 LLR p-value:
1.1102e-13

Converged: 1.0000 Scale:
1.0000

No. Iteratioms: 85.0000
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Coef. Std.Err. z

P>|z| [0.025 0.975]

S'ha tramés una tramesa. -22.7188 17675.2462
-0.0013 0.9990 -34665.5647 34620.1271

S'ha actualitzat la tasca. 22.6719 17675.2462
0.0013 0.9990 -34620.1741 34665.5178

S'ha creat la tramesa. 22.6968 17675.2462
0.0013 0.9990 -34620.1491 34665.5428

S'ha fet 1l'eleccid 0.4653 0.3400
1.3683 0.1712 -0.2012 1.1318

S'ha visualitzat 1'informe de resum de qualificacions 1.0112 0.5511
1.8349 0.0665 -0.0689 2.0914

S'han publicat alguns continguts. 1.7106 1.0417
1.6422 0.1006 -0.3310 3.7523

Comentari creat 13.1394  665.0977
0.0198 0.9842 -1290.4282 1316.7069

S'ha descarregat 1l'arxiu Zip o la carpeta 1.1399 1.1766
0.9688 0.3327 -1.1662 3.4460

[103]: np.diag(result.cov_params())

[103]: array([3.12414327e+08, 3.12414327e+08, 3.12414327e+08, 1.15627626e-01,
3.03732566e-01, 1.08508274e+00, 4.42354967e+05, 1.38440805e+00])

[104]: from sklearn.linear_model import LogisticRegression
from sklearn import metrics
logreg = LogisticRegression()
logreg.fit (X, y)
y_pred=cross_val_predict(logreg,X_test[cols],y_test, cv=10 )
print('Accuracy of logistic regression classifier on test set: {:.2f}'.
—format (logreg.score(X_test[cols], y_test)))

Accuracy of logistic regression classifier on test set: 0.72

[105]:  #resultats
from sklearn.metrics import confusion_matrix

print("=== Confusion Matrix ==="

print(pd.crosstab(y_test, y_pred, rownames=['Actual'], colnames=['Predicted']))
print('\n')

print("=== Classification Report ===")

from sklearn.metrics import classification_report
print(classification_report(y_test, y_pred))

=== Confusion Matrix ===
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[106] :

Predicted O 1

Actual
0 4 9
1 4 22

Classification Report ===

precision recall
0 0.50 0.31
1 0.71 0.85

accuracy
macro avg 0.60 0.58
weighted avg 0.64 0.67

fl-score

0.38
0.77

from sklearn.metrics import roc_auc_score
from sklearn.metrics import roc_curve
logit_roc_auc = roc_auc_score(y_test, logreg.predict(X_test([cols]))

, tpr, thresholds = roc_curve(y_test, logreg.predict_proba(X_test[cols]) [:

support

13
26

39
39
39

fpr
—,11)
plt.figure()
plt.plot(fpr, tpr, label='Regressidé Logistica (area =
plt.plot([O, 1], [0, 11,'r--")
plt.x1im([-0.05, 1.051)
plt.ylim([-0.05, 1.05])
plt.xlabel('False Positive Rate')
plt.ylabel('True Positive Rate')
plt.title('Receiver operating characteristic ROC')
plt.legend(loc="lower right")
plt.show()
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Annex kmeans

January 17, 2021

[65]: | #importem libreries © llegim fitzers
import pandas as pd
import numpy as np
import re
import matplotlib.dates as mdates
import matplotlib.pyplot as plt
from sklearn.model_selection import train_test_split
from sklearn.ensemble import RandomForestRegressor
from sklearn.metrics import mean_squared_error, SCORERS
from sklearn.model_selection import cross_val_score
from sklearn.model_selection import RepeatedKFold
from sklearn.model_selection import GridSearchCV
from sklearn.model_selection import ParameterGrid
from sklearn.inspection import permutation_importance
from sklearn.linear_model import LinearRegression
from sklearn.ensemble import RandomForestClassifier
from sklearn.metrics import classification_report, confusion_matrix
import multiprocessing
from math import sqrt
import seaborn as sns
megaesdv = pd.read_csv('megaesdv.csv')
megadesc = pd.read_csv('megadesc.csv')
megab0desc = pd.read_csv('megabOdesc.csv')
megaesdvb = pd.read_csv('megaesdvb.csv')
megadescb = pd.read_csv('megadescb.csv')
qualig2a = pd.read_csv('qualiQ2grups.csv')
qualiq2a=qualiq2a.rename (columns={"ID": "Usuari"})
sessions = pd.read_csv('sessions.csv')
fitxerspersona = pd.read_csv('fitxerspersona.csv')
fitxerspersona=fitxerspersona.rename(columns={"Nom complet de 1'usuari':

—"Usuari"})

fitxerspersona=fitxerspersona.rename(columns={"Descripcié": "Fitxers"})
pd.set_option('display.max_colwidth', None)
random_state_used=42
plt.rcParams["figure.dpi"] = 144



[66]:

[67]:

[68]:

[69]:

[70]:

[71]:

[72]:

[73]:

#escollim taula
taula=megadescb

#eliminem duplicats
sessions=sessions.drop(columns=['Temps', 'Descripcid', 'Data', 'Setmana'])
sessions=sessions.drop_duplicates(subset=['Usuari', 'Sessié'])
sessions=sessions.sort_values(by="Sessi6", ascending=False)
sessions=sessions.drop_duplicates(subset=['Usuari'])

#unim taules

dfl = taula

df2 = sessions

inner_join = pd.merge(dfl,df2,on ="Usuari",how ='inner')
taula=inner_join

#unim taules

dfl = taula

df2 = fitxerspersona

inner_join = pd.merge(dfl,df2,on ="Usuari",how ='inner')
taula=inner_join

#renombrem columnes, creem de moves

qualiq2a= qualiq2a.rename(columns={"Grup": "Subgrup"})

qualiq2a["Grup"]l=qualiq2a["Subgrup"]//10%10

qualig2a=qualiq2al["Usuari","Grup","Subgrup","Avaluacidé Continuada"]]

qualiq2a["Avaluacié Continuada"] = qualiq2a["Avaluacidé Continuada"].str.
—replace(',','.")

qualig2a["Avaluacié Continuada"] = qualiq2a["Avaluacié Continuada'"].str.
—replace('-','0")

qualiq2a["Avaluacié Continuada"]=qualiq2a["Avaluacidé Continuada"].astype(float)
qualiq2a["Aprovat"]=qualiq2al["Avaluacié Continuada'"]>=5

#unim taules

dfl = taula

df2 = qualiqg2a

inner_join = pd.merge(dfl,df2,on ="Usuari",how ='inner')
taula=inner_join

d = {True:1, False:0}
taulal['Aprovat'] = taulal'Aprovat'].map(d)
taula=taula.drop(columns=['Usuari'])

0.1 Clustering

taula=megadescb

qualig2a = pd.read_csv('qualiQ2grups.csv')
qualiq2a=qualiq2a.rename(columns={"ID": "Usuari"})



[74] :

[75]:

[76]:

[77]:

[78]:

[79]:

sessions = pd.read_csv('sessions.csv')
sessions=sessions.drop(columns=['Temps', 'Descripcid', 'Data', 'Setmana'])
sessions=sessions.drop_duplicates(subset=['Usuari', 'Sessi6'])
sessions=sessions.sort_values(by="Sessi6", ascending=False)
sessions=sessions.drop_duplicates(subset=['Usuari'])

dfl = taula

df2 = sessions

inner_join = pd.merge(dfl,df2,on ="Usuari",how ='inner')
taula=inner_join

dfl = taula

df2 = fitxerspersona

inner_join = pd.merge(dfl,df2,on ="Usuari",how ='inner')
taula=inner_join

qualiq2a= qualiq2a.rename(columns={"Grup": "Subgrup"})
qualiq2a["Grup"]=qualiqg2al["Subgrup"]//10%10
qualiq2a=qualiq2al[["Usuari","Grup","Subgrup","Avaluacidé Continuada"]]
qualiq2a["Avaluaci6é Continuada"].str.

qualiqg2a["Avaluacié Continuada"]
—replace(',','.")

qualiqg2a["Avaluacié Continuada"] = qualiq2a["Avaluacidé Continuada"].str.
—replace('-','0")

qualiq2a["Avaluacié Continuada'"]l=qualiq2a["Avaluacié Continuada"].astype(float)

qualiq2a["Aprovat"]=qualiq2a["Avaluacié Continuada"]>=5

dfl = taula

df2 = qualiqg2a

inner_join = pd.merge(dfl,df2,on ="Usuari",how ='inner')

taula=inner_join

d = {True:1, False:0}
taulal['Aprovat'] = taulal'Aprovat'].map(d)
taula=taula.drop(columns=['Usuari'])

#mapegem vartables

taula['Nota2']=taula["Avaluacié Continuada"]//1

d = {10.0:2,9.0:2,8.0:2,7.0:1,6.0:1,5.0:1,4.0:0,3.0:0,2.0:0,1.0:0,0.0:0}
taula['Nota3'] = taula['Nota2'].map(d)

#escollim wvariables
X = taula.drop(['Avaluacidé Continuada', 'Aprovat', 'Nota2', 'Nota3'], axis=1)
y = taulal'Aprovat']
y2 = taulal['Nota3']
X_1=taula["Sessi6"]
X 2=taula["Fitxers"]



[80]:

#Clustering manual
from sklearn.cluster import KMeans, MeanShift, AgglomerativeClustering

plt.

clf

plot )
= KMeans (n_clusters=3, random_state=random_state_used,n_init=50,

—max_iter=4000)
y_pred=clf.fit_predict (X)

plt.
.title('KMeans')
.ylabel ('Fitxers"')
.xlabel('Sessid')
.show ()

.plot O

plt
plt
plt
plt
plt
for

plt
plt
plt
plt

plt.
.plot ()

plt
for

plt
plt
plt

scatter(X_1,X_2, c=y_pred)

g in np.unique(y):
plt.scatter(X_1[taula['Aprovat']l==g],X_2[taulal['Aprovat']l==g], label

.title('Aprovat')
.ylabel ('Fitxers"')
.xlabel('Sessid")
.legend (('Suspés', 'Aprovat'))

show ()

g in np.unique(y2):
plt.scatter(X_1[taula['Nota3']==g],X_2[taula['Nota3']==g], label = g)

.title('Nota3"')
.ylabel('Fitxers"')
.xlabel('Sessid')
plt.
plt.

legend(('Suspés', 'Entre 5 i 8','Major a 8'))
show ()

g)
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[81]:

[82]:

[83]:

[84]:

Nota3
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1 Clustering amb algoritme
taula2=megaesdv

dfl = taula2

df2 = sessions

inner_join = pd.merge(dfl,df2,on ="Usuari",how ='inner')
taula2=inner_join

#taulal
dfl = taula2
df2 = fitxerspersona

inner_join = pd.merge(dfl,df2,on ="Usuari",how ='inner')
taula2=inner_join

qualig2a = pd.read_csv('qualiQ2grups.csv')

qualig2a=qualiq2a.rename(columns={"ID": "Usuari"})

qualig2a= qualiq2a.rename(columns={"Grup": "Subgrup"})

qualiq2a["Grup"l=qualiq2a["Subgrup"]//10%10

qualiq2a=qualiq2al["Usuari","Grup","Subgrup","Avaluacidé Continuada"]]

qualiq2a["Avaluacié Continuada"] = qualiq2a["Avaluacidé Continuada"].str.
—replace(',','.")



qualiqg2a["Avaluacidé Continuada"] = qualiq2al["Avaluacié Continuada"].str.
—replace('-','0")

qualiq2a["Avaluacié Continuada"]=qualiq2a["Avaluacié Continuada"].astype(float)

df1 taula2

df2 = qualiqg2a

inner_join = pd.merge(dfl,df2,on ="Usuari",how ='inner')

taula2=inner_join

taula2=taula?2.drop(columns=['Usuari'])

[85]: taula3=taula2.drop(['Grup', 'Subgrup'],axis=1)

[86]:  #normalitzem valors
taula_norm=(taula3+taula3d.min())/(taula3.max()-taula3.min())

[87]: | #calculem nombre de clusters
from sklearn.cluster import KMeans
n_cluster = range (1,10)
kmeans = [KMeans(n_clusters=i).fit(taula_norm) for i in n_cluster]
scores = [kmeans[i] .score(taula_norm) for i in range (len(kmeans))]
f=plt.figure(l, figsize=(16,6))
plt.plot(scores)
_ = plt.xticks(n_cluster)
plt.xlabel('Nombre clusters')
plt.ylabel('Score')
plt.title('KMeans Score segons nombre de clusters')

[87]: Text(0.5, 1.0, 'KMeans Score segons nombre de clusters')

KMeans Score segons nombre de clusters

Score

-100

-110

1 2 3 4 5 6 7 8 9
Nombre clusters

[88]: scores=np.array(scores)
dif scores =scores/ scores[0]
dif_scores =np.diff (dif_scores)



n_clusters = np.argwhere(dif_scores < np.quantile(dif_scores , 0.5))[-1][0]

2 cerca quantitat optima

[89]: wcss = []
for i in range (1,10):
kmeans = KMeans(n_clusters=i, max_iter=300)
kmeans.fit(taula_norm)
wcss.append (kmeans . inertia_)

[90]: | #colze
plt.plot(range(1,10),wcss)
plt.xlabel('Nombre clusters')
plt.ylabel('WCSS')
plt.title('WCSS segons nombre de clusters')
plt.show()

WCSS segons nombre de clusters
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[91]: n=7
taula_norm['Kmeans_Clusters']=0
clustering=KMeans(n_clusters=n, max_iter = 1000)
clustering.fit(taula_norm.iloc[:,:-1])
taula3['Kmeans_Clusters'] =clustering.labels_



[92]:

[93]:

[94]:

#taula3.head ()

#escollim variables
a=25
b=23

xcentr=clustering.cluster_centers_[:,al*(taula3.iloc[:, [a,b]] .max()-taula3.
—ilocl[:, [a,b]] .min()) [0]-taula3.iloc[:, [a,b]l] .min() [0]

ycentr=clustering.cluster_centers_[:,b]*(taula3.iloc[:, [a,b]] .max()-taula3.
—ilocl:,[a,b]].min()) [1]-taula3.iloc[:,[a,b]l] .min() [1]

marker=['s','o',"' "]
for i in range(n):
plt.scatter(taula3[clustering.labels_==i].iloc[:,a],taula3[clustering.

—labels_==i].iloc[:
—,b] ,s=75,marker=marker[i),len(marker)] ,edgecolor="'black',label="'cluster
o'+str(i))

plt.
—scatter(xcentr,ycentr,s=150,marker="'*"',c="'white',edgecolor="'black',label="'centroids"')

plt.legend(scatterpoints=1)

plt.grid()

plt.xlabel(taula3.columns[a])

plt.ylabel(taula3.columns[b])

plt.title('KMeans K='+str(n))

plt.show()
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