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Interpolar Series de Tiempo

• dataframes de serie de tiempo
• indices con datetime
• posiblemente será muchos NaNs debido

la hora de colecciona de datos
• interpolación para llenar valores de NaN
values con otros valores

• palabra de clave method para metido de
interpolación

• linear, time, pad, etc.

# t h i s i s asreeve ’ s custom module f o r read ing l e v e l o gge r f i l e s
2 from r e a d _ l o g g e r _ f i l e s impor t to_data f rame

impor t pandas as pd
4

# crea te a data s t r u c t u r e to ho ld i n d i v i d u a l data se t s , and read them
i n t o d i c t i o n a r y

6 # to_data f rame re t u rn s a t u p l e con t i n i n g the data s e t and header i n f o
d a t a _ d i c t = { }

8 d a t a _ d i c t [ ” s ha l ” ] = to_data f rame ( ” examples / data /
MSH_shallow_may2020Compensated . x l e ” ) [0 ]

d a t a _ d i c t [ ” deep ” ] = to_data f rame ( ” examples / data /
MSH_deep_may2020Compensated . x l e ” ) [0 ]

10
# put the data i n t o a dataframe w i t h a mu l t i i n d e x

12 d f = pd . DataFrame ( )
f o r depth i n d a t a _ d i c t . keys ( ) :

14 d a t a _ d i c t [ depth ] = d a t a _ d i c t [ depth ] . drop ( ” b lock ” , a x i s = 1 )
m_idx = pd . Mu l t i Index . f rom_product ( ( [ depth ] , d a t a _ d i c t [ depth ] .

columns ) )
16 d a t a _ d i c t [ depth ] . columns = m_idx

d f = pd . concat ( ( df , d a t a _ d i c t [ depth ] ) )
18 # change index s t i n g s to da te t ime ob j e c t s and s o r t index

d f . index = pd . t o_da t e t ime ( d f . index )
20 d f = d f . s o r t _ i nde x ( )

# i n t e r p o l a t e the deep data onto the t imes sha l l ow data was recorded
22 d f . deep = d f . deep . i n t e r p o l a t e ( method= ” t ime ” )

# drop rows w i t h NaN va lues , save data
24 d f = d f . dropna ( )

d f . t o _hd f ( ” examples / data /MSH_shal&deep_may2020 . hdf ” , key = ” roo t ” )
26

# reampl ing aggregates data based on t ime
28 # to ge t d a i l y mean va l u e s

d f . resample ( ’ d ’ ) . mean ( )
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Ventana Rodante y Plotear

• aplicación permite funciones
pesadas sobre subconjunto de
dataframe

• tipo de ventana cambia el pesado
de datos con posición de muestro

• ’ventana’ desliza por una columna
de datos

impor t numpy as np
2 impor t pandas as pd

impor t ma t p l o t l i b . p y p l o t as p l
4 impor t s c i p y . s i g n a l . windows as win

6 d f = pd . read_hdf ( ” examples / data /MSH_shal&deep_may2020 . hdf ” )
# l e t s l ook a t the mu l t i i ndexed data ,

8 d f . p l o t ( y = [ ( ” deep ” , ” Lev ” ) , ( ” s ha l ” , ” Lev ” ) ] )
# or use ma t p l o t l i b d i r e c t l y

10 f i g , sp = p l . s u bp l o t s ( )
sp . p l o t ( d f . index , d f . l o c [ : , ( ” s ha l ” , ” Lev ” ) ] , l a b e l = ” s ha l l ow ” )

12 sp . p l o t ( d f . index , d f . l o c [ : , ( ” deep ” , ” Lev ” ) ] , l a b e l = ” deep ” )
sp . legend ( )

14 sp . s e t _ y l a b e l ( ” Water Pressure (m o f H2O) ” )
p l . c l o s e ( )

16
# make a r o l l i n g window , c a l u l a t e mean

18 a_win = d f . l o c [ : , ( ” s ha l ” , ” Lev ” ) ] . r o l l i n g ( 9 , cen ter = True )
a _ r o l l = a_win . agg ( ”mean ” )

20
# can do o ther window t ypes de f i ned i n s c i p y . s i g n a l . windows l i b r a r y

22 b_win = d f . l o c [ : , ( ” s ha l ” , ” Lev ” ) ] . r o l l i n g ( 9 , cen ter = True , w in_ t ype = ” t r i a n g ” )
b _ r o l l = b_win . agg ( ”mean ” )

24
d f = d f . a s s i gn ( box= a _ r o l l )

26 d f = d f . a s s i gn ( t r i = b _ r o l l )

28 f i g , sp = p l . s u bp l o t s ( )
sp . p l o t ( d f . index , d f . l o c [ : , ” box ” ] , l a b e l = ” box ” )

30 sp . p l o t ( d f . index , d f . l o c [ : , ” t r i ” ] , l a b e l = ” t r i ” )
sp . p l o t ( d f . index , d f . l o c [ : , ( ” s ha l ” , ” Lev ” ) ] , l a b e l = ” s ha l l ow ” )

32 sp . legend ( )
sp . s e t _ y l a b e l ( ” Water Pressure (m o f H2O) ” )
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Más Ventana Rodante

# cont inued from pre v i ou s s c r i p t
2 # r o l l i n g f u n c t i o n us ing two columns ( c o r r e l a t i o n )

A= d f . l o c [ : , ( ’ deep ’ , ’ Lev ’ ) ] . r o l l i n g ( 10 , cen ter = True ) . corr ( d f . l o c [ : , ( ’
s h a l ’ , ’ Lev ’ ) ] )

4 d f = d f . a s s i gn ( corr =A )

6 # us ing your own func t i on , a r o l l i n g IQR
de f i q r ( x ) :

8 v a l ue =np . q u a n t i l e ( x , . 7 5 ) −np . q u a n t i l e ( x , . 2 5 )
r e t u rn va l ue

10
A= d f . l o c [ : , ( ’ deep ’ , ’ Lev ’ ) ] . r o l l i n g ( 10 , cen ter = True ) . agg ( i q r )

12 d f = d f . a s s i gn ( i q r =A )

14 f i g , sp = p l . s u bp l o t s ( nrows =2 , nco l s = 1 , sharex = True )
sp [ 0 ] . p l o t ( d f . index , d f . l o c [ : , ” box ” ] , l a b e l = ” box ” )

16 sp [ 0 ] . p l o t ( d f . index , d f . l o c [ : , ” t r i ” ] , l a b e l = ” t r i ” )
sp [ 0 ] . p l o t ( d f . index , d f . l o c [ : , ( ” s ha l ” , ” Lev ” ) ] , l a b e l = ” s ha l l ow ” )

18 sp [ 0 ] . p l o t ( d f . index , d f . l o c [ : , ( ” deep ” , ” Lev ” ) ] , l a b e l = ” deep ” )
sp [ 0 ] . legend ( )

20 sp [ 0 ] . s e t _ y l a b e l ( ” Water Pressure (m o f H2O) ” )

22 sp [ 1 ] . p l o t ( d f . index , d f . l o c [ : , ’ i q r ’ ] , c o l o r = ’ b l ack ’ )
sp [ 1 ] . s e t _ y l a b e l ( ’ i n t e r q u a r t i l e range ’ , c o l o r = ’ b l ack ’ )

24
sp1 tw = sp [ 1 ] . t w i n x ( )

26 sp1 tw . p l o t ( d f . index , d f . l o c [ : , ’ corr ’ ] , c o l o r = ’ red ’ )
sp 1 tw . s e t _ y l a b e l ( ’ c o r r e l a t i o n ’ , c o l o r = ’ red ’ )

28 sp1 tw . y a x i s . s e t _ t i c k_params ( l a b e l c o l o r = ’ red ’ )
p l . show ( )
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Ploteas elegantes con Seaborn

• seaborn: hace diferentes ploteas
estadísticas

• aparece mejor? que matplotlib
• hecho para funcionar bien con
pandas

• ploteas complicadas, hecho
sencillas!

impor t pandas as pd
2 impor t ma t p l o t l i b . p y p l o t as p l

impor t seaborn as sns
4 # read i n data and ge t i n t o usab le format , as done be fore

d f = pd . r ead_ tab l e ( ” . / examples /USGS01037000 . tab ” , comment= ”#” )
6 c o l _ d i c t = { }

f o r co l i n d f . columns :
8 i f ( ” _00065 ” i n co l ) and ( ” _cd ” not i n co l ) :

c o l _ d i c t [ c o l ] = ” gage_h t _ f t ”
10 e l i f ( ” _00060 ” i n co l ) and ( ” _cd ” not i n co l ) :

c o l _ d i c t [ c o l ] = ” Q_cfs ”
12 d f = d f . rename ( c o l _ d i c t , a x i s = 1 )

d f = d f . l o c [ 1 : , [ ” da te t ime ” , ” Q_cfs ” , ” g age_h t _ f t ” ] ]
14 d f . l o c [ : , ” da te t ime ” ] = pd . t o_da t e t ime ( d f . l o c [ : , ” da te t ime ” ] )

d f . l o c [ : , ” g age_h t _ f t ” ] = pd . to_numer ic ( d f . l o c [ : , ” g age_h t _ f t ” ] , e r ro r s = ” coerce ” )
16 d f . l o c [ : , ” Q_cfs ” ] = pd . to_numer ic ( d f . l o c [ : , ” Q_cfs ” ] , e r ro r s = ” coerce ” )

d f = d f . a s s i gn (month= d f . l o c [ : , ” da te t ime ” ] . d t . month )
18

sns . set_theme ( s t y l e = ” darkgr i d ” )
20 # making a n ice l ook i ng reg re s s i on p l o t

f i g , sps = p l . s u bp l o t s ( nco l s = 1 , nrows =2)
22 # can mix seaborn and ma t p l o t l i b p l o t s

sps [ 0 ] . x a x i s . u pda t e _un i t s ( d f . da te t ime )
24 sps [ 0 ] . semi logy ( d f . da te t ime . va l ues , d f . Q_cfs . v a l u e s )

# seaborn regre s i on p l o t , d i s p l a y minor g r i d l i n e s
26 sns . r e gp l o t ( x = d f . gage_h t_ f t , y = d f . Q_cfs , ax = sps [ 1 ] , order = 1 , s c a t t e r _ kw s ={ ” co l o r

” : ” b l ack ” } , l i n e _ kw s ={ ” co l o r ” : ” red ” } )
sps [ 0 ] . g r i d ( which = ” both ” , a x i s = ” y ” )

28 p l . show ( )
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Dataframes con Mult-indices

• niveles diferentes con nombres de indices y
columnas

• maneja mas que 2-D datos
• configurando unos indices de ’multi-level’
indices y columna es diferente

• sobrescribe el encabezamiento de columna
• para indice, lista las columnas que quiere

para ’multi-index’

impor t pandas as pd
2 impor t seaborn as sb

# inc rease number o f v i s i b l e rows
4 pd . op t i on s . d i s p l a y . min_rows = 30

6 # get one o f the seaborn data se t s , need i n t e r n e t connec t ion
# l i s t a v a i l a b l e data s e t s w i t h ’ sb . ge t_dataset_names ( ) ’

8 d f = sb . l o ad_da t a s e t ( ” penguins ” )
# drop rows w i t h NaN va lues , ge t a l i s t o f un ique i s l a n d names

10 d f = d f . dropna ( a x i s =0 , how= ” any ” )
i s l a n d s = d f . i s l a n d . un ique ( )

12 # o v e rw r i t e o r i g i n a l index w i t h mu l t i i n d e x crea ted from columns o f
data

d f2 = d f . s e t _ i ndex ( [ ” i s l a n d ” , ” sex ” , ” s pec i e s ” ] )
14 # e x t r a c t data f o r each i s l and , c rea te mu l t i ndex f o r each i s l and , and

concat
i s l a n d _ d i c t = { }

16 d f3 = pd . DataFrame ( )
f o r i s l e i n i s l a n d s :

18 i s l a n d _ d i c t [ i s l e ] = d f2 . l o c ( a x i s =0) [ i s l e ]
# mu l t i − index has to have the same number o f columns as dataframe

ass igned to
20 # there are s e v e r a l ways i n pandas to c rea te the mu l t i i ndex , t h i s

i s j u s t one
m_idx = pd . Mu l t i Index . f rom_product ( [ [ i s l e ] , i s l a n d _ d i c t [ i s l e ] .

columns ] )
22 # o v e rw r i t e o r i g i n a l column w i t h m u l t i l e v e l columns ( mu l t i i n d e x )

i s l a n d _ d i c t [ i s l e ] . columns = m_idx
24 d f3 = pd . concat ( ( df3 , i s l a n d _ d i c t [ i s l e ] . i l o c [ : , 0 : 2 ] ) )

d f3 = d f3 . s o r t _ i nde x ( )
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Agrupar y Agregar los Datos

• agrega los valores (sum, mean, variance,
etc.)

• metido de groupby
• agrupa valores juntos

impor t pandas as pd
2 impor t numpy as np

4 # read in data and ge t i n t o usab le format
d f = pd . r ead_ tab l e ( ” . / example /USGS01037000 . tab ” , comment= ”#” )

6
# rename columns

8 c o l _ d i c t = { }
f o r co l i n d f . columns :

10 i f ( ” _00065 ” i n co l ) and ( ” _cd ” not i n co l ) :
c o l _ d i c t [ c o l ] = ” gage_h t _ f t ”

12 e l i f ( ” _00060 ” i n co l ) and ( ” _cd ” not i n co l ) :
c o l _ d i c t [ c o l ] = ” Q_cfs ”

14 d f = d f . rename ( c o l _ d i c t , a x i s = 1 )

16 d f = d f . l o c [ 1 : , [ ” da te t ime ” , ” Q_cfs ” , ” g age_h t _ f t ” ] ]
d f . l o c [ : , ” da te t ime ” ] = pd . t o_da t e t ime ( d f . l o c [ : , ” da te t ime ” ] )

18 d f . l o c [ : , ” g age_h t _ f t ” ] = pd . to_numer ic ( d f . l o c [ : , ” g age_h t _ f t ” ] ,
e r ro r s = ’ coerce ’ )

d f . l o c [ : , ” Q_cfs ” ] = pd . to_numer ic ( d f . l o c [ : , ” Q_cfs ” ] , e r ro r s = ’
coerce ’ )

20
# c a l c u l a t e aggragate v a l u e s f o r columns

22 mean = d f . mean ( )
median = d f . median ( )

24 var = d f . var ( )
# d f . de sc r i be ( ) f o r sho r t t a b l e o f summary s t a t s
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Más Agrupar y Agregar los Datos

• usa assign para hacer columnas nuevas
’para agrupar’

• puede encadenar metidos groupby y
aggregate

• puede hacer funciones personalizadas
para agregar

#### CONTINUED FROM PREVIOUS CODE BLOCK ####
2 # Grouping data

# c a l c u l a t e monthly s t a t i s t i c s :
4 # make column o f months

d f = d f . a s s i gn (month= d f . l o c [ : , ” da te t ime ” ] . d t . month )
6 # group by month

# s p l i t t i n g data , app l y i ng f unc t i on , combinging i n t o dataframe
8 g_month = d f . groupby ( ” month ” )

month_mean = g_month . agg ( ”mean ” )
10 # or cha in these t oge the r

# monthly_mean = d f . groupby ( ’ month ’ ) . agg ( ’mean ’ )
12

# c a l c u l a t e week l y s t a t s
14 # c a r e f u l w i t h i soca l ander , a l l weeks s t a r t on monday ,

# Dec 31 cou ld be i n the f i r s t week o f the nex t year
16 d f = d f . a s s i gn ( week= d f . l o c [ : , ” da te t ime ” ] . d t . i s o ca l enda r ( ) [ ” week ” ] )

week_s t a t s = d f . groupby ( ” week ” ) [ ” Q_cfs ” , ” g age_h t _ f t ” ] . agg ( [ min , np .
median , max ] )

18
# making a custom f un c t i o n

20 de f my_slope ( s e r i e s ) :
s lope , i n t e r = np . p o l y f i t ( s e r i e s . index , s e r i e s . va l ues , 1 )

22 re t u rn s l ope

24 week_s ta t s2 = d f . groupby ( ” week ” ) [ ” Q_cfs ” , ” g age_h t _ f t ” ] . agg ( my_slope )
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Replantear, Desremar y Rebanar

• unstack: mueve una porción del indices al
columnas

• stack: mueve una porción de columnas al
indices

• usa level palabra clave para indicar
niveles pare mover

• nivel cero es más externa de multi-index

impor t pandas as pd
2 # inc rease number o f v i s i b l e rows

pd . op t i on s . d i s p l a y . min_rows = 30
4 # get one o f the seaborn data s e t s

d f = sb . l o ad_da t a s e t ( ” penguins ” )
6 # drop rows w i t h NaN va lues , change to mu l t i i n d e x

d f = d f . dropna ( a x i s =0 , how= ” any ” )
8 d f 1 = d f . s e t _ i ndex ( [ ” s pec i e s ” , ” sex ” , ” i s l a n d ” ] )

# mu l t i i n d e x data frames perform be t t e r i f s o r t ed
10 d f 1 = d f 1 . s o r t _ i nde x ( )

# get i n t o a s e r i e s format
12 d f2 = d f 1 . s t a ck ( )

# Can ’ t uns tack df2 because has d u p l i c a t e va lues , can ’ t s e t columns
to same va l ue

14 # to ge t around t h i s , i n c l u d e o r i g i n a l index i n re indexed dataframe
df3 = d f . s e t _ i ndex ( [ d f . index , ” s pec i e s ” , ” sex ” , ” i s l a n d ” ] )

16 d f3 = d f3 . s o r t _ i nde x ( )
# can con t r o l l e v e l ( s ) uns tacked and moved to column heading w i t h

keyword : l e v e l =2 or l e v e l = [ 1 , 2 ]
18 d f4 = d f3 . uns tack ( )

d f5 = d f4 . s t a ck ( )
20 ## s l i c i n g the dataframe

A = d f3 . l o c [ ( 0 , ” A d e l i e ” , ” Male ” , ” Torgersen ” ) : ( 1 9 , ” A d e l i e ” , ” Male ” ,
” Torgersen ” ) ,

22 ” b i l l _ l eng th_mm ” , ]
## i f d u p l i c a t e v a l u e s i n dateframe , can s p e c i f y a x i s to ge t a l l

d u p l i c a t e d v a l u e s
24 B = df2 . l o c [ ” Ade l i e ” ]

C = d f2 . l o c ( a x i s =0) [ ” Ade l i e ” , ” Male ” ]
26 # a l s o need to s p e c i f y a x i s to be ab le s l i c e on 2nd v a r i a b l e

D = d f 1 . l o c ( a x i s =0) [ : , ” Male ” ]
28 E = d f 1 . l o c ( a x i s =0) [ : , ” Male ” ] [ ” body_mass_g ” ]
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Swaplevel y Reorderlevel

• para cambiar la organización de niveles de
multi-index

• swaplevel intercambia dos niveles
• reorderlevel intercambia más que dos

niveles
• lista niveles en orden que quiere
• axis palabra clave para indicar indices de

filas o columnas
• puede ordenar indices de columna con

sort_index(axis=1)

impor t pandas as pd
2 impor t seaborn as sb

4 # inc rease number o f v i s i b l e rows
pd . op t i on s . d i s p l a y . min_rows = 30

6 # get one o f the seaborn data s e t s
d f 1 = pd . read_hdf ( ’ . / data / penguins . hd f ’ )

8 # drop rows w i t h NaN va lues , change to mu l t i i n d e x
df2 = d f 1 . s e t _ i ndex ( [ d f 1 . index , ” s pec i e s ” , ” sex ” , ” i s l a n d ” ] )

10 df2 = df2 . s o r t _ i nde x ( )
# can con t r o l l e v e l ( s ) t h a t i s uns tacked and moved to column heading

w i t h the keyword
12 # l e v e l l e v e l =2 or l e v e l = [ 1 , 2 ]

d f2 = d f2 . uns tack ( )
14 # commands to change order ing i n i n d i c e s

d f2 . s wap l e v e l ( 0 , 2 )
16 d f2 . s wap l e v e l ( a x i s = 1 )

d f2 . s wap l e v e l ( a x i s = 1 ) . s o r t _ i nde x ( a x i s = 1 )
18 #note ex t r a parentheses

d f2 . r e o r d e r _ l e v e l s ( ( 1 , 0 , 2 ) )
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Xs, Pivot y Pivot_table

• sección transversal (xs): subconjunto de
multi-index

• solo función con multi-index
• pivot: remodelar dataframe

• requiere valores únicos
• todos los valores vuelven

• pivot_table:
• remodelar dataframe
• agrega valores duplicados

impor t pandas as pd
2 impor t seaborn as sb

impor t numpy as np
4

df0 = sb . l o ad_da t a s e t ( ” penguins ” )
6 df0 = df0 . dropna ( )

d f 1 = df0 . s e t _ i ndex ( [ df0 . index , ” sex ” , ” s pec i e s ” ] )
8 d f 1 = d f 1 . s o r t _ i nde x ( )

# xs on l y works on a mu l t i i ndex , s e l e c t s subse t o f v a l u e s
10 d f 1 . xs ( ” Gentoo ” , l e v e l =2)

d f 1 . xs ( [ ” Female ” , ” Gentoo ” ] , l e v e l = [ 1 , 2 ] )
12

# reshape df , p i v o t r e qu i r e s no d u p l i c a t e v a l u e s w i t h no aggrega t ion
14 # p i v o t _ t a b l e w i l l aggregate d u p l i c a t e data ( d a f a u l t s to mean)

d f 1 . p i v o t _ t a b l e ( v a l u e s = [ ” b i l l _ l eng th_mm ” , ” b i l l _depth_mm ” ] , index = [ ”
sex ” ] )

16 d f 1 . p i v o t _ t a b l e (
v a l u e s = [ ” b i l l _ l eng th_mm ” , ” b i l l _depth_mm ” ] , index = [ ” sex ” , ” i s l a n d ”

] , aggfunc =np . s t d
18 )

# dummy data to show p i v o t method
20 df2 = pd . DataFrame (

{
22 ”Na ” : np . random . uni form (0 , 1 , 10) ,

” Ca ” : np . random . uni form (0 , 1 , 10) ,
24 ” K ” : np . random . uni form (0 , 1 , 10) ,

”Mg” : np . random . uni form (0 , 1 , 10) ,
26 ” l o c ” : [ 1 , 2 , 3 , 4 , 5 ] * 2 ,

” depth ” : [ 0 , 0 , 0 , 0 , 0 , 1 , 1 , 1 , 1 , 1 ] ,
28 }

)
30 df2 . p i v o t ( index = ” l o c ” , columns = ” depth ” , v a l u e s = [ ” K ” , ” Na ” ] )
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