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CHAPTER

ONE

TR AR

1.1 Python Efili

1.1.1 SIRESHSFHEEE

AR — NI %, 1F Python Ha] LA 5 Hi:

In [1]: L =[]
In [2]: def my_func(x):

return 2*x

In [3]: for i in range(5):
L.append (my_func(i))

In [4]: L
OQut[4]: [0, 2, 4, 6, 8]

H EAl DR AR S AT 51k BRI [* for iin %] o R, SE—AS f MU R AL, HAN VST i
AR, 5 A RoRisAU 4.

In [6]: [my_func(i) for i in range(5)]
Out[5]: [0, 2, 4, 6, 8]

PIRFIEXIE IR L R ME, W NE BT HEE—A for AAMNZMEIA, A ANZME:

In [6]: [m+'_'+n for m in ['a', 'b'] for mn in ['c', 'd']]

Qut[6]: ['a_c', 'a_d', 'b_c', 'b_d'l]

B T ARSI, A—DLHEERERAMRME, HIEAN value = a if condition else b :
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In [7]: value = 'cat' if 2>1 else 'dog'

In [8]: value

Out [8]:

'cat'

M T I TS ik

a, b= "'cat', 'dog'

condition = 2 > 1 # MW 4 True

if condition:

value

else:

value

= a

=b

M, R A 5 TR

In [9]: L =1[1, 2, 3, 4, 5, 6, 7]

In [10]:
Out [10] :

[i if i <= 5 else 5 for i in L]

(1, 2, 3, 4, 5, 5, 5]

1.1.2 EZEREHS map ik

R E T e XA TEM R R B O R, Bl ETEF) my  func PREL, XEHE R UL E 4 R B T TR
EHLER IR

In [11]:

In [12]:
OQut[12]:

In [13]:

In [14]:
Out[14]:

my_func = lambda x: 2*x

my_func(3)
6

multi_para_func = lambda a, b: a + b

multi_para_func(l, 2)
3

B EMRAZEESEEY 7 B4 8 SR BB TR 2R S AT R, B i 1) R 4

FAFEHT, HPARLEREI AT

PSS P

In [15]:
Out[15]:

[(lambda x: 2#x) (i) for i in range(5)]
o, 2, 4, 6, 8]

P B X Fp 4 R4 T B EE 2 BB, Python H$24E T map RECRTER, BIREIFZ—A map XI

1.1. Python Efli
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%, HEEIT list FNHIE:

In [16]: list(map(lambda x: 2*x, range(5)))
Out[16]: [0, 2, 4, 6, 8]

X2 AN B R B, AT D B s A B s

In [17]: list(map(lambda x, y: str(x)+'_'+y, range(5), list('abcde')))
Out[17]: ['O_a', '1_b', '2_c', '3_d', '4_e']

1.1.3 zip RS enumerate Fi%

zip BRELREAE 2 AN AN G AT B — A M R EAR T R, EIRIEl T —A zip X%, Eid tuple, list

A DA BAR R A 4T R 45 R«

In [18]: L1, L2, L3 = list('abc'), list('def'), list('hij"')

In [19]: list(zip(L1l, L2, L3))
0111.'.[19]: [(Ial’ 'd', 'h'), (lbl’ |e|’ 'i'), (ICI’ 'f', Ij‘)]

In [20]: tuple(zip(L1l, L2, L3))
01.11.'.[20]: ((Ial’ 'd', 'h'), (lbl’ |e|, 'i'), (ICI’ 'f', IJ‘I))

AT AEAEIE R AE I B zip B

In [21]: for i, j, k in zip(L1l, L2, L3):
ceea? print(i, j, k)

enumerate & —FRFRIFT R, BRI UIEIERR G s TR 75

In [22]: L = 1list('abcd')

In [23]: for index, value in enumerate(L):

et print (index, value)

0
1
2
10 Chapter 1. FREFHIIR
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F zip %S ARENS fa] Bt SEELIX A Th g -

In [24]: for index, value in zip(range(len(L)), L):
Lt print(index, value)

T B PPN R S MRS I, T RARIA zip X4

In [25]: dict(zip(L1, L2))
Out[25]: {'a': 'd', 'b': 'e', 'c¢': 'f'}

BEARA T R4k 3, 2 Python AL T * #RAEREAN 2ip HRG A AIREAT IR R38R AE

In [26]: zipped = list(zip(L1, L2, L3))

In [27]: zipped

Out[27]: [('a', 'd', 'h'), ('b', 'e', 'i'), ('c', "', 'j]
In [28]: list(zip(xzipped)) # —=-Jn4 47| x5l Jf & 87 &
Out[zs]: [(Ial, Ibl, IC'), (ldl’ lel, lfl)’ (Ihl’ Iil’ Ijl)]

1.2 Numpy Efili

1.2.1 np EARYIDE

B BT IR R array RAYIE -

In [29]: import numpy as np

In [30]: np.array([1,2,3])
Out [30]: array([1, 2, 31)

IR SRR A ) A 1T 3K

[a] % Z/¥%): np.linspace, np.arange

In [31]: np.linspace(l,5,11) # i#s. %1k (E&). HAH
Out[31]: array([1. , 1.4, 1.8, 2.2, 2.6, 3. , 3.4, 3.8, 4.2, 4.6, 5. 1)

(continues on next page)

1.2. Numpy Efil 11
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(continued from previous page)

In [32]: np.arange(1,5,2) # fth, #1b (fa@4), FK
Out[32]: array([1, 31)

[b] FFERHFE: zeros, eye, full

In [33]: np.zeros((2,3)) # &N\ T4l &r4%Z A/
Out [33] :
array([[0., 0., 0.],

[0., 0., 0.11)

In [34]: np.eye(3) # 3*3 HyH (LM [%

Out [34]:

array([[1., 0., 0.1,
[o., 1., 0.1,
0., 0., 1.1

In [35]: np.eye(3, k=1) # @& L ALk 1 MEHY LR
Out [35] :
array([[0., 1., 0.],

[0., 0., 1.1,

[0., 0., 0.1

In [36]: np.full((2,3), 10) # THALANK/N, 10 RFHETHME
Out [36] :
array([[10, 10, 10],

[10, 10, 1011)

In [37]: np.full((2,3), [1,2,3]) # @&\ 5|FIE &0 HE
Out [37] :
array([[1, 2, 3],

[1, 2, 31D

[c) FEMLEERSE: np.random

B A IFENLAE G ER BUCA rand, randn, randint, choice , ‘EA1HFRR 0-1 B0 AAIBENLEZE . prdEIERA
HIREALECE . EATL R £ ZH A BE LA 2R

In [38]: np.random.rand(3) # WK 0-1 15 4 A8y = EEALEL
Out[38]: array([0.57224573, 0.74415638, 0.47679581])

In [39]: np.random.rand(3, 3) # /=2 BENHTETLH, FAHEE NI @A
Out [39] :
array([[0.86570915, 0.00289572, 0.01412255],

[0.89540979, 0.74661012, 0.52785388],

(continues on next page)

12 Chapter 1. FREFHIIR
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(continued from previous page)

[0.22324679, 0.0362429 , 0.57495364]1]1)

XEFIRMIXTE o 2 b _E R 5304 AT LR 2R A

In [40]: a, b =5, 15

In [41]: (b - a) * np.random.rand(3) + a
Out[41]: array([ 7.81852712, 13.73446249, 9.55726572])

randn AR T N(0,1) FIFRHEIER 504 :

In [42]: np.random.randn(3)
Out [42]: array([-0.66241809, -0.43323251, -0.2569318 ])

In [43]: np.random.randn(2, 2)

Out [43]:

array([[-0.51902008, 1.08029465],
[ 1.35722805, 0.5666009711)

XMFIRMTTZR o BMEN p B TCIERS 70 A1) AR R A

In [44]: sigma, mu = 2.5, 3

In [45]: mu + np.random.randn(3) * sigma
Out [45] : array([3.35284376, 0.04422116, 3.50676044])

randint 7] PA$E 2 2E B BE AL B A B/ ME B KAE AN GE BE KN

In [46]: low, high, size = 5, 15, (2,2)

In [47]: np.random.randint(low, high, size)
Out [47] :
array([[12, 14],

[ 6, 131D

choice AJLAMEEMIFIZR S, LB M7 AW as R, AR MR s SR HE, BOAMIBOT 208

JRUEI A -

In [48]: my_list = ['a', 'b', 'c', 'd']

In [49]: np.random.choice(my_list, 2, replace=False, p=[0.1, 0.7, 0.1 ,0.1])

Out[49]: array(['a', 'b']l, dtype='<U1')

(continues on next page)

1.2. Numpy Eff}
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(continued from previous page)

In [50]: np.random.choice(my_list, (3,3))
Out [50] :
array([['a', 'c', 'b'],

['b', 'b', 'd'l,

['d', 'b', 'c']], dtype='<U1')

MR F GRS R R AR RN, S0 T permutation %L, BP4THEUR SR

In [51]: np.random.permutation(my_list)

Out [51]: array(['b', 'a', 'c', 'd'], dtype='<U1')

B i EARPIR R REALAN T, B RENS ] BEAL L a4

In [62]: np.random.seed(0)

In [563]: np.random.rand()
Out[53]: 0.5488135039273248

In [54]: np.random.seed(0)

In [55]: np.random.rand()
Out [55]: 0.5488135039273248

1.2.2 np FAMTRSEH

[a] #E: T

In [56]: np.zeros((2,3)).T
Out [56] :
array([[0., 0.7,

[0., 0.1,

[0., 0.1

(b &I e
T HEEAME, o e palFRoR B A IR A

In [57]: np.r_[np.zeros((2,3)),np.zeros((2,3))]

Out [57] :

array([[0., 0., 0.1,
[0., 0., 0.1,
[o., 0., 0.1,
[0., 0., 0.11)

(continues on next page)
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(continued from previous page)

In [568]: np.c_[np.zeros((2,3)),np.zeros((2,3))]
Out [58]:
array([[0., 0., 0., 0., O., 0.1,

0., 0., 0., 0., 0., 0.11)

— AN YR AT SRS, BRI HALES A, AR EILECHIE DL REE I 20 600 ¢ #R
1

In [59]: try:
Lt np.r_[np.array([0,0]) ,np.zeros((2,1))]
....: except Exception as e:
ot Err_Msg = e

In [60]: Err_Msg
Out [60] : ValueError('all the input arrays must have same number of dimensions, but the array at

—»index O has 1 dimension(s) and the array at index 1 has 2 dimension(s)')

In [61]: np.r_[np.array([0,0]),np.zeros(2)]
Out[61]: array([0., 0., 0., 0.1)

In [62]: np.c_[np.array([0,0]),np.zeros((2,3))]
Out [62] :
array([[0., 0., 0., 0.],

0., 0., 0., 0.1

[c) 4575 #e: reshape

reshape A& 75 B P4 SR 2R ¥ OB RO 46 P SEORT RS . AERE I AR, 209008 © BaUR F gk, 2
59 CLIBAT MIZ B RSP AT B 78 3 B

In [63]: target = np.arange(8) .reshape(2,4)

In [64]: target

Out [64] :

array([[0, 1, 2, 3],
(4, 5, 6, 711

In [65]: target.reshape((4,2), order='C') # % TiZEUfniE 1
Out [65] :
array([[0, 1],

[2, 31,

(4, 51,

(continues on next page)
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(continued from previous page)

6, 711)

In [66]: target.reshape((4,2), order='F') # 1% B 7|5 Bl A1 7
Out [66] :
array([[0, 2],

[4, 6],

1, 31,

[5, 711D

R, T B R RN R TRE Y, reshape SUVFAH — ANEREAFAES G, BUi A FHH7E-1 BIW].

In [67]: target.reshape((4,-1))
Out [67]:
array([[0, 1],

2, 31,

(4, 51,

[6, 711D

TR 0¥ K/ANEECEH R 1 AR PR R AR A

In [68]: target = np.ones((3,1))

In [69]: target

Out [69] :

array([[1.],
[1.7,
[1.1D

In [70]: target.reshape(-1)
Out [70]: array([1., 1., 1.1)

1.2.3 np BRI R 5F5I

B IO A SRR slice ZRALA start:end:step VIR, B DAE AR A BN SG E AL R 51 32E47Y)
J

In [71]: target = np.arange(9) .reshape(3,3)

In [72]: target

Out [72] :

array([[0, 1, 2],
[3, 4, 5],

(continues on next page)
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(continued from previous page)

6, 7, 811)

In [73]: target[:-1, [0,2]]
Out [73]:
array([[0, 21,

[3, 511)

BeAh, AT EAFIH] np.ix ARSI GERE BAE AR RG], HBERARERE slice Y1

In [74]: target[np.ix_([True, False, Truel], [True, False, Truel)]
Out [74] :
array([[0, 2],

[6, 811)

In [75]: target[np.ix_([1,2], [True, False, Truel)]
Out [75] :
array([[3, 5],

[6, 811)

MHHAEE )y 1 4R, W AERREAT AR RG], MR npix -

In [76]: new = target.reshape(-1)

In [77]: new[new},2==0]
Out [77]: array([O0, 2, 4, 6, 8])

1.2.4 EHEREE

AT TR RS DL, X ERAR T T O B e N TR AR S — 4
[a] where

where f&— R AFRRE, T LATEE i A2 25 -5 AN AL 26 AR B R (N TE 1 -

In [78]: a = np.array([-1,1,-1,0])

In [79]: np.where(a>0, a, 5) # MMNAEN True HIER o HNTE, SNER 5
Out[79]: array([5, 1, 5, 5])

[b]) nonzero, argmax, argmin

X=ARBUR PRI Z R 5], nonzero IRFIIEEFAIZRS], argmax, argmin 43 HIR Al KR /NI &R 5]

1.2. Numpy Efil 17
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In [80]: a = np.array([-2,-5,0,1,3,-1])

In [81]: np.nonzero(a)

Out[81]: (array([0, 1, 3, 4, 5], dtype=int64),)

In [82]: a.argmax()
Out[82]: 4

In [83]: a.argmin()
Out[83]: 1

[c] any, all
any 84978 2 FEE—A True BUEERITTERMN IR E True , HNRE False

all #8ZFFITCER AN True BEAEEITRIIEE True , HGR[E False

In [84]: a = np.array([0,1])

In [85]: a.any()
OQut[85]: True

In [86]: a.all()
Out[86]: False

[d] cumprod, cumsum, diff

cumprod, cumsum 75N RAEH Z R EL, R EHKEREA, diff FRMET— MRz, BTHE—A
TCERNERRAE, KIICEBASHIE LT, IR S HH I 1

In [87]: a = np.array([1,2,3])

In [88]: a.cumprod()
Out[88]: array([1, 2, 6], dtype=int32)

In [89]: a.cumsum()

Out [89]: array([1, 3, 6], dtype=int32)

In [90]: np.diff(a)
Out [90]: array([1, 11)

[e] SiiteRs

H RS REE R max, min, mean, median, std, var, sum, quantile , HAO M EGHE 4R T, Fik
AREIET array.quantile F 7228
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In [91]: target = np.arange(5)

In [92]: target
Out[92]: array([O, 1, 2, 3, 4])

In [93]: target.max()
Out[93]: 4

In [94]: np.quantile(target, 0.5) # 0.5 ¥k
Out[94]: 2.0

BN T EASRERLLL, EANREIRE R RS, WORFERGS SRR, LA nan* KR K

B, FRRUA G BB X B nan® R

In [95]: target = np.array([1, 2, np.nan])

In [96]: target
Out[96]: array([ 1., 2., nan])

In [97]: target.max()
Out [97]: nan

In [98]: np.nanmax(target)
Out[98]: 2.0

In [99]: np.nanquantile(target, 0.5)
Out[99]: 1.5

Xt W J5 ZZAIAH SR R B0 BT LAFI A cov, corrcoef IR 5

In [100]: targetl = np.array([1,3,5,9])

In [101]: target2 = np.array([1,5,3,-9])

In [102]: np.cov(targetl, target2)

Out [102] :

array([[ 11.66666667, -16.66666667],
[-16.66666667, 38.6666666711)

In [103]: np.corrcoef(targetl, target2)

Out [103]:
array([[ 1. , —0.78470603],
[-0.78470603, 1. 1D

5, TEUH 4 Numpy BTGB axis 8, EREGIHATIE —ANEE NRRITRETE, 4

1.2. Numpy Eff}
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axis=0 I G AT GETHERR, 2 axis=1 W& R NAT IS THEDR:

In [104]: target = np.arange(1,10).reshape(3,-1)

In [105]:
Out [105] :
array([[1,
[4,
[7,

In [106]:
Out [106] :

In [107]:
Out [107] :

target
2, 3],
5, 6],

8, 911)

target.sum(0)

array([12, 15,

target.sum(1)

array([ 6, 15,

18]1)

241)

1.2.5 J#ENE

P B P T b R 75 7 ) 2 P K 1 e 1,
Lo b & FISL B 1E

M AR R A ATIZ B, PR S RN RN, 2 R TR I R R

X B J g A I P 4E B SR DL

In [108]: res = 3 * np.ones((2,2)) + 1

In [109]:
Out [109]:

array([[4.,
[4':

In [110]:

In [111]:

res

4] B
4.11)

1/ res

res

res

Out[111]:
array([[0.25, 0.25],
[0.25, 0.25]1)

[b] —4EAZ 2 1A A

PN B LR SE 4 BN, RIS RC R ERAE, SISk, BRARE P RISEAN A MY m x 1 8
Lxn, BARY FEHEA 1 YN T — DN NYERE RN B, 1 x 2 F4R 3 x 2 Bz n R
BRI A NS TN 3 x 2, RN KX NAUE BEATIRE . B, REEENE, AR A
MIYEREE 1 x 3, AAHTAES 4 ERIRANAEEE AN 1, BERHRES .
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In [112]: res = np.ones((3,2))

In [113]: res

Out[113]:

array([[1., 1.7,
[1., 1.1,
[1., 1.1

In [114]: res * np.array([[2,3]]) # ¥ &% —4H)/ZH 3
Out[114]:
array([[2., 3.1,

[2., 3.1,

[2., 3.11)
In [115]: res * np.array([[2],[31,[4]11) # ¥ % — %= 2
Out[115]:
array([[2., 2.1,

[3., 3.1,

[4., 4.11)

In [116]: res * np.array([[2]]) # %0 TH AT =
Out[116]:
array([[2., 2.],

[2., 2.7,

2., 2.1

[c) 48U 5 = AR i HRAE

HYE Al Ay 54U By, BRAERS, SN TR AEEBUHNAE Ay B TYEEAL, SEFAT RIS (]

h—3, Y kl=n H kn #HARE 1 RS

In [117]: np.ones(3) + np.ones((2,3))
Out[117]:
array([[2., 2., 2.7,

2., 2., 2.1

In [118]: np.ones(3) + np.ones((2,1))
Out [118]:
array([[2., 2., 2.],

2., 2., 2.1

In [119]: np.ones(1) + np.ones((2,3))
Out[119]:
array([[2., 2., 2.7,

[2., 2., 2.1

1.2. Numpy &l
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1.2.6 MESEEYITE

[a) MENR: dot

a-b:Zaibi

In [120]: a = np.array([1,2,3])

In [121]:

o'
1]

np.array([1,3,5])

In [122]: a.dot(b)
Out[122]: 22

[b] MEVEHFERMEEE: np.linalg.norm

FEAEFE B TR, REENRE ord 2%, WHEEWT:

ord norm for matrices norm for vectors
None Frobenius norm 2-norm
‘fro” | Frobenius norm -
‘nuc’ | nuclear norm -
inf max(sum(abs(x), axis=1)) | max(abs(x))
-inf min(sum(abs(x), axis=1)) min(abs(x))
0 - sum(x = 0)
1 max(sum(abs(x), axis=0)) | as below
-1 min(sum(abs(x), axis=0)) as below
2 2-norm (largest sing. value) | as below
-2 smallest singular value as below
other | — sum(abs(x)**ord)**(1./ord)

In [123]: martix_target = np.arange(4).reshape(-1,2)

In [124]: martix_target

Out [124] :
array([[0, 1],
[2, 31D

In [125]: np.linalg.norm(martix_target, 'fro')
Out[125]: 3.7416573867739413

In [126]: np.linalg.norm(martix_target, np.inf)
Out[126]: 5.0

(continues on next page)
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(continued from previous page)

In [127]: np.linalg.norm(martix_target, 2)
Out[127]: 3.702459173643833

In [128]: vector_target = np.arange(4)

In [129]: vector_target
Out[129]: array([0, 1, 2, 3])

In [130]: np.linalg.norm(vector_target, np.inf)
Out[130]: 3.0

In [131]: np.linalg.norm(vector_target, 2)
Out [131]: 3.7416573867739413

In [132]: np.linalg.norm(vector_target, 3)
Out [132]: 3.3019272488946263

[c) JEFESRIL: @

b
[AwxpBpxaliy = Y AwBig
k=1

In [133]: a = np.arange(4).reshape(-1,2)

In [134]: a

Out[134]:

array([[0, 1],
[2, 311)

In [135]: b = np.arange(-4,0) .reshape(-1,2)

In [136]: b

Out [136] :

array([[-4, -3],
[-2, -11D)

In [137]: a@b

Out [137]:
array([[ -2, -1],
[-14, -911)

1.2. Numpy Eff}
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1.3 3

1.3.1 Ex1: FIRASIRESNSHEMERE

— AR FESRAR Y A, Al = EHAEAE

In [138]: M1 = np.random.rand(2,3)

In [139]: M2

np.random.rand(3,4)

In [140]: res = np.empty((M1.shape[0],M2.shape[1]))

In [141]: for i in range(M1.shape[0]):
el for j in range(M2.shape[1]):
e item = 0
e for k in range(M1.shape[1]):
R item += M1[i][k] * M2[k][j]
e res[i] [j] = item

In [142]: ((M1@M2 - res) < le-15).all() # H[4#(Hiz =
Out [142]: True

S AR G R

1.3.2 Ex2: EF*EME

&ﬁﬁAmm,%EﬁA¢%ﬁ*|ﬁ%ﬁﬁE%$&ﬁﬁB,E%ﬁ&%Bq:&ﬂzfi,me
k=1""

TMHREA A, W Byo=5x (5+++ 1) =3, #&FA Numpy =L,

N

I
N e =
co ot N
o O W
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1.3.3 Ex3: EHFitE

B A o 10 Biy = SR int 80) g g A F

i=

2 =1~ (Ai — Bjj)?
= Z B

1=1 j=1

IHAH Numpy X458 € RN A 5 2 .

In [143]: np.random.seed(0)

In [144]: A = np.random.randint(10, 20, (8, 5))

1.3.4 Ex4: pBOHEMETERYMERE

W Z N mxn WM, B U D02 mxp Ml pxn WM, B, N BWE 1T, U MUK 5, F
HEX R=> > "|IB; = U;|3Z;; » b ||a)3 Foximi a R FHA Y, a?

i=1 j=1

BUA RS a0 R 45 € AR BB TR R ML W78 0 Numpy A e85, 56 1 ) R IX BRI

PERE

In [145]: np.random.seed(0)

In [146]: m, n, p = 100, 80, 50

In [147]: B = np.random.randint(0, 2, (m, p))

In [148]: U = np.random.randint(0, 2, (p, n))

In [149]: Z = np.random.randint(0, 2, (m, n))

In [150]: def solution(B=B, U=U, Z=Z):
R L_res = []
e for i in range(m):
e for j in range(n):
e norm_value = ((B[i]-U[:,j])**2).sum()
..... : L_res.append(norm_value*Z[i] [j])
e return sum(L_res)

In [151]: solution(B, U, Z)
Out[151]: 100566

1.3. 43
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1.3.5 Ex5: EEBHMRAKE

BN — BN Numpy 20, i (8] H Ao s S T B I KK . B, N [1,2,5,6,7), [5,6,7] A
B OB B e SR B4, R e 35 N [3,2,1,2,3,4,6), [1,2,3,4] NEA SO K AR %
SRRHT A, Rk 4. R FIH Numpy B EREGEK. B&R: FEMH nonzero, diff %D
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CHAPTER

TWO

PANDAS Efi

In [1]: import numpy as np

In [2]: import pandas as pd

FEIFUGA 2RI, W ORIE pandas BIRRAS 5 AME T W F P A, 75 NS 55 07+ 4!

In [3]: pd._
Qut[3]: '1.1.3'

_version__

2.1 XHRYERVFIS A

2.1.1 3Z{HisEE

pandas A PASEHR SO NE IR 2, X B FEEABIR csv, excel, txt X1

In [4]: df_csv = pd.read_csv('data/my_csv.csv')

In [5]: df_csv

Out [5] :

coll col2 col3 col4d colb
0 2 a 1.4 apple 2020/1/1
1 3 b 3.4 Dbanana 2020/1/2
2 6 ¢ 2.5 orange 2020/1/5
3 5 d 3.2 lemon 2020/1/7

In [6]: df_txt = pd.read_table('data/my_table.txt')

In [7]: df_txt
Out [7]:

(continues on next page)
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(continued from previous page)

coll col2 col3 col4d
0 2 a 1.4 apple 2020/1/1
1 3 b 3.4 banana 2020/1/2
2 6 ¢ 2.5 orange 2020/1/5
3 5 d 3.2 lemon 2020/1/7

In [8]: df_excel = pd.read_excel('data/my_excel.xlsx')

In [9]: df_excel

Out[9]:

coll col2 col3 col4d colb
0 2 a 1.4 apple 2020/1/1
1 3 b 3.4 banana 2020/1/2
2 6 ¢ 2.5 orange 2020/1/5
3 5 d 3.2 lemon 2020/1/7

REAEHKNAIRSH, header=None FRE AT AMENFIA, index col RoRIER—FIBJLFIERNR
31, RN R SAEE =R AT HER, usecols FRBEIMIMES, BOINEIUTA RIS, parse dates IR
i BRI TR B, OGN RO SR AR S T B UEIE, nrows FOREEIUNEURAT . _EiixX &z
HAE LR = R BUR AT LUE A

In [10]: pd.read_table('data/my_table.txt', header=None)

Out[10]:

0 1 2 3
0 coll col2 col3 col4d
1 2 a 1.4 apple 2020/1/1
2 3 b 3.4 banana 2020/1/2
3 6 ¢ 2.5 orange 2020/1/5
4 5 d 3.2 lemon 2020/1/7

In [11]: pd.read_csv('data/my_csv.csv', index_col=['coll', 'col2'])

Out[11]:

col3 col4d colb
coll col2
2 1.4  apple 2020/1/1

a

b 3.4 banana 2020/1/2
2.5 orange 2020/1/5
3.2 lemon 2020/1/7

[e]

3
6
5

[oN)

In [12]: pd.read_table('data/my_table.txt', usecols=['coll', 'col2'])

Out[12]:
coll col2
0 2 a

(continues on next page)
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(continued from previous page)

In [13]: pd.read_csv('data/my_csv.csv', parse_dates=['col5'])

Out[13]:

coll col2 col3 cold colb
0 2 a 1.4 apple 2020-01-01
1 3 b 3.4 banana 2020-01-02
2 6 [¢ 2.5 orange 2020-01-05
3 5 d 3.2 1lemon 2020-01-07

In [14]: pd.read_excel('data/my_excel.xlsx', nrows=2)

Out[14]:

coll col2 col3 cold colb
0 2 a 1.4 apple 2020/1/1
1 3 b 3.4 Dbanana 2020/1/2

FEBLEL txt SCIPRS, ZWB B BRMAIETH ML, read table H—MEIZH sep , EMAH A ATLLEE
X EIFES, AT txt BORAOEERG BN, TREREREIER L ]| e El

In [15]: pd.read_table('data/my_table_special_sep.txt')

Out [15] :

coll [||] col2
0 TS |||l This is an apple.
1 GQ |l My name is Bob.
2 WT ||| Well done!
3 PT |||l May I help you?

FHSE R B ARA R EARR, XA CME] sep , AN 75 22455 51 %04 python -

In [16]: pd.read_table('data/my_table_special_sep.txt',

Lt sep=' \I\I\I\| ', engine='python')
Out [16]
coll col2
0 TS This is an apple.
1 GQ My name is Bob.
2 WT Well done!
3 PT May I help you?

sep =1EN&%
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FEAEH read table MINHR TR ZVER, S48 sep EHI PR IENZRIEN, KT EX | #E175 X
RR\| BITCEEEER RS R . AR IR RIA R FEA A A 7T LA 25 5 )\ 5 B HoAbAr
KR

2.1.2 FHEEA

—IRAEEHRE AT, SRR BRI index BB False , HE4 % 31 SRR OLRON IR, JSORER) 17
A 5 AR I 52

In [17]: df_csv.to_csv('data/my_csv_saved.csv', index=False)

In [18]: df_excel.to_excel('data/my_excel_saved.xlsx', index=False)

pandas FEH E X to_table BREL HE to csv ATRMRAEN txt X, FEH AV E & SRR, W HIRA
\t 7

In [19]: df_txt.to_csv('data/my_txt_saved.txt', sep='\t', index=False)

R AR AR A PR N markdown F latex 85, Al LMEA to_markdown Fl to_latex RR%L, HLALTEEE
2% tabulate fil,

In [20]: print(df_csv.to_markdown())

| | coll | col2 | col3 | col4 | colb |
R [:mmmm- | -—————- I | immmmm - |
| 0| 2| a | 1.4 | apple | 2020/1/1 |
| 1] 31hb | 3.4 | banana | 2020/1/2 |
[ 2 61 c | 2.5 | orange | 2020/1/5 |
I 31 51 d | 3.2 | lemon | 2020/1/7 |
In [21]: print(df_csv.to_latex())
\begin{tabular}{lrlrll}

\toprule

{} & coll & col2 & <col3 & cold & col5 \\
\midrule

0% 2% a& 1.4& apple & 2020/1/1 \\
1& 3 b & 3.4 & banana & 2020/1/2 \\

2 & 6 & c & 2.5 & orange & 2020/1/5 \\
3 5& d& 3.2& lemon & 2020/1/7 \\
\bottomrule

\end{tabular}
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2.2 BFREIREH

pandas BB PPN IR GELSER, 66— 4E values B Series AfERE —4E values B DataFrame , fE
XS e TR 2 B @ A 7 i

2.2.1 Series

Series — B HTUNH A H, 2REFHHME data « 5] index « AR dtype « AL T name o H
o, R LERE B4 T, BRI

In [22]: s = pd.Series(data = [100, 'a', {'dicl':5}],
R index = pd.Index(['idl', 20, 'third'], name='my_idx'),
dtype = 'object',
Lt name = 'my_name')

In [23]: s

Out [23]:

my_idx

id1 100
20 a

third {'dic1': 5}
Name: my_name, dtype: object

object et}

object fAF 7 —FIREGIA, W FipelFrfrets 7EE. 77 DU Python I B 45
Ko MAh, HET pandas 4107557 BRI N ZE —H object RALHFFI, {HE AT LU
string RELEAE, XARTFHIFINESEFR N\ER TR,

XX E i, wrRaE . 07 ORI

In [24]: s.values

Out[24]: array([100, 'a', {'dicl': 5}], dtype=object)

In [25]: s.index
Out[25]: Index(['idl', 20, 'third'], dtype='object', name='my_idx')

In [26]: s.dtype
Out [26]: dtype('0')

(continues on next page)
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(continued from previous page)

In [27]: s.name

Out[27]: 'my_name'

FIH .shape A AFREUF 51 A B

In [28]: s.shape
Out[28]: (3,)

E & pandas PREEMMEZ —, TR ZF PR EAHT . R ARECE AN R SIS M IME, AT
LUl [index item] AT DAHXH o

In [29]: s['third']
Out[29]: {'dicl': 5}

2.2.2 DataFrame

DataFrame £ Series fJ3EAl E3EIN T HI R 5], — MNEIEAERT DL 481 data 51751 51 k)i

In [30]: data = [[1, 'a', 1.2], [2, 'b', 2.2], [3, 'c', 3.2]]

In [31]: df = pd.DataFrame(data = data,
R index = ['row_/d'%i for i in range(3)],

o columns=['col _0', 'col 1', 'col 2'])

In [32]: d4f
Out[32]:

col_O0 col_1 <col_2
row_0 1 a 1.2
row_1 2 b 2.2
row_2 3 c 3.2

E—RMn =, 5E 2 B 2 R ANBUER 51 4% 2R AW SRAGIE B A, Rl FEin_EAT 2851

In [33]: df = pd.DataFrame(data = {'col_0': [1,2,3], 'col_1':1list('abc'),
o 'col 2': [1.2, 2.2, 3.2]},
Ll index = ['row_/d'%i for i in range(3)])

In [34]: df
Out [34]:
col_0 col_1 «col_2

(continues on next page)
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(continued from previous page)

row_0 1 a 1.2
row_1 2
row_2 3 c

H T X MU KR, £ DataFrame 1A BLA [col name] 5 [col list] SRECHHAHRF 5 5 H 2 A5 H %1024,
ZE LA RN Series Fl DataFrame :

In [35]: df['col_0']

Out [35] :

row_0 1
row_1 2
row_2 3

Name: col_O, dtype: int64

In [36]: df[['col_0', 'col_1']]

Out [36] :

col_0 col_1
row_0 1 a
row_1 2 b
row_2 3 c

5 Series AL, AEECHEAE P [FIRE AT DUECHAH SR 1«

In [37]: df.values
Out [37] :
array([[1, 'a', 1.2],
[2, 'p', 2.2],
[3, 'c', 3.2]], dtype=object)

In [38]: df.index
Out[38]: Index(['row_0', 'row_1', 'row_2'], dtype='object')

In [39]: df.columns
Out [39]: Index(['col_0', 'col_1', 'col_2'], dtype='object')

In [40]: df.dtypes # R EWZME AT EHELRA N Series

Out [40] :
col_O int64
col_1 object

col_2 float64
dtype: object

In [41]: df.shape
Out[41]: (3, 3)
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W T "TLAE DataFrame #4745 H -

In [42]: df.T

Out [42] :

row_0 row_1 row_2
col_O 1 2 3
col_1 a b [

col_2 1.2 2.2 3.2

2.3 FHETHL

N FATHBI ], AR T ORMIE 2 AR B TR 2 10 learn__pandas.csv FEMEIRELSE, Eidx T
VU 2R AL B AR DA N5

In [43]: df = pd.read_csv('data/learn_pandas.csv')

In [44]: df.columns

Out [44] :

Index(['School', 'Grade', 'Name', 'Gender', 'Height', 'Weight', 'Transfer',
'Test_Number', 'Test_Date', 'Time_Record'],

dtype='object')

ERFIAARIRAR AR Y e PR B REL REOVEERA Iz K TR, 1000 KK
G, AmAHERELPRE-asl.

In [45]: df = df[df.columns[:7]]

2.3.1 iC2HRE

head, tail P& HIF IR FIR B FFFIRIHT 0 A7AUG o 47, Hb o BRIA 5:

In [46]: df.head(2)

Out [46] :

School Grade Name Gender Height Weight Transfer
0 Shanghai Jiao Tong University Freshman Gaopeng Yang Female 158.9 46.0 N
1 Peking University Freshman Changgiang You Male 166.5 70.0 N
In [47]: df.tail(3)
Out [47]:

School Grade Name Gender Height Weight Transfer

197 Shanghai Jiao Tong University Senior Chengqgiang Chu Female 153.9 45.0 N

(continues on next page)
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(continued from previous page)

198 Shanghai Jiao Tong University

199 Tsinghua University Sophomore

Chengmei Shen
Chunpeng Lv

175.3 71.0 N
1656.7 51.0 N

info, describe 73AIR FIFR M 15 EMEDLAIR H BUESIXS NI EE ST &

In [48]: df.info()

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 200 entries, O to 199
Data columns (total 7 columns):

#  Column Non-Null Count Dtype

School 200 non-null object
Grade 200 non-null object
Name 200 non-null object

Gender 200 non-null object
Height 183 non-null float64
Weight 189 non-null float64

g H» W N = O

6 Transfer 188 non-null object
dtypes: float64(2), object(5)

memory usage: 11.1+ KB

In [49]: df.describe()
Out [49] :

Height Weight
count 183.000000 189.000000
mean 163.218033  55.015873
std 8.608879 12.824294
min 145.400000 34.000000
257, 157.150000  46.000000
50% 161.900000  51.000000
75% 167.500000 65.000000
max 193.900000  89.000000

EEEMBIELE

info, describe R BESEIUERAME BN, WRARZER — M Bk T A A IS, Rl
B2 RIBN T, MR pandas-profiling 1, EIGESE+— R FRIRE,

2.3. EHETERY
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2.3.2 FHIEFITEREY

7t Series il DataFrame @& X T2 41T RE, &% WLE sum, mean, median, var, std, max, min o i
n, 3k H B AR E B AT OR

In [50]: df_demo = df[['Height', 'Weight']]

In [51]: df_demo.mean()

Out [51]:
Height 163.218033
Weight 55.015873

dtype: float64

In [52]: df_demo.max()

Out [52] :
Height 193.9
Weight 89.0

dtype: float64

HAh, TENGAMIZ quantile, count, idxmax X =AEREL EATD R FIZ A5 JEBURE N &R
ERSINAI TP

In [63]: df_demo.quantile(0.75)

Out [53]:
Height 167.5
Weight 65.0

Name: 0.75, dtype: float64

In [54]: df_demo.count()
Out [54] :

Height 183

Weight 189

dtype: int64

In [55]: df_demo.idxmax() # idzmin += & fLHY %L

Out [55] :
Height 193
Weight 2

dtype: int64

XA AL TR IR B R, ANV R G R, BT DA S axis , BN
0 REZBINIES, MBREN 1 MERBITES:

In [56]: df_demo.mean(axis=1).head() # X IEE LA ER G EmaHEF T E L

(continues on next page)
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(continued from previous page)

Out [56] :
0 102.45
1 118.25
2 138.95
3 41.00
4 124.00
dtype: float64

2.3.3 M—{EERE

XFFFE A unique A1 nunique 7] BAy 51145 1) FHE— 5 25 Bl 1) 51 3 A E — A 194

In [67]: df['School'] .unique()
Out [571:
array(['Shanghai Jiao Tong University', 'Peking University',

'Fudan University', 'Tsinghua University'], dtype=object)

In [68]: df['School'] .nunique()
Out[58]: 4

value counts ] DATS 21| W — (B R0 FL X . H B PR 4008«

In [59]: df['School'].value_counts()
Out [59] :

Tsinghua University 69
Shanghai Jiao Tong University 57
Fudan University 40
Peking University 34
Name: School, dtype: int64

R TR LAY HEHME—E, ALV drop duplicates o HAHIRKESEIE keep , BRIAME first F
NN E R — IR BTELT, last R EE —RKHIMFTELT, False RNETA EEHEFT
TERIAT R -

In [60]: df_demo = df[['Gender', 'Transfer', 'Name']]

In [61]: df_demo.drop_duplicates(['Gender', 'Transfer'])

Out[61]:

Gender Transfer Name
0 Female N Gaopeng Yang
1 Male N Changgiang You
12 Female NaN Peng You

(continues on next page)
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21 Male NaN  Xiaopeng Shen
36 Male Y Xiaojuan Qin
43 Female Y Gaoli Feng

In [62]: df_demo.drop_duplicates(['Gender', 'Transfer'], keep='last')

Out [62] :

Gender Transfer Name
147 Male NaN Juan You
150 Male Y Chengpeng You
169 Female Y Chengquan Qin
194 Female NaN Yanmei Qian
197 Female N Chenggiang Chu
199 Male N Chunpeng Lv

In [63]: df_demo.drop_duplicates(['Name', 'Gender'],
R keep=False) .head() # & & 2 I3 — sk oyt 7 fn itk 2 20 &

Out [63] :

Gender Transfer Name
0 Female N Gaopeng Yang
1 Male N Changgiang You
2 Male N Mei Sun
4 Male N Gaojuan You
5 Female N Xiaoli Qian

In [64]: df['School'].drop_duplicates() # 7& Series _b 1% LL{# Jfl
Out [64] :
0 Shanghai Jiao Tong University

1 Peking University
3 Fudan University
5 Tsinghua University

Name: School, dtype: object

A, duplicated F1 drop_ duplicates FIZIRESRML, (HETH R[] TR ENME—EIWM/RIIR, H keep ZH 5
Jad—8. HREFF, BEEITTRKRA True , BNA False o drop  duplicates 4 T4 duplicated A
True FIXF AT 5 o

In [65]: df_demo.duplicated(['Gender', 'Transfer']).head()

Out [65] :

0 False
1 False
2 True
3 True

(continues on next page)
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4 True

dtype: bool

In [66]: df['School'].duplicated().head() # & Series 417 LL{# ff]
Out [66] :

0 False
1 False
2 True
3 False
4 True

Name: School, dtype: bool

2.3.4 BHiNHE

*%ﬁﬁg, ’%?ﬁ%%ﬁ’ﬁ%’%ﬁ%#’l\ﬂﬂﬁﬁﬁ, LHZ—FEE/]W?F%BL)L Series Z5H pandas *Eﬁ%?ﬁ%@ﬁmu
FJG N =2 WU, ZE . BUEE . AR S E replace J7iE. B \EHH str.replace J7
ELLRCEILE ] cat.codes J7i%, AL replace B,

f£ replace W, WILUHEM 7T IAIE, B AR AN SIFRR AT £ e

In [67]: df['Gender'] .replace({'Female':0, 'Male':1}) .head()

Out [67] :
0 0
1 1
2 1
3 0
4 1

Name: Gender, dtype: int64

In [68]: df['Gender'] .replace(['Female', 'Male'], [0, 1]).head()

Out [68] :
0 0
1 1
2 1
3 0
4 1

Name: Gender, dtype: int64

FAb, replace IEH —FFERI T M B e, T8 method SHN 1l M A R TH — N fcilr A A 1 85 e B HEAT
B i, bAll WAL 5T Bl AR B e FE AT & . W RTIEFRT LUE 2], BTSSR EAFT:

In [69]: s = pd.Series(['a', 1, 'b', 2, 1, 1, 'a'l])

(continues on next page)
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In [70]: s.replace([1, 2], method='ffill'")
Out [70] :

a

o 00 W N = O
o o T T p

a

dtype: object

In [71]: s.replace([1, 2], method='bfill')

Out[71]:
0 a
1 b
2 b
3 a
4 a
5 a
6 a

dtype: object

IENZ#iEER str.replace

BEARX T replace 1M1 5 A LA IE & 4, (H2 M ETARA X T string 2888 1 1E ) & #e B A7 75
bug , KMLWIE LR R, EERE stroreplace T8 #edfff, BARK 7 20070 5 )\ A gF#

WA T where M mask , XPADBRECREEXFRET: where BEHER NN False BN BAT BEAT
Brfe, 1 mask FEMHENKAN True FIXERATHEAT B, A E BB, BHIvshRAE.

In [72]: s = pd.Series([-1, 1.2345, 100, -50])

In [73]: s.where(s<0)

Out [73]:

0 -1.0
1 NaN
2 NaN
3 -50.0

dtype: float64

In [74]: s.where(s<0, 100)

(continues on next page)
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Out [74] :

0 -1.0
1 100.0
2 100.0
3 -50.0

dtype: float64

In [75]: s.mask(s<0)

Out [75] :

0 NaN
1 1.2345
2 100.0000
3 NaN

dtype: float64

In [76]: s.mask(s<0, -50)

Out [76] :

0 -50.0000
1 1.2345
2 100.0000
3 -50.0000

dtype: float64

TR AR, AR AT R SR Series R5|—F AL /K7 HIRIW] :

In [77]: s_condition= pd.Series([True,False,False,True],index=s.index)

In [78]: s.mask(s_condition, -50)

Out [78] :

0 -50.0000
1 1.2345
2 100.0000
3 -50.0000

dtype: float64

BUEBHAE T round, abs, clip 7715, A0 BRI B HE A KT

In [79]: s = pd.Series([-1, 1.2345, 100, -50])

In [80]: s.round(2)

Out [80] :
0 -1.00
1 1.23

(continues on next page)
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2 100.00
3 -50.00
dtype: float64

In [81]: s.abs()

Out [81]:

0 1.0000
1 1.2345
2 100.0000
3 50.0000

dtype: float64

In [82]: s.clip(0, 2) # ®[ %Mo Al &kr L T &l R

Out [82] :

0 0.0000
1 1.2345
2 2.0000
3 0.0000

dtype: float64

Z—5%k
£ clip W, B S A RERINT Y IL FHE, W SR B SR i O 1 E SCIE, B g ?

2.3.5 HEFEE

Hep st a Moy, H—NEHR, HARSIHF, SRR EUE sort values Fl sort index »

N TR AL NISEMA set_index JHEIEELAE L PBIERNRS], ZHRRGINNENR G RER
THERGAE S = F AT VR U

In [83]: df_demo = df[['Grade', 'Name', 'Height',
et 'Weight']].set_index(['Grade', 'Name'])

X EHEATHET, BRAS L ascending=True NFHF:

In [84]: df_demo.sort_values('Height') .head()
Out [84]:
Height Weight

Grade Name

(continues on next page)
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Junior Xiaoli Chu

Senior Gaomei Lv
Sophomore Peng Han
Senior Changli Lv

Sophomore Changjuan You

145.4
147.3
147.8
148.7
150.5

34.0
34.0
34.0
41.0
40.0

In [85]: df_demo.sort_values('Height', ascending=False).head()

Out [85] :

Grade Name

Senior Xiaogiang Qin
Mei Sun
Gaoli Zhao

Freshman Qiang Han

Senior Qiang Zheng

193.9
188.9
186.5
185.3
183.9

Height Weight

79.0
89.0
83.0
87.0
87.0

FEHEFP b, BEIE R 2SI R, LR nfE A AR R OLR X B AT H Y, OF HLAR R B R,

R E TP RS -
In [86]: df_demo.sort_values(['Weight', 'Height'],ascending=[True,False]).head()
Out [86] :
Height Weight
Grade Name
Sophomore Peng Han 147.8 34.0
Senior Gaomei Lv 147.3 34.0
Junior Xiaoli Chu 145.4 34.0
Sophomore Qiang Zhou 150.5 36.0
Freshman Yanqiang Xu 152.4 38.0

RO HE I AREAE AT B4 — 8L AAL nRIEARI T, N HERERGZNATHRER S, 15
H level FoRo b, R EERAR TR BOHESIFE i 5 BRI DE o

In [87]: df_demo.sort_index(level=['Grade', 'Name'],ascending=[True,False]) .head()

Out [87] :

Grade Name

Freshman Yanquan Wang
Yanqiang Xu
Yanqiang Feng
Yanpeng Lv
Yanli Zhang

163.5
162.4
162.3

NaN
165.1

Height Weight

55.0
38.0
51.0
65.0
52.0
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2.3.6 apply Bk

apply 772 T DataFrame FI{TIERELE FER, B axis & X5 2 /NTH RS R & RE—E apply
IS EAEA A — A CUT AR RS BT mean() , A apply o LA R #US H

In [88]: df_demo = df[['Height', 'Weight']]

In [89]: def my_mean(x):
RN res = x.mean()
et return res

In [90]: df_demo.apply(my_mean)

Out [90] :
Height 163.218033
Weight 55.015873

dtype: float64

FIFER), ATEAAIA lambda REXERB SR, KR < AEABORRT df demo R BRI 51

In [91]: df_demo.apply(lambda x:x.mean())

OQut[91]:
Height  163.218033
Weight 55.015873

dtype: float64

IR axis=1 , WARRENREIIRRAT IO RALN Series , KRG ATMZBATIESS R —3.

In [92]: df_demo.apply(lambda x:x.mean(), axis=1).head()
Out [92] :

0 102.45

1 118.25

2 138.95

3 41.00

4 124.00
dtype: float64

X BRI F: mad BREUR B E — AP 5 O 35125 51 B 46 5 /N EE, Bl el 1,3,7,10
i, WA 5.25, BN ICEMBE4NME N 4.25,2.25,1.75,4.75, XAMWEFHIISME N 3.25. BLLEF]H
apply THEF S AEER mad FEFR:

In [93]: df_demo.apply(lambda x:(x-x.mean()).abs().mean())
Out [93] :
Height 6.707229

(continues on next page)
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Weight 10.391870
dtype: float64

XEEHNER mad RECHE SR

In [94]: df_demo.mad()
Out [94] :

Height 6.707229
Weight 10.391870
dtype: float64

EEFEA apply

A TAENEE LRI, apply FHBERE, HX&UEGERNMUMT. —BmE, FH
pandas FJPN B REACEEA apply KRR —MES, HEESHERZ, R RBEAEFSAAE
HE X RIS N A B EAMA apply »

2.4 BOMR

pandas A 3 K&, 4HEEsIE D rolling « ¥ 9KE 0 expanding PLEFREINALE 0 ewm o FHE A
B2, PAHIAmE NS DR E TSRS T E e, faE0nBE 0 WA ZEZ S .

2.4.1 BEWUR

LGS B R, b A E — AN FFIEH] rolling 4RI @ X R, HEEZEKSHONE DK/ window .

In [95]: s = pd.Series([1,2,3,4,5])

In [96]: roller = s.rolling(window = 3)

In [97]: roller

Out [97]: Rolling [window=3,center=False,axis=0]

GBI TGS, B A A RIS A B MIEAT U B, R R B O S M AT R TR R, Bl
ESEDUA B T R B, B4R (24344)/3, TIAR (142+3)/3:

In [98]: roller.mean()
Out[98]:
0 NaN

(continues on next page)
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1 NaN
2 2.0
3 3.0
4 4.0
dtype: float64

In [99]: roller.sum()
Out [99] :

0 NaN

1 NaN

2 6.0

3 9.0

4 12.0
dtype: float64

X T T EAR S R S 07 ZE TS, WA R S

In [100]: s2 = pd.Series([1,2,6,16,30])

In [101]: roller.cov(s2)
Out[101]:

0 NaN

1 NaN

2 2.5

3 7.0

4 12.0
dtype: float64

In [102]: roller.corr(s2)

Out [102] :

0 NaN
1 NaN
2 0.944911
3 0.970725
4 0.995402

dtype: float64

BEAh, IESCRHER apply N B E SCEREL HARNERXS NL B H T Series » il 0 13 (4 R AT RASE R

N

In [103]: roller.apply(lambda x:x.mean())
Out [103] :
0 NaN

(continues on next page)
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1 NaN
2 2.0
3 3.0
4 4.0
dtype: float64

shift, diff, pctchange & —HWEERE, BAIRIALSHON periods=n , BRINA 1, FHIRFHAFE o
MEIME SHEE o MoRMZE (5 Numpy TAFE, FEERR o £S5, SHEATHE o MoEMEl
KSR, XEE o TRUAM, KRR TT IR RIURE

In [104]: s = pd.Series([1,3,6,10,15])

In [105]: s.shift(2)
Out [105]:

0 NaN

1 NaN

2 1.0

3 3.0

4 6.0
dtype: float64

In [106]: s.diff(3)
Out [106] :

0 NaN

1 NaN

2 NaN

3 9.0

4 12.0
dtype: float64

In [107]: s.pct_change()

Out [107]:

0 NaN
1 2.000000
2 1.000000
3 0.666667
4 0.500000

dtype: float64

In [108]: s.shift(-1)

Out [108] :
0 3.0
1 6.0

(continues on next page)
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2 10.0
3 15.0
4 NaN

dtype: float64

In [109]: s.diff(-2)
Out [109]:

0 -5.0

1 -7.0

2 -9.0

3 NaN

4 NaN
dtype: float64

R HAAERTE B & B IR A, BT S RE AT LR & EOR/NA nb 1 I rolling T iSE A A0

In [110]: s.rolling(3).apply(lambda x:1list(x)[0]) # s.shift(2)
Out [110]:

0 NaN

1 NaN

2 1.0

3 3.0

4 6.0
dtype: float64

In [111]: s.rolling(4).apply(lambda x:1list(x) [-1]1-1ist(x)[0]) # s.diff(3)
Out[111]:

0 NaN

1 NaN

2 NaN

3 9.0

4 12.0
dtype: float64

In [112]: def my_pct(x):
e L = list(x)
R return L[-1]/L[0]-1

In [113]: s.rolling(2).apply(my_pct) # s.pct_change()
Out[113]:

0 NaN

1 2.000000

(continues on next page)
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2 1.000000
3 0.666667
4 0.500000
dtype: float64

ZH—4%

rolling X R BIBRINE O 7 [MES AT, L FAP FERERE D, s 1,2,3 &E R
JEE N 2 1) sum #:A4E, 4588 3.5,NaN, LI N iZ o] sSEEl m) 5 3g & 8k 2 (Fos: fEH
shift )

2.4.2 ¥KEO

ke LR R E 1, T RAERARN — A BhASRE R T 1, FEET E R OR /N2 AR Z1 T a6 Ak 38 B A B R 10
RIALE, AR R & R T e Dy sk i e 1 b Bk, BUF5009 al, a2, a3, a4, WA
PEEXTMIE R [al]s [al, a2]s [al, a2, a3]s [al, a2, a3, ad].

In [114]: s = pd.Series([1, 3, 6, 10])

In [115]: s.expanding() .mean()
Out [115] :

0 1.000000

1 2.000000

2 3.333333

3 5.000000

dtype: float64

Z—%
cummax, cumsum, cumprod ERFUE MY Ik & O KA, B expanding X RAKIKSZINE
fiTe
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2.5 43

2.5.1 Ex1: OBIRIZENEE

B — 4 DARIRR IR £, R IHEEAT — 28T R U]
o # REBEEEESR S, ARATAAAEM R R R AZIRBE A RIS
o RPERA PRPENUUSER AR, X TR PERIREE, Type 2 NEREE

o Total, HP, Attack, Defense, Sp. Atk, Sp. Def, Speed 73 HARFEFEAE . A 57 WB. Bt $FB. 4
Bii. i, HAFSRENE 6 mz M

In [116]: df = pd.read_csv('data/pokemon.csv')

In [117]: df.head(3)

Out [117]:

# Name Type 1 Type 2 Total HP Attack Defense Sp. Atk Sp. Def Speed
0 1 Bulbasaur Grass Poison 318 45 49 49 65 65 45
1 2 Ivysaur Grass Poison 405 60 62 63 80 80 60
2 3 Venusaur Grass Poison 525 80 82 83 100 100 80

1. Xf HP, Attack, Defense, Sp. Atk, Sp. Def, Speed #ATIE, WiER N Total fH.

2. 0T # BEIRE AR E —Kidx, MRLUF &

(a) RE— R IR Fh BRI HT = 2 B B 2%

(b) REE— @ M @t i A Fh 2k

(c) R I 1R M2 &

3. HIRTNIRER, WiE Series -

(a) BUEIT, #8120 M high , A2 50 IEHN low , HNEEN mid

(b) BHE—EM, 5 replace Al apply &#efrf FEEAKE

(c) REAMKIRANTRE S5 2, RIFTA 870 O 25 v L 8UR K, W nE) df IR ENER
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2.5.2 Ex2: IBEmMEO

1. YERNY5RE D H ewm & H

FEY KA L, AP AT DU T % 28 R Badb AT I s i Rt abn geit, (HIXEe A B R Seit s BB o o R
AICRAT T FFORCE . Fsk b, TRy B R BRCERIRS: & L P I oeER, TR0 BUE D g2 X —Fh
REPRAOY KT H o

Hof, BEESHOL alpha , EUE TRAER FIOH REN w; = (1—a),ie {0,1,..,) , Hifi=t
BAFEYWTE, i =0 REFIINE A TE.

MALEANXATCLE 1, BT A B WAL BN, #HREF A8 <, SBRERSHTCERN v » SR IE
I NS R VI PSIE

ZE:O Wit —q
im0 Wi
L+ (1—a)z + (1 — )z + ...+ (1 — )z
I1+1l-a)+(1—-a)2+..+(1—-a)t!

KT Series M5, AL ewm ¥ %40 N iHHIBECHE G T4

Y =

In [118]: np.random.seed(0)
In [119]: s = pd.Series(np.random.randint(-1,2,30).cumsum())

In [120]: s.head()
Out [120] :

0
1
2 -2
3
4
dtype: int32

In [121]: s.ewm(alpha=0.2) .mean() .head()
Out [121]:

0 -1.000000
1 -1.000000
2  -1.409836
3 -1.609756
4  -1.725845
dtype: float64

15 H expanding & HSEZH .

2. VENEShE DK ewm &

2.5. 43 51
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MEE 1 R DUER], ewm R 5K & DR, REEMNFIIRE — Do Rw TG ImAL. IER S €
—ANBREIE D 0, RAXESESRIER o NE ST SIIMECEE . EREEERE, SHIN w5 oy
HIEH A, FiEE rolling & HSLHIX —IhEE .
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THREE

E]

In [1]: import numpy as np

In [2]: import pandas as pd

3.1 &5I=%

3.1.1 FaYFIES|

R G R EH W 5B, —fodd | ksl @il [4)4] AT A DataFrame HBCEAHRIES1, 3 5] {5

A Series , FlANMNFT I EZ— 51

In [3]: df = pd.read_csv('data/learn_pandas.csv',

usecols = ['School', 'Grade', 'Name',

'Weight', 'Transfer'])

In [4]: df['Name'].head()

Out [4] :

0 Gaopeng Yang
1 Changgiang You
2 Mei Sun
3 Xiaojuan Sun
4 Gaojuan You

Name: Name, dtype: object

'Gender',

IRERCGHE Z A, AT CUER (54 408515, HIREMESY—A DataFrame , 40 AR B 5 A1

PEA PSS

53
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In [5]: df[['Gender', 'Name']] .head()

Out [5]:

Gender Name
0 Female Gaopeng Yang
1 Male Changgiang You
2 Male Mei Sun
3 Female Xiaojuan Sun
4 Male Gaojuan You

UeAh, EEBGH RS, B R ARS R, WATCLA . 514 B, SR (51144 S84

In [6]: df.Name.head()

Out [6] :

0 Gaopeng Yang
1 Changgiang You
2 Mei Sun
3 Xiaojuan Sun
4 Gaojuan You

Name: Name, dtype: object

3.1.2 FFIRYTERSI

[a] LR ARSI Series

WERHCH ARG X ReER, WA LMEA [item] , #F Series HABAMEX N, R [FIXAMRRE, WHRE
ZAMEXT R, IR [E]— Series:

In [7]: s = pd.Series([1, 2, 3, 4, 5, 6],

indeX=['a', lbl, lal, |a|, |a|, IC‘])

In [8]: s['a']

Out [8]:
a 1
a 3
a 4
a 5

dtype: int64

In [9]: s['b']
Qut[9]: 2

ARBUR Z ARG xR TeE, AT LAER] [items [(5114] -
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In [10]: s[['c', 'b']]

Out[10]:
c 6
b 2

dtype: int64

IAREE RO ARG Z TR, IF BRI EREA RS e B, WA DAY A . FR
FERGX B UL 2 08 WA

In [11]: s['c': 'b': -2]

Out[11]:
c 6
a 4
b 2

dtype: int64

[b] DIEELCHZETI Series

FEAE B IR N BN, A RANKR AR E Pt B BIE NG, AR A BN 0 JT6 BB 51 9B
25l B, R A A K BRI ECHTAT LUE RS

Mo —FF, WRAEH [int] 8¢ [int list] , WAL R 2R 5] TG RME:

In [12]: s = pd.Series(['a', 'b', 'c', 'd', 'e', 'f'],
o index=[1, 3, 1, 2, 5, 4])

In [13]: s[1]

Out[13]:
1 a
1 c

dtype: object

In [14]: s[[2,3]]

OQut[14]:
2 d
3 b

dtype: object

UARAE IR, W B R NR 5 AL E A, R A [F Python H VIR —HEAE & Ak
=

In [15]: s[1:-1:2]
Out[15]:
3 b

(continues on next page)
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(continued from previous page)

2 d
dtype: object

KT HR3IEERIA

WERANEB N BRI, IR AT8 AN EIRALF S A RAE PR G R Crrrd . Bl B R IR )
TERZR G, WA BE & AE BAR B A F I R A B R R 255, I HAE SERR 8 204 b
AFAEIZAE HIZHL -

3.1.3 loc Z5|28

R HEE] 7% DataFrame FIFIZEATIEER, FHEHSHATHIER . xRS, AWMEIIS, —MERT
JCEM loc 518, H—FeET B iloc |35,

loc RIS —BILAE loc[*, *] , HApH—A * REATHESE, HoA * ARIIIES, WREEHE A
LB GAE loc[*] , XA * ZHATHOML. Hd, * KB A TEREENR, 2al2: BATR. TR
Ry TRV ARBIRU L RE, TR AR -

N TR R, e R setindex J7VEAE Name FUBCNZR G, KT ZREIHAMHZHES HRT — &

VI Ep

In [16]: df_demo = df.set_index('Name')

In [17]: df_demo.head()

Out [17]:

School Grade Gender Weight Transfer
Name
Gaopeng Yang Shanghai Jiao Tong University Freshman Female 46.0 N
Changgiang You Peking University  Freshman Male 70.0 N
Mei Sun Shanghai Jiao Tong University Senior Male 89.0 N
Xiaojuan Sun Fudan University Sophomore Female 41.0 N
Gaojuan You Fudan University Sophomore Male 74.0 N

[a] * NHAICR
Ui, ERRBCHEA N AT ES], R R AR G EE WSRO DataFrame, B4 Series -

In [18]: df_demo.loc['Qiang Sun'] # % /- NG A=
Out [18]:
School Grade Gender Weight Transfer

Name

(continues on next page)
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(continued from previous page)

Qiang Sun Tsinghua University Junior Female 53.0
Qiang Sun Tsinghua University Sophomore Female 40.0
Qiang Sun Shanghai Jiao Tong University Junior Female NaN

In [19]: df_demo.loc['Quan Zhao'] # 4 F " —

Out[19]:

School Shanghai Jiao Tong University
Grade Junior
Gender Female
Weight 53
Transfer N

Name: Quan Zhao, dtype: object

N
N
N

W] AR 3 $6AT A5

In [20]: df_demo.loc['Qiang Sun', 'School'] # i [E Series
Out [20] :

Name

Qiang Sun Tsinghua University
Qiang Sun Tsinghua University
Qiang Sun Shanghai Jiao Tong University

Name: School, dtype: object

In [21]: df_demo.loc['Quan Zhao', 'School'] # & [E# 4 71 %=
Out[21]: 'Shanghai Jiao Tong University'

[b] * R IIE
VR, HCHE B3 A BT AT 0 B B B AT B A«

In [22]: df_demo.loc[['Qiang Sun','Quan Zhao'], ['School','Gender']]
Out [22] :
School Gender

Name
Qiang Sun Tsinghua University Female
Qiang Sun Tsinghua University Female

Qiang Sun Shanghai Jiao Tong University Female

Quan Zhao Shanghai Jiao Tong University Female

[c] * NU A

Z I Series S A7 H R SN RS, W1 R AEME (I RN (71
AU A R RANE U R

AT ME O R, I B & W
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In [23]: df_demo.loc['Gaojuan You':'Gaoqiang Qian', 'School':'Gender']

Out [23]:

School Grade Gender
Name
Gaojuan You Fudan University Sophomore Male
Xiaoli Qian Tsinghua University  Freshman Female
Qiang Chu Shanghai Jiao Tong University Freshman Female
Gaoqgiang Qian Tsinghua University Junior Female

i EE R, WIR DataFrame 8 FIREEZR 5], FLAE A REED) A AOIHGAN_E 745 8 2R 51 I ESR —3 #8
& RV, Ufms DER. ARt EEE.

In [24]: df_loc_slice_demo = df_demo.copy()

In [25]: df_loc_slice_demo.index = range(df_demo.shape[0],0,-1)

In [26]: df_loc_slice_demo.loc[5:3]

Out [26] :

School  Grade Gender Weight Transfer
5 Fudan University Junior Female 46.0 N
4 Tsinghua University Senior Female 50.0 N
3 Shanghai Jiao Tong University Senior Female 45.0 N

In [27]: df_loc_slice_demo.loc[3:5] # %A [E, WHHFZENCEY A
Out [27] :

Empty DataFrame

Columns: [School, Grade, Gender, Weight, Transfer]

Index: []

[d) * FAi/RFIEER

FESERR OB AL B, AR 2 PR AT R A LR, AR Toc I /RFIZR S DataFrame KA,
HAZy True (AL E TR BT 2HGLEF, False W 2HExR

flhn, dEHAREBY 70kg KI%AAE:

In [28]: df_demo.loc[df_demo.Weight>70] .head()

Out [28]:

School Grade Gender Weight Transfer
Name
Mei Sun Shanghai Jiao Tong University Senior Male 89.0 N
Gaojuan You Fudan University Sophomore Male 74.0 N
Xiaopeng Zhou Shanghai Jiao Tong University Freshman Male 74.0 N
Xiaofeng Sun Tsinghua University Senior Male 71.0 N
Qiang Zheng Shanghai Jiao Tong University Senior Male 87.0 N
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AT PR BRI A TCER IR, AT BB isin J5VAIR BT R FIREEN S, F1andE e K AR Ui ]

vy
- Ell%‘:

In [29]: df_demo.loc[df_demo.Grade.isin(['Freshman', 'Senior'])].head()

Out [29] :

School Grade Gender Weight Transfer
Name
Gaopeng Yang Shanghai Jiao Tong University Freshman Female 46.0 N
Changgiang You Peking University Freshman Male 70.0 N
Mei Sun Shanghai Jiao Tong University Senior Male 89.0 N
Xiaoli Qian Tsinghua University Freshman Female 51.0 N
Qiang Chu Shanghai Jiao Tong University Freshman Female 52.0 N

WFEGEMHME, U | (), & (HD) |~ () RIZEA R, Flinik 8 B RE BT 70kg
PRI 2, s bR B A R B S0kg MR R DU 242k

In [30]: condition_1_1 = df_demo.School == 'Fudan University'

In [31]: condition_1_2 df _demo.Grade == 'Senior'

In [32]: condition_1_3 = df_demo.Weight > 70

In [33]: condition_1 = condition_1_1 & condition_1_2 & condition_1_3
In [34]: condition_2_1 = df_demo.School == 'Peking University'

In [35]: condition_2_2 = df_demo.Grade == 'Senior'

In [36]: condition_2_3 = df_demo.Weight > 80

In [37]: condition_2 = condition_2_1 & (~condition_2_2) & condition_2_3

In [38]: df_demo.loc[condition_1 | condition_2]

Out [38]:

School Grade Gender Weight Transfer
Name
Qiang Han Peking University Freshman Male 87.0 N
Chengpeng Zhou Fudan University Senior Male 81.0 N
Changpeng Zhao Peking University Freshman Male 83.0 N
Chengpeng Qian  Fudan University Senior Male 73.0 Y

Z—5%k
select_dtypes /22— MSEH AL, BRI NR Lk AR 951, 25 2k i B AL 5, A
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LA select_dtypes('number') , EFIHAA/RFIRIEFERITIEL S DataFrame 1 dtypes J& 1%
fE learn pandas HHEHE L SPlX /N ThEE.

[ed * Jypri%h

RHERRE, LAART IR PR SR — iR EE, IF BRI EN DataFrame A5 . RBAIA
e LI R G RIS, W UEERAEE A A b fR ], G EE R AR B S x AR R

N df demo :

In [39]: def condition(x):

condition_1_
condition_1_

condition_1_

condition_1

condition_2_
condition_2_

condition_2_

condition_2

1 = x.8chool == 'Fudan University'

2 = x.Grade == 'Senior'

3 = x.Weight > 70

= condition_1_1 & condition_1_2 & condition_1_3

1

x.School == 'Peking University'
2 = x.Grade == 'Senior'
3 = x.Weight > 80

= condition_2_1 & (~condition_2_2) & condition_2_3

result = condition_1 | condition_2

return result

In [40]: df_demo.loc[condition]

Out [40] :

Name

Qiang Han

Chengpeng Zhou
Changpeng Zhao
Chengpeng Qian

Peking University Freshman Male 87.0

Fudan University Senior Male 81.0
Peking University Freshman Male 83.0

Fudan University Senior Male 73.0

School Grade Gender Weight Transfer

< =2 =2 =2

UEAh, ESCFFE] lambda FRIEF, R [ME AR FIRE L S0 S AT R 2 DAL —:

In [41]: df_demo.loc[lambda x:'Quan Zhao', lambda x:'Gender']
Out[41]: 'Female'

BT R BOEIEIR BN start: end: step VIR ER, HORBEIVIAEEH slice X RT3

In [42]: df_demo.loc[lambda x: slice('Gaojuan You', 'Gaogiang Qian')]

Out [42] :

Name
Gaojuan You

Xiaoli Qian

School Grade Gender Weight Transfer
Fudan University Sophomore Male 74.0 N
Tsinghua University Freshman Female 51.0 N

(continues on next page)
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(continued from previous page)

Qiang Chu Shanghai Jiao Tong University  Freshman Female 52.0 N

Gaogiang Qian Tsinghua University Junior Female 50.0 N

E TR BRI, T Series HATLMEH loc 5], HEMERIIRNY DataFrame HHFATIRIER loc[*|
SEA—EL WA ER.

NEfE R A

FEXT R PP B I, N A — R R 51 & e AR AT UE B AT, KPR i T T 2K
R T E AR AE I R B copy @A B, M3 KRB EUTR MMk SettingWithCopy-
Warning %% . Flan, Fiimgs 6T

In [43]: df_chain = pd.DataFrame([[0,0],[1,0],[-1,0]], columns=1ist('AB'))

In [44]: df_chain

Out [44] :

A B
0 0 O
1 1 0
2-1 0

In [45]: import warnings

In [46]: with warnings.catch_warnings():
Lo warnings.filterwarnings('error')
R try:
df_chain[df _chain.A!=0].B = 1 # (M7 57255, FEH 07 %7
coa except Warning as w:
ot Warning Msg = w

In [47]: print(Warning_Msg)

A value is trying to be set on a copy of a slice from a DataFrame.

Try using .loc[row_indexer,col_indexer] = value instead

See the caveats in the documentation: https://pandas.pydata.org/pandas-docs/stable/user_guide/

—indexing.html#returning-a-view-versus—-a-copy

In [48]: df_chain
Out [48]:
A B

(continues on next page)
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N = O
|

= = O

o O O

In [49]: df_chain.loc[df_chain.A!'=0,'B'] = 1

In [50]: df_chain
Out [50] :

A B
0 0 O
1 1 1
2 -1 1

3.1.4 iloc 5|28

iloc FMERS loc 524, R ZE XA B ATImE, EAHRK * A EA—EWE LGNSR, 55
F BEE BEGIER . BEY) R AT RBNR UL R E  pR U IR AR A 20 /T A DU SR AR b — A,
i NFRE N DataFrame A5 .

i

7

SR
|\
|1

In [51]: df_demo.iloc[1, 1] # & —4T*
Out[51]: 'Freshman'

In [52]: df_demo.iloc[[0, 11, [0, 111 # ®IAATHI A 7|

Out [52] :

School Grade
Name
Gaopeng Yang Shanghai Jiao Tong University Freshman
Changqgiang You Peking University Freshman

In [53]: df _demo.iloc[1: 4, 2:4] # ¥ 4 1A &4 Fo &
Out [53] :
Gender Weight
Name
Changgiang You Male 70.0
Mei Sun Male 89.0

Xiaojuan Sun Female 41.0

In [54]: df_demo.iloc[lambda x: slice(l, 4)] # & )47 A H i EIME # o %L

Out [54] :

School Grade Gender Weight Transfer
Name
Changqgiang You Peking University  Freshman Male 70.0 N

(continues on next page)
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(continued from previous page)

Mei Sun Shanghai Jiao Tong University Senior Male 89.0 N

Xiaojuan Sun Fudan University Sophomore Female 41.0 N

FEAS P AT ZR BRI BRI E R, ANBEMR N Series TALZUE NFFIIRT values , HMIeRkbT. Bk, fEEH]
ATi R G 146 PR IS A 3E A B2 2948 S % 1E Toe 197 3K

flhn, GRS S0kg ML

In [65]: df_demo.iloc[(df_demo.Weight>80) .values] .head()

Out [55] :

School Grade Gender Weight Transfer
Name
Mei Sun Shanghai Jiao Tong University Senior Male 89.0 N
Qiang Zheng Shanghai Jiao Tong University Senior Male 87.0 N
Qiang Han Peking University  Freshman Male 87.0 N
Chengpeng Zhou Fudan University Senior Male 81.0 N
Feng Han Shanghai Jiao Tong University Sophomore Male 82.0 N

X} Series M & [FFEH AT LB iloc 1R [FIAHNA B BB T 771 :

In [56]: df_demo.School.iloc[1]
Out[56]: 'Peking University'

In [57]: df_demo.School.iloc[1:5:2]
Out [57] :

Name

Changqgiang You Peking University
Xiaojuan Sun Fudan University

Name: School, dtype: object

3.1.5 query it

fE pandas W, SCRFHEFRFHRIE AR A MRIE AN query T7idRAE MEE, HFRIEHHAT S5 R 6 R 0]
ARFNR . ERATRIER I, B FRZAR R e H G IE T ik HEE MM DataFrame (455K 5 H
B, — RS S AR K BEAEAN PR AR AT B A AT 4R AT k2>

B, 4 loc —HWAHRESX AR AT U T SS:

In [58]: df.query('((School == "Fudan University")&'
et ' (Grade == "Senior")&'
R ' (Weight > 70))|"'
R ' ((School == "Peking University")&'
Lt ' (Grade != "Senior")&'

(continues on next page)
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(continued from previous page)

R ' (Weight > 80))')
Out [58] :
School Grade Name Gender Weight Transfer
38 Peking University Freshman Qiang Han Male 87.0 N
66 Fudan University Senior Chengpeng Zhou Male 81.0 N
99  Peking University Freshman Changpeng Zhao Male 83.0 N
131 Fudan University Senior Chengpeng Qian Male 73.0 Y

1t query FRIEXH, FHEM T TG K H DataFrame H1514, B & T 1% Series [ EA T LABA A, F1
TE W TR BRSO B IR A DX, 3] A A R A P A

In [59]: df.query('Weight > Weight.mean()').head()

Out [59] :

School Grade Name Gender Weight Transfer
1 Peking University  Freshman Changgiang You Male 70.0 N
2  Shanghai Jiao Tong University Senior Mei Sun Male 89.0 N
4 Fudan University Sophomore Gaojuan You Male 74.0 N
10 Shanghai Jiao Tong University Freshman Xiaopeng Zhou Male 74.0 N
14 Tsinghua University Senior Xiaomei Zhou Female 57.0 N

query 5| BHTHEEITIZ
T EHEHNIN G, FEMEH col name™ HI770HEAT5IH .

[HiF, 75 query HRORVEM T T GBI T A, TR S T, B or, and, or, is in, not in . A0,
e e B AR AN R K — R 52

In [60]: df.query('(Grade not in ["Freshman", "Sophomore"]) and'

R ' (Gender == "Male")').head()

Out [60] :

School  Grade Name Gender Weight Transfer
2  Shanghai Jiao Tong University Senior Mei Sun Male 89.0 N
16 Tsinghua University Junior Xiaogiang Qin Male 68.0 N
17 Tsinghua University Junior Peng Wang Male 65.0 N
18 Tsinghua University Senior  Xiaofeng Sun Male 71.0 N
21 Shanghai Jiao Tong University Senior Xiaopeng Shen Male 62.0 NaN

IeAh, R ISR LR, == fl 1= 53R R R BIESRMBE HIESR, ST is
in Fl not in, BIANEH A K =FKPUR)2E4:
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In [61]: df.query('Grade == ["Junior", "Senior"]').head()

Out [61] :
School  Grade Name Gender Weight Transfer
2  Shanghai Jiao Tong University Senior Mei Sun Male 89.0 N
Tsinghua University Junior Gaoqiang Qian Female 50.0 N
Peking University Junior Juan Xu Female NaN N
11 Tsinghua University Junior Xiaoquan Lv Female 43.0 N
12 Shanghai Jiao Tong University Senior Peng You Female 48.0 NaN

¥ query FHFERFE, WRES HARE R, ITEETELAIN Q@ fF5. #lw, HAENMT 70kg T
80kg 2 [AJ Y224

In [62]: low, high =70, 80

In [63]: df.query('Weight.between(@low, G@high)').head()

Out [63] :

School Grade Name Gender Weight Transfer
1 Peking University Freshman Changqgiang You Male 70.0 N
4 Fudan University Sophomore Gaojuan You Male 74.0 N
10 Shanghai Jiao Tong University Freshman Xiaopeng Zhou Male 74.0 N
18 Tsinghua University Senior Xiaofeng Sun Male 71.0 N
35 Peking University  Freshman Gaoli Zhao Male 78.0 N

3.1.6 BENIMEE

WRAE DataFrame B8 —ATHEE—MEAR, BHER—FFIE—MRHME, HILEA DataFrame HFE A, A
BN FEAR BORFIE AT B AL B T DL sample A%, AREER RS EG, BEX FIHRHMEH T
K T RREAR R B A, (FSRIXARGRET (0], [RIEE, BTV 2 G AR AR A SR AN I35 e ) 7 S B AL 2 1
Fe MRS THRHME R TC R G T, FCInPEAR S E A AR A, 4 50 AT PASE SR rhih H — 3 40 Sk Bl et o

sample PREFHIFEESHCN n, axis, frac, replace, weights , I =N @ fEHAESE . FER AR (0 N
17~ 1 AFD FdmFELLE] (0.3 WM S 30% FIFEAD.

replace Fl weights 737l 2 48 72 5 BRI AR FEAR I HIFEAE I HEZE, 24 replace = True WIZRATREHMAE . 1
an, X RTEAGIER) df sample LA value B RAHXS KN AHIFEREZR BEATA 8 R hAE,  HREECRE Dy 3.

In [64]: df_sample = pd.DataFrame({'id': list('abcde'),
o 'value': [1, 2, 3, 4, 90]1})

In [65]: df_sample
Out [65] :

id value

(continues on next page)
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(continued from previous page)

0 a 1
1 b 2
2 c 3
3 d 4
4 e 90

In [66]: df_sample.sample(3, replace = True, weights = df_sample.value)

Out [66] :

id value
4 e 90
4 e 90
4 e 90

3.2 ZR/ES|

3.2.1 ZRFES|IRERHEHE

AT S NE T B B 2 2R 51K DataFrame £58), FHEBTE KR, 508 0] LR IX BRE Tk,
CATKSAES 4 INTHEE RN R

In [67]: np.random.seed(0)

In [68]: multi_index = pd.MultiIndex.from_product([list('ABCD'),
Lo df .Gender .unique ()], names=('School', 'Gender'))

In [69]: multi_column = pd.Multilndex.from_product([['Height', 'Weight'],
R df .Grade.unique()], names=('Indicator', 'Grade'))

In [70]: df_multi = pd.DataFrame(np.c_[(np.random.randn(8,4)*5 + 163).tolist(),
Lo (np.random.randn(8,4)*5 + 65).tolist()],
et index = multi_index,

Lo columns = multi_column) .round (1)

In [71]: df_multi

Out [71]:
Indicator Height Weight
Grade Freshman Senior Sophomore Junior Freshman Senior Sophomore Junior

School Gender

(continues on next page)
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A Female
Male

B Female
Male

C Female
Male

D Female
Male

171.
172.
162.
166.
170.
150.
174.
170.

165.
158.
165.
163.
162.
166.
155.
170.

~N W N OO0 O W

W N W o o =, = O

167.
167.
163.
165.
164.
167.
163.
163.

0 N W o N N 00 ©

174.
162.
170.
164.
158.
159.
162.
164.

© » W N N W NN

60.
71.
59.
62.
56.
62.
65.
61.

D W P> © 1 0 N O

55.
1.
57.
62.
63.
59.
66.
63.

N O, O 00 © O =~

63.
63.
56.
58.
60.
64.
61.
60.

65.
63.
4.
68.
66.
67.
63.
56.

© 0 © U1 N O = W

8

>N B, O © 0 O

TEIESHIEIX 4y, bRid T DataFrame 4554,
gy Hob, XEMATRLIMFIR GG Multilndex 288, HAE Rl H—AnRm 2 oAidmA L8 ZR5
bR . Biltn, A7RIIENAITTEN ("B7, "Male”) , FIRGIHIH -AILEN ("Height”, "Senior”) , X
RHFEEE, SNEELHIAFERMER, B IR SRR, 8 R .

A/ Female
[ Male

(B_| Female

Male |
c \ Female]
| \, Male |
[D YFemale]
| Male |

PN

HRERIRF, BREoRM.

ITRBIFIBIZR 5] =N

—

eigﬁ?:> Weight

Freshman||Senion [Sophomore||Junion |Freshman||Senion |Sophomoreg |Junion
171.8 165.0 167.9 174.2 60.6 55.1 63.3 65.8
172.3 158.1 167.8 162.2 71.2 71.0 63.1 63.5
162.5 165.1 163.7 170.3 59.8 57.9 56.5 74.8
166.8 163.6 165.2 164.7 62.5 62.8 58.7 68.9
170.5 162.0 164.6 158.7 56.9 63.9 60.5 66.9
150.2 166.3 167.3 159.3 62.4 59.1 64.9 67.1
174.3 155.7 163.2 162.1 65.3 66.5 61.8 63.2
170.7 170.3 163.8 164.9 61.6 63.2 60.9 56.4

50 ER51Z28L, Multilndex W EBF L FEME, EFH) School A1 Gender 43HI% N TR E—EFE 2
TRBIRI4F, Indicator Al Grade 73X N T8 —EME ~EFR5I KL T,

R FAE B4 3T LUB names Al values K15 :

In [72]: df_multi.index.names

Out[72] : FrozenList(['School"',

In [73]:
Out [73]:

In [74]:
Out [74] :

df _multi.columns.names

FrozenList(['Indicator',

df _multi.index.values

'Gender'])

'Grade'])

array([('A', 'Female'), ('A', 'Male'), ('B',
('C', 'Female'), ('C'

dtype=object)

3

'Male'),

(IDI!

'Female'),

'Female'),

(’B"
('D"

'Male'
'Male')],

))

(continues on next page)
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In [75]: df_multi.columns.values
Out [75] :
array([('Height', 'Freshman'), ('Height', 'Senior'),
('Height', 'Sophomore'), ('Height', 'Junior'),
('Weight', 'Freshman'), ('Weight', 'Senior'),
('Weight', 'Sophomore'), ('Weight', 'Junior')], dtype=object)

WRMBERRE—ZWES], MFEEIET get level values 3K15:

In [76]: df_multi.index.get_level_values(0)
Out[76]: Index(['A', 'A', 'B', 'B', 'C', 'C', 'D', 'D'], dtype='object', name='School')

EXMNTRINME, LRRZERZE, HAEEREY index obj[0] = item M7 XUCRESUTER, HARE
Bt index name|0] = new_name 77 RRBSH AT, T UANE 50X L8 J 14 10 1% 0K 78 55 = g,

3.2.2 ZHFES|IHRY loc FHSIE

AR TEME, MERRIER, BERAMER ARG, MNIITAEZRERG], FUNRRZRG], HTERIR
BIFNREIAE LT, KX RTRIFE G Indicator A1 Grade [R5 Z A1 E &S HRI

In [77]: df_multi = df.set_index(['School', 'Grade'])

In [78]: df_multi.head()

Out [78]:
Name Gender Weight Transfer
School Grade
Shanghai Jiao Tong University Freshman Gaopeng Yang Female 46.0 N
Peking University Freshman Changgiang You Male 70.0 N
Shanghai Jiao Tong University Senior Mei Sun Male 89.0 N
Fudan University Sophomore Xiaojuan Sun Female 41.0 N
Sophomore Gaojuan You Male 74.0 N

HT 2 HR5 F R ICR A N AL, R ATESE —T AR loc F iloc k4] PLIEIE, RFHEE
PR AL B B s B e, AR R SIS X Multilndex #EATHET DLk Gt REE 5

In [79]: df _multi = df_multi.sort_index()

In [80]: df_multi.loc[('Fudan University', 'Junior')].head()

Out [80] :

Name Gender Weight Transfer
School Grade
Fudan University Junior Yanli You Female 48.0 N

(continues on next page)
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Junior
Junior
Junior

Junior

Chungiang Chu
Changfeng Lv
Yanjuan Lv

Gaogiang Zhou

Male
Male
Female

Female

72.0 N
76.0 N
49.0 NaN
43.0 N

In [81]: df _multi.loc[[('Fudan University', 'Senior'),

OQut[81]:

School

Grade

Fudan University Senior

In [82]: df_multi.loc[df_multi.Weight > 70].head() # i /X7 5 2 7] 4y

Out [82] :

School

Fudan University Freshman

In [83]: df_multi.loc[lambda x:('Fudan University','Junior')].head()

Out [83]:

School

Senior
Senior
Senior

Senior

Grade

Junior
Junior
Senior

Senior

Grade

Fudan University Junior

Junior
Junior
Junior

Junior

('Shanghai Jiao Tong University', 'Freshman')]].head()

Name

Chengpeng Zheng
Feng Zhou
Gaomei Lv
Chunli Lv

Chengpeng Zhou

Nam

Feng Wan
Chunqgiang Ch
Changfeng L
Chengpeng Zho
Chengpeng Qia

Name

Yanli You
Chungiang Chu
Changfeng Lv
Yanjuan Lv

Gaogiang Zhou

Gender

Female
Female
Female
Female

Male

e Gender

g Male
u Male
v  Male
u Male

n Male

Gender

Female
Male
Male

Female

Female

Weight Transfer

38.0
47.0
34.0
56.0
81.0

=2 =2 =2 =2 =

Weight Transfer

74.0
72.0
76.0
81.0
73.0

< =2 =2 =2 =

Weight Transfer

48.0 N
72.0 N
76.0 N
49.0 NaN
43.0 N

Z—5%

HRERGIRM, HAEAEERITR,

T

WASBERE DI A, I EBRER RS E4 M — D ooER VA 1)
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WA, 2RI FITHE — PRI, U ZERN T REHIT R XAEF RS, (HFERNFEEE
loc B9%1, AEWHA @ Fox. H, B§—EFBEEPRITCREHTIRLBG EN loc BB [(level _0_list,
level 1 list), cols|] o i, AEMABFAILRKMEBERR - K=%4, AW FEH:

In [84]: res = df _multi.loc[(['Peking University', 'Fudan University'],
L ['Sophomore', 'Junior'l), :]

In [85]: res.head()

Out [85] :
Name Gender Weight Transfer
School Grade
Peking University Sophomore Changmei Xu Female 43.0 N
Sophomore Xiaopeng Qin Male NaN N
Sophomore Mei Xu Female 39.0 N
Sophomore Xiaoli Zhou Female 55.0 N
Sophomore Peng Han Female 34.0 NaN

In [86]: res.shape
Out [86]: (33, 4)

NI RE AR B TSR, EURE AR TR G4l MR, EMTNESGEARN, FRoRpZiEh
JERIIR =S AEME B K 32

In [87]: res = df_multi.loc[[('Peking University', 'Junior'),
L ('Fudan University', 'Sophomore')]]

In [88]: res.head()

Out [88] :
Name Gender Weight Transfer
School Grade
Peking University Junior Juan Xu Female NaN
Junior Changjuan You Female 47.0
Junior Gaoli Xu Female 48.0

Junior  Gaoquan Zhou Male 70.0

=2 =2 2 =2 =2

Junior Qiang You Female 56.0

In [89]: res.shape
Out[89]: (16, 4)
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3.2.3 IndexSlice &

A HR 71, BMEERFIAE R RHE, R gextmd Bt ir v, mARN SRR T R, AR
VPRI R A R FIRIB A, 5N IndexSlice X RBLREMLIX AN Slice X & —ILAWMIER, H—M
A loclidx[**¥]] Y, 8 ZHA locidx[*,*]idx[*,*]] &Y, NECKEATNH. N T ITEER, NEEE A R
ANEEH DataFrame :

In [90]: np.random.seed(0)

IIl [91] L1,L2 = [‘A','B',‘C‘],['a‘,‘b','c']

In [92]: mul_indexl = pd.MultilIndex.from_product([L1,L2] ,names=('Upper', 'Lower'))

In [93]: L3,L4 = ['D','E','F'],['d",'e", 'f']

In [94]: mul_index2 = pd.MultilIndex.from_product ([L3,L4] ,names=('Big', 'Small'))

In [95]: df_ex = pd.DataFrame(np.random.randint(-9,10,(9,9)),

P index=mul_index1,

ceeo? columns=mul_index2)

In [96]: df_ex

Out [96] :
Big D E F
Small d e f d e f d e f£

Upper Lower

A a 3 6-9-6-6-2 0 9-5
b -3 3-8-3-2 5 8-4 4
¢ -1 0 7-4 6 6-9 9 -6
B 8 5-2-9-8 0-9 1-6
b 2 9-7-9-9-5-4-3-1
¢ 8 6-56 0 1-8-8-2 0
C a -6-3 2 5 9-9 5-6 3
b 1 2-5-3-5 6-6 3 -5
¢ -1 5 6-6 6 4 7 8-4

N TAER silce MR, JeBHEATE L

In [97]: idx = pd.IndexSlice

[a]) loclidx[**]] Y

RAMEOLIFAREREAT Z Z MY R, A * RoRATIESE, Ja A FoRAIE R, S ERAE loc &R
(1

3.2. BHKFEL| 71




Joyful Pandas, Release 1.0

In [98]: df_ex.loc[idx['C':, ('D', 'f'):]1]

Out [98] :
Big D E F
Small f d e £f d e f

Upper Lower

C a 2 5 9-9 65-6 3
b -5-3-56 6-6 3 -5
[+ 6 -6 6 4 7 8 -4

Ash, MECFATR PR 5] :

In [99]: df_ex.loc[idx[:'A', lambda x:x.sum()>0]] # #|fe AT 0

Out [99] :
Big D F
Small d e e

Upper Lower

A a 3 6 9
b -3 3 -4
¢ -1 0 9

[b] loc[idx[* *],idx[**]] %Y

RAMFORER 2 RAAT VIR, i — idx FRAHZATRS], e —RIIES.

In [100]: df_ex.loc[idx[:'A', 'b':], idx['E':, 'e':]]

Out [100] :
Big E F
Small e f e f

Upper Lower
A b -2 5 -4 4
c 6 6 9 -6

3.2.4 ZRFESIRIMEIE

AT R T 2 RRGIREMFIYI R, AR T setindex 24, Wil @ OMIEZLRIIWE? FHKA
from_tuples, from_arrays, from product =ZF 75k, EATERZ pd.Multilndex X 5N KR

from  tuples MR HEAE N B TC2H A A 21 R B A TR 3

In [101]: my_tuple = [('a','cat'),('a','dog'),('b','cat'),('b', 'dog")]

In [102]: pd.MultiIndex.from_tuples(my_tuple, names=['First','Second'])
Out[102] :
MultiIndex([('a', 'cat'),

(continues on next page)
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(continued from previous page)

(ta', 'dog'),
('b', 'cat'),
('b', 'dog")1,

names=['First', 'Second'])

from_ arrays FRIREAE AT F, XFRLZE )5I| KRBT

In [103]: my_array = [list('aabb'), ['cat', 'dog']*2]

In [104]: pd.MultiIndex.from_arrays(my_array, names=['First','Second'])
Out [104]:

MultiIndex([('a', 'cat'),
('a', 'dog'),
('b', 'cat'),
('b', 'dog")],

names=['First', 'Second'])

from product 18RI L E ZAFIR I H RIRREATIYIE :

In [105]: my_listl = ['a','b']

In [106]: my_list2 = ['cat','dog']

In [107]: pd.MultiIndex.from_product ([my_list1,
...... my_list2],

names=['First','Second'])

Out [107] :
MultiIndex([('a', 'cat'),
'a', 'dog'),
('p', 'cat'),

('b', 'dog")],

names=['First', 'Second'])

3.3 &ES|RIEBRE

3.3.1 FE5|ERI3IRFNMIER

N T IR e R, X ARG — A =R S I T

3.3. ESIMWERRE
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In [108]: np.random.seed(0)

In [109]: L1,L2,L3 = ['A','B'],['a','b'],['alpha', 'beta']

In [110]: mul_indexl = pd.MultiIndex.from_product([L1,L2,L3],

e names=('Upper', 'Lower','Extra'))

In [111]: L4,15,L6 = ['C','D'],['c','d'],['cat','dog"']

In [112]: mul_index2 = pd.MultiIndex.from_product([L4,L5,L6],

e names=('Big', 'Small', 'Other'))

In [113]: df_ex = pd.DataFrame (np.random.randint(-9,10,(8,8)),

e index=mul_index1,

R columns=mul_index2)

In [114]: df_ex

Out[114]:
Big C D
Small c d c d
Other cat dog cat dog cat dog cat dog
Upper Lower Extra
A a alpha 3 6 -9 -6 -6 -2
beta -5 -3 3 -8 -3 -2 b5
b alpha -4 4 -1 0 7 -4
beta -9 9 -6 8 5 -2 -9 -8
B a alpha 0 -9 i -6 2 9 -7 -9
beta -9 -5 -4 -3 -1 8 6 -5
b alpha 0 1 -8 -8 -2 0 -6 -3

beta 2 5 9 -9 5 -6 3 1

K5 ERIZZHH swaplevel Al reorder levels 52, FIE REERXIHAZE, MEHEITULTEE, WEAN

AT BASRE A R 2 R — >, BT R I SR 5]

In [115]: df_ex.swaplevel(0,2,axis=1).head() # 7| EG | % —EfE - Ex#

Out[115]:
Other cat dog cat dog cat dog cat dog
Small c ¢ d d ¢ ¢ d d
Big c ¢ ¢ ¢ D D D D
Upper Lower Extra
A a alpha 3 6 -9 -6 -6 -2 0 9
(continues on next page)
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(continued from previous page)

beta -5 -3 3 -8 -3 -2 5 8
b alpha -4 4 -1 0 7 -4

beta -9 9 -6 8 5 -2 -9 -8
B a alpha 0 -9 1 -6 9 -7 -9
In [116]: df _ex.reorder_levels([2,0,1],axis=0) .head() # 7|Z ¥ FI5 (R JE L ZT| v E
Out[116]:
Big C D
Small c d c d
Other cat dog cat dog cat dog cat dog
Extra Upper Lower
alpha A a 3 6 -9 -6 -6 -2 0 9
beta A a -5 -3 3 -8 -3 -2 5 8
alpha A b -4 4 -1 -4 6 6
beta A b -9 9 -6 5 -2 -9 -8
alpha B a 0 -9 1 -6 9 -7 -9

2 [BRYER 53k
K E AW R AT B R 5 NI A e,

AT AR 51 2 M A Bk 48 5 TR A it i

FREEMBRE—ZEM RG], UM droplevel JiZ:

In [117]: df_ex.droplevel(l,axis=1)

Out [117]:
Big C D
Other cat dog cat dog cat dog cat dog

Upper Lower Extra

A a alpha 3 6 -9 -6 -6 -2
beta -6 -3 3 -8 -3 -2

b alpha -4 4 -1 -4 6 6

beta -9 -6 5 -2 -9 -8

B a alpha 0 -9 1 -6 -7 -9

beta -9 -5 -4 -3 -1 6 -5

b alpha 0 1 -8 -8 -2 -6 -3

beta 2 5 9 -9 5 -6 3 1

In [118]: df_ex.droplevel([0,1],axis=0)

Out[118]:
Big C D
Small c d [ d

Other cat dog cat dog cat dog cat dog

(continues on next page)
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(continued from previous page)

Extra

alpha 3 6 -9 -6 -6 -2 0
beta -5 -3 3 -8 -3 -2

alpha -4 4 -1 0 7 -4 6
beta -9 9 -6 8 5 -2 -9 -8
alpha 0 -9 1 -6 2 9 -7 -9
beta -9 -5 -4 -3 -1 8 6 -5
alpha 0 1 -8 -8 -2 0 -6 -3
beta 2 5 9 -9 5 -6 3 1

3.3.2 ZE5|[EHERYER

L rename  axis ALK R G EM L FIATIENG W & S0T 0248 N\ 7 3L 1 i

In [119]: df_ex.rename_axis(index={'Upper':'Changed_row'},

e columns={'0Other':'Changed_Col'}) .head()

Out[119]:

Big C D

Small c d [¢ d

Changed_Col cat dog cat dog cat dog cat dog

Changed_row Lower Extra

A a alpha 3 6 -9 -6 -6 -2 0 9
beta -5 -3 3 -8 -3 -2 5 8

b alpha -4 4 -1 0 7 -4 6 6

beta -9 9 -6 8 5 -2 -9 -8

B a alpha 0 -9 i -6 2 9 -7 -9

T rename A PAXT RS AMET 1B, MRRZHESIFEREBURANZES level :

In [120]: df_ex.rename(columns={'cat':'not_cat'},

R level=2) .head()

Out [120]:

Big C D

Small c d c d

Other not_cat dog not_cat dog not_cat dog not_cat dog

Upper Lower Extra

A a alpha 3 6 -9 -6 -6 -2 0
beta -5 -3 3 -8 -3 -2

b alpha -4 4 -1 0 7 -4 6 6

beta -9 9 -6 8 5 -2 -9 -8

B a alpha 0 -9 1 -6 2 9 -7 -9
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EANSEA AT LR E, KA EmRRI JTR:

In [121]: df_ex.rename(index=lambda x:str.upper(x),

e level=2) .head()

Out[121]:
Big C D
Small c d c d
Other cat dog cat dog cat dog cat dog
Upper Lower Extra
A a ALPHA 3 6 -9 -6 -6 -2

BETA -5 -3 3 -8 -3 -2

b ALPHA -4 4 -1 0 7 -4 6 6

BETA -9 9 -6 8 5 -2 -9 -8
B a ALPHA O -9 1 -6 2 9 -7 -9
1%

FZAATE rename_axis &GS S B 5 — FERI D RE .

MTBEANRGIMTTR S, T LUR A AR L

In [122]: new_values = iter(list('abcdefgh'))

In [123]: df_ex.rename(index=lambda x:next(new_values),

e level=2)
Out [123]:
Big C D
Small c d c d
Other cat dog cat dog cat dog cat dog
Upper Lower Extra
A a a 3 6 -9 -6 -6 -2
b -5 -3 3 -8 -3 -2
b c -4 4 -1 0 7 -4 6 6
d -9 9 -6 8 &5 -2 -9 -8
B a e 0o -9 1 -6 -7 -9
f -9 -5 -4 -3 -1 6 -5
b g i -8 -8 -2 0 -6 -3
h 2 5 9 -9 5 -6 3 1

AR ES AL E M T REATIE, ARRERRGINES LI, BISEBUER S values JETE, LG 21051
RHATIEM, BUG X index X REFRE . (HRWRZ L2 HRG IR LG, — MERITT 25T
RRRIGN RN TR, REHET S, SRERENRG], TR I s A
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B DNFENBREE map , ERE XL Index ERIFEE, SHIH rename J577 2 K R EH % &
AN, RALEEANGARZMAREE, M2EBEENRII e, X AH P T8 ZE et 7R .
B, AT LS H TR A T R K A

In [124]:

In [125]:

In [126]:

In [127]:
Out [127] :
Big
Small
Other

df _temp

new_idx

df_temp.

df _temp.

Upper Lower Extra

A a
b
B a

ALPHA
BETA
ALPHA
BETA
ALPHA

= df_ex.copy()

= df _temp.index.map(lambda x: (x[0],
x[1]1,

str.upper(x[2])))

index = new_idx
head ()
C D
c d c d

cat dog cat dog cat dog cat dog

3 6 -9 -6 -6 -2 0 9
-5 -3 3 -8 -3 -2 b

-4 4 -1 0 7 -4

-9 9 -6 8 5 -2 -9 -8
0 -9 i -6 2 9 -7 -9

RT map 53— MEM TR0 2 R R GRS, AR5 U M SR TR i) — Se R b2 A Y -

In [128]: df_temp = df_ex.copy()
In [129]: new_idx = df_temp.index.map(lambda x: (x[0]+'-'+

...... x[1]+'="+

...... x[21))
In [130]: df_temp.index = new_idx
In [131]: df_temp.head() # #Z%7F
Out[131]:
Big c D
Small c d c d
Other cat dog cat dog cat dog cat dog
A-a-alpha 3 6 -9 -6 -6 -2 0 9
A-a-beta -5 -3 3 -8 -3 -2 5 8
A-b-alpha -4 4 -1 0 7T -4 6 6
A-b-beta -9 9 -6 8 5 -2 -9 -8

(continues on next page)
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(continued from previous page)

B-a-alpha 0 -9 i -6 2 9 -7 -9

RIS, A] AS )t JE -

In [132]: new_idx = df_temp.index.map(lambda x:tuple(x.split('-')))

In [133]: df_temp.index = new_idx

In [134]: df_temp.head() # — F %7l

Out [134]:

Big C D

Small c d c d
Other cat dog cat dog cat dog cat dog

A aalpha 3 6 -9 -6 -6 -2 0 9
beta -5 -3 3 -8 -3 -2 5
b alpha -4 4 -1 0 7 -4 6
beta -9 9 -6 8 5 -2 -9 -8
B aalpha 0 -9 1 -6 2 9 -7 -9

3.3.3 HEEIRRESES

NTUMIAT RS, T g —HrR:

In [135]: df_new = pd.DataFrame({'A':1list('aacd'),
et 'B':1ist('PQRT'),
el 'c':[1,2,3,411)

In [136]: df_new

Out[136]:
A B C
0 a P 1
1 a Q 2
2 R 3
3 d T 4

R E A UEA setindex 58, XBEMFESHGE append , B LERMEEERARS], BEEEH
BEERIR IR RSN E:

In [137]: df_new.set_index('A')
Out [137]:
B C

(continues on next page)
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(continued from previous page)

[
s o o 9
W N e

In [138]: df_new.set_index('A', append=True)
Out [138]:
B C

w N = O
[S I

s X o U

W N

W] LA 4 E 2 BN RS

In [139]: df_new.set_index(['A', 'B'])
Out [139]:
(¢

A B
aP

Q
c R
dT

W NN e

AR B INR 5 A ML, AW LERESHU P AR Series -

In [140]: my_index = pd.Series(list('WXYZ'), name='D")

In [141]: df_new = df_new.set_index(['A', my_index])

In [142]: df_new
Out [142] :
B C
AD
aW
X
cyY
d Z

- = o ‘v
WD e

reset index A& set index MJHRE, HFESHE drop , RAREBELEHENRIEES, MALRINE]
G
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In [143]: df_new.reset_index(['D'])
Out[143]:
D B C

o
N < = =
- = o U
W e

In [144]: df_new.reset_index(['D'], drop=True)
Out [144] :
B C

[
s X o 9
W N e

MREE THERRS, B4 pandas SEZLEFAER —NEINRT]:

In [145]: df_new.reset_index()

Out [145] :

A D B C
0 a W P 1
1 a X Q 2
2 ¢ Y R 3
3 d Z T 4

3.3.4 FE5IRY3ER;

R AT, WENRIME -y 7w A br, ERAM SRR E MRS, EER PN RS
X NGRS B R G REEE. Glln, THRRBSH T RTER, WEERHE oK, EoRE
TN 44 B A [R5 3 B 20 B 0 1 ) 51

In [146]: df_reindex = pd.DataFrame({"Weight":[60,70,80],
..... : "Height":[176,180,179]},
et index=['1001"','1003"','1002"'])

In [147]: df_reindex
Out [147]:

Weight Height
1001 60 176

(continues on next page)

3.3. HEIMERGE 81




Joyful Pandas, Release 1.0

(continued from previous page)

1003 70 180
1002 80 179

In [148]: df_reindex.reindex(index=['1001','1002','1003"',"'1004'],
e columns=['Weight', 'Gender'])

Out [148]:
Weight Gender
1001 60.0 NaN
1002 80.0 NaN
1003 70.0 NaN
1004 NaN NaN
SR R R BLZERN TP U2 51 (IR T ST LA ID S B0 7. T4h, 7 B 2 I Bk A v 1 M A

WEPSMRERG B3I, Flin)FsER 1002 SO EAE 1003 52 )5, THrRTAHR, A reindex ot
s, SR ELK.

A Y reindex DIREFMAMBREGE reindexlike , HIHER 7ML N IR R 51 REEAT I HI R R 51 1)
Ao i, BUAELLRAFAE — KRR B & T HARR S %M, A LR DRen] LALUn R &0 S H -

In [149]: df_existed = pd.DataFrame(index=['1001','1002',"'1003","'1004'],
e columns=['Weight', 'Gender'])

In [150]: df_reindex.reindex_like(df_existed)

Out [150] :

Weight Gender
1001 60.0 NaN
1002 80.0 NaN
1003 70.0 NaN
1004 NaN NaN

3.4 F5IER

3.4.1 EARNEEZEN

LA —MA LS BRI AT & FHTHIRR, BlinAPIskE A M B, EMTRSIMERTH S,
FE T E R R R I R A R TEE, AN Index ERVIZHIRIEMAIRE 2 S .
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AL Z R, AR S —FE LR IE 5

Sa.intersection(Sg) = Sa NS < {x|x € Sp andx € Sg}

(Sp)

Sa.union(Sg) = Sa USp & {x|x € Saorx € S}
Sa.difference(Sg) = Sa — Sp < {x|x € Sa andx ¢ S}
(Sp) =

Sa.symmetric_ difference(Sg) = SAASp < {x|x € SA USg — Sp NS}

3.4.2 —RRIIFESIEE

HTEGIICRZ LR, HERIIPARAMFERICER, %M uique ZE/GFHETEH. THAGEHIK
BN T B (R 7R B R AT 8 -

In [151]:

In [153]:

In [154]:
Out [154] :

In [155]:
Out [155] :

In [156]:
Out [156] :

In [157]:
Out [157]:

df _set_1 = pd.DataFrame([[0,1],[1,2],[3,4]1],
index = pd.Index(['a','b','a'],name='id1'))

: df _set_2 = pd.DataFrame([[4,5],[2,6],[7,1]],

index = pd.Index(['b','b','c'],name='id2'))

id1l, id2 = df_set_1.index.unique(), df_set_2.index.unique()

idl.intersection(id2)

Index(['b'], dtype='object')

idl.union(id2)
Index(['a', 'bD', 'c'], dtype='object')

id1l.difference(id2)
Index(['a'], dtype='object')

idl.symmetric_difference(id2)

Index(['a', 'c'], dtype='object')

ER DY RIZ SR T LS AT 5 R T -

In [158]:
Out [158] :

In [159]:
Out [159] :

In [160]:

idl & id2
Index(['b'], dtype='object')

id1l | id2
Index(['a', 'b', 'c'], dtype='object')

(id1 - id2) & id1

(continues on next page)
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(continued from previous page)

Out [160] :

In [161]:
Out [161]:

Index(['a']l, dtype='object')

idl ~ id2 # ~ F SRR =

Index(['a', 'c'], dtype='object')

A TKER T B MEESIEE NI RA R BRI, —MINERERRRS], 1BHEHIKE, - RnERA
A isin R GIAAE B B R SIER SRR IR id SRR MIPTEAT

In [162]:

In [163]:

In [164]:
Out [164]:

idl O

0
1 b 1
3

In [165]:
Out [165] :

id2 0

4
1 b 2
7

In [166]:
Out [166] :

idl O
1 b 1

df_set_in_col_1 = df_set_1.reset_index()

df _set_in_col_2 = df_set_2.reset_index()

df_set_in_col_1

SN R

df_set_in_col_2

= O O =

df_set_in_col_1[df_set_in_col_1.idl.isin(df_set_in_col_2.id2)]

1
2

3.5 43

3.5.1 Ex1: BRI EIRE

B A0\ b TR

In [167]: df = pd.read_csv('data/company.csv')
In [168]: df.head(3)
Out [168]:
(continues on next page)
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(continued from previous page)

EmployeeID birthdate_key age city_name department job_title gender
0 1318 1/3/1954 61 Vancouver Executive CEOD M
1 1319 1/3/1957 58 Vancouver Executive VP Stores F
2 1320 1/2/1955 60 Vancouver Executive Legal Counsel F

L 435 B query 1 loc i AR AL P+ B TAERI1A Dairy 50 Bakery 95,
2. AT ID SOUREUIEATHIZE 1. 26 3 AEIEGE 2 51,

3. HRM LU B BRUEAT R 5] R AE

o JEE=HIRNR GRS H A

o WE -2

o BESMERGIAA Gender

o FATRLEIHMETRS

o BRI AERE

o BERT S NERLIR

PRI BRINE 51 44 51 (RFF A SRR AR AR o 8

3.5.2 Ex2: I h#imeE

B — A3 KT T5 5 S A £

In [169]: df = pd.read_csv('data/chocolate.csv')

In [170]: df.head(3)

Out [170] :

Company Review\nDate Cocoa\nPercent Company\nLocation Rating
0 A. Morin 2016 63% France 3.75
1 A. Morin 2015 70% France 2.75
2 A. Morin 2015 70% France 3.00

L EHIRGIA P \n BT,

2. I35 7] Rating VP48 1 & 5, £ 0.25 0—HY4, HIEH 2.75 70 XA H Al o] & & Cocoa Percent =1
oA EIREA

3. ¥ Review Date 1 Company Location WAHZETIJG, 1&H Review Date 7£ 2012 F£2 J5 H Company
Location ANJET France, Canada, Amsterdam, Belgium HIFEAS .
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CHAPTER

FOUR

S

In [1]: import numpy as np

In [2]: import pandas as pd

4.1 DERARENR

4.1.1 SFHMN—RRIRI

P HARARAE H R ARSI AR 2, il
o I VER AL, giitAaE AL AR P fE
o WRIE FHOU, MR- BT HNRE
o WHAR PEZOYAL, GG R EON TEMEEE 80 A PR

M EREJ A5 AHEE Y, AHESEIL A E, AT =R AR . BRI BRAE LR
[BIZE 5 [N FE T PR A R, A R T IX =071, AERER E — > AR, T2 AR ) — BeRsE
AHP:

df . groupby (4 A 1K #E) [E 4B R IR] . A #1E

Bt ss — A7 AR R AR

df .groupby('Gender') ['Longevity'] .mean()

PUAEIR [0 B2 AR AR 1 Bt e b, i RAR B MR RGeS s AL L BeeT AN S

In [3]: df = pd.read_csv('data/learn_pandas.csv')

In [4]: df.groupby('Gender') ['Height'] .median()

(continues on next page)
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(continued from previous page)

Out [4]:
Gender
Female 159.6
Male 173.4

Name: Height, dtype: float64

4.1.2 SRKIBEIRER

I T2 2 T 5802 AR — AR EAT 70 4100, LERIE PR, W RIUE &5 2R 2 N et AT 0 4, %
anff? Ese b, HAFAE groupby HAENFI NS M R FIRBIR] o G40, LRSS AR ANV A #E4T 7041,
geit S S E AT DR 5

In [5]: df.groupby(['School', 'Gender'])['Height'].mean()

Out [5] :

School Gender

Fudan University Female 158.776923
Male 174.212500

Peking University Female 158.666667
Male 172.030000

Shanghai Jiao Tong University Female 159.122500

Male 176.760000
Tsinghua University Female 159.753333
Male 171.638889

Name: Height, dtype: float64

HRT1E, groupby HI7r 2HARHE A2 BLHEE T LA #2847 53R, AR o SRAB 2L — € i 2 I8 R 7
H, IR A A R T SR AR A, IR 2 T 5 B v R A

HRNAZSEE o H A

In [6]: condition = df.Weight > df.Weight.mean()

WIEHHALN groupby H:

In [7]: df.groupby(condition) ['Height'] .mean()

Out[7]:
Weight
False 159.034646
True 172.705357

Name: Height, dtype: float64

Z—5%k
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TERYE BN A s E, KR E 308 highy normal. low =4, Stk & gMHE.

MRS, s )a A a8 RS IR PR PR IE (A2 True M False ) K734, T
FIBENLAL N 7 B} FP 1 R IGAIE TX — 4812 -

In [8]: item = np.random.choice(list('abc'), df.shape[0])

In [9]: df.groupby(item) ['Height'] .mean()
Out [9] :

a 163.924242

b 162.928814

c 162.708621

Name: Height, dtype: float64

BEAE IR SIS item THEITEER, WERMEANZAFIIHEN groupby » A4 s a7 A KR S X AP
Xt AT [ ME— 255

In [10]: df.groupby([condition, item]) ['Height'].mean()
Out [10] :
Weight
160.193617
b 168.921951
c 157.756410
True a 173.152632
b 172.055556
c 172.873684
Name: Height, dtype: float64

False

[V

M PLEH, ZHMEAS L H g —MEEre S, S EEN THEANRE—NERE N, a0 AR
RE T H¥ERIFEH A unique {8, @it drop  duplicates HiHE%ENIE BAR I ZH 257

In [11]: df[['School', 'Gender']].drop_duplicates()
Out[11]:
School Gender
Shanghai Jiao Tong University Female
Peking University Male
Shanghai Jiao Tong University Male

Fudan University Male

0
1
2
3 Fudan University Female
4
5 Tsinghua University Female
9

Peking University Female

16 Tsinghua University Male

In [12]: df.groupby([df['School'], df['Gender']])['Height'] .mean()

(continues on next page)
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(continued from previous page)

Out[12]:

School Gender

Fudan University Female 158.776923
Male 174.212500

Peking University Female 158.666667
Male 172.030000

Shanghai Jiao Tong University Female 169.122500
Male 176.760000

Tsinghua University Female 159.753333
Male 171.638889

Name: Height, dtype: float64

4.1.3 Groupby Y&

REREVE R R, mA R HERIER, PR JE#R B T pandas HHT groupby X5, XA G EE L
TVWE T, WA I ER R

In [13]: gb = df.groupby(['School', 'Grade'])

In [14]: gb
Out [14]: <pandas.core.groupby.generic.DataFrameGroupBy object at 0x0000025101C18A08>

it ngroups JRME, FTLIVTISJ9 T % b4

In [15]: gb.ngroups
Out[15]: 16

L groups JEME, FTLLREI 42 MU ] 4251 52 1) 7

In [16]: res = gb.groups

In [17]: res.keys() # FHMEETEXT, THRANHLS, HMARRTFT HHE
Out[17]: dict_keys([('Fudan University', 'Freshman'), ('Fudan University', 'Junior'), ('Fudan

—University', 'Senior'), ('Fudan University', 'Sophomore'), ('Peking University', 'Freshman'), (

< 'Peking University', 'Junior'), ('Peking University', 'Senior'), ('Peking University', 'Sophomore
'), ('Shanghai Jiao Tong University', 'Freshman'), ('Shanghai Jiao Tong University', 'Junior'), (
< 'Shanghai Jiao Tong University', 'Senior'), ('Shanghai Jiao Tong University', 'Sophomore'), (

< 'Tsinghua University', 'Freshman'), ('Tsinghua University', 'Junior'), ('Tsinghua University',
—'Senior'), ('Tsinghua University', 'Sophomore')])

ZH—2%
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/N EAE TR LA drop duplicates 183 HARRIAH K SH], EH groups &M 5E SRR

Lhg.

2 size Y4 DataFrame HYJEPERS, 3 [BIHZRCILLR TR, HLE groupby X & ERIRG ALK

LR

In [18]: gb.size()
Out [18]:
School

Fudan University

Peking University

Grade
Freshman
Junior
Senior
Sophomore
Freshman
Junior
Senior

Sophomore

Shanghai Jiao Tong University Freshman

Tsinghua University

dtype: int64

Junior
Senior
Sophomore
Freshman
Junior
Senior

Sophomore

12
11

13

13
17
22

17
22
14
16

L get  group J5ikF LERARBUITAELNS BIFIAT,  BEIh b ZURE 4 () Bk 44 5

In [19]: gb.get_group(('Fudan University', 'Freshman')).iloc[:3, :3] # B —#4

Out [19]:

School
15 Fudan University
28 Fudan University

63 Fudan University

Grade

Name

Freshman Changgiang Yang

Freshman Gaogiang Qin

Freshman Gaofeng Zhao

EKEAH T 2 ANEEA 2 ANTVE, MAeRTT mean « median #& groupby MR EWTE, XK Z
Hofl R BB AT R B AR ALY, KR 2 R N T B TR
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4.1.4 A= KIRE
AR T S HWEARFIRE, EH R, ATRes R — i, RIX =R 4 iR
[ i df ) 45 RS R A —FE

o HAEITH, AN EREAMREE, WU TEE. PO ABE size

o BIABITH, T EFAIFRE AN, B2 AR IR [ Series ZRAY

o =T, BEARIFEWBARFEY, REENHPETRIAS, BERE T DataFrame 287

Hit, 51 =R G ARHALIE, 7SR =AM R, R TS S A AR R
agg « transform F filter B AR

4.2 REHE

4.2.1 HERSEHEH

fESr A agg ZHI, BHIEE T L EHEE LA groupby X RIE G HEL KWINE M#E L&
KA =L N E AL, A Sh eI N AR SE RS, AR AR IR B As EAE R U, S T B A

max/min/mean/median/count/all/any/idxmax/idxmin/mad/nunique/skew/quantile/sum/std/var/sem/size /prod

In [20]: gb = df.groupby('Gender') ['Height']

In [21]: gb.idxmin()

Out [21] :
Gender

Female 143
Male 199

Name: Height, dtype: int64

In [22]: gb.quantile(0.95)

Out [22] :

Gender

Female 166.8
Male 185.9

Name: Height, dtype: float64

Z—2%

THA SR, B all/any /mad /skew /sem /prod ERELHIF Lo
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KRG A NI BRI E Z AN, RHZ IR ST IS5

In [23]: gb = df.groupby('Gender') [['Height', 'Weight']]

In [24]: gb.max()

Out [24] :

Height Weight
Gender
Female 170.2 63.0
Male 193.9 89.0

4.2.2 agg Bt

BARAE groupby X B b5E LT V2 T ERIBRE (B3R UL R AMEZ AL
o TCIEFEIREH 2 AR
o TCVEXTRRSE K FIAE PR AE O S A5 BR 2
o TCVEEA B E SRR & R
o TIEEEN SR NF ARG RTHAT B E Lar 4
NV IATIE agg BRBUFRIX Y
(€D REEE SN

A A RERE, FEMPIRKE TN ER G R R AT AN, SemdR 211 BT 71 & 41
FEEILI

In [25]: gb.agg(['sum', 'idxmax', 'skew'])

Out [25] :
Height Weight
sum idxmax skew sum idxmax skew
Gender
Female 21014.0 28 -0.219253 6469.0 28 -0.268482
Male 8854.9 193 0.437535 3929.0 2 -0.332393

MEERE, W RFIRTINZHRG], FBAEERE, B RANEHRE TS, 2iE iR A,
RBLEER N 6 5.

(b Xk A FI4s R 5E 158 £ pR 4L

XTI VERG RS L, AT OB I Mg 7 AN agg HSEIL, Horh DB O, DURG A BT AT
IR NI
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In [26]: gb.agg({'Height':['mean', 'max'], 'Weight':'count'})
Out [26]:
Height Weight
mean max count
Gender
Female 159.19697 170.2 135
Male 173.62549 193.9 54

Z—5k
HEH (o] PR TFIETEE MR [a] PENTIREIES

[cd T E A3

£ agg TR ABEALEAR I B R, FEEBA AR BN SHORE 2 AT ER I b i8], BPIEAT . Tl
X S AR E R 2

In [27]: gb.agg(lambda x: x.mean()-x.min())
Out [27] :
Height Weight
Gender
Female 13.79697 13.918519
Male 17.92549 21.759259

G—4
1E groupby X & H 0] LAM#H describe HE#ATRUHE BILE, EFRMNEHZ AN EEGRE, ElE
ZITIEHFRI DI RE o

AR ANRRE P, L2 kAR 2 T DAAE s R A 0, R R SRIEIR BHME R b R AT i
M Fo2ds, WRANIRREE, B IR S ARE, R High, HIEEE Low.

In [28]: def my_func(s):
N res = 'High'
Lt if s.mean() <= df[s.name] .mean():
ol res = 'Low'
R return res

In [29]: gb.agg(my_func)
Out [29] :

(continues on next page)
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(continued from previous page)

Height Weight

Gender
Female Low Low
Male High High

[d) RE4iREmH

IR B E AT E a4, R 28 LR B B oS socdl, TR — s ER AT, B
58

frENERI AL, BRERE TR

=

ANERE SCRREL, DL T B -

In [30]: gb.agg([('range',
Out [30] :

lambda x: x.max()-x.min()), ('my_sum',

Height Weight

range my_sum range my_sum
Gender
Female 24.8 21014.0 29.0 6469.0
Male 38.2 8854.9 38.0 3929.0

"sum')]1)

In [31]: gb.agg({'Height':

..... 'Weight':
Out [31]:
Height
my_func
Gender
Female Low 21014.0
Male High  8854.9

[('my_func', my_func), 'sum'],

lambda x:x.max()})

Weight

sum <lambda>

63.0
89.0

FANTEER, MAX A 2P A RS RHE, Edar A EZNT RS, SNEARIIE R4
FIEFE TR IR A B R AT AT

In [32]: gb.agg([('my_sum’
Out[32]:

Height Weight
my_sum my_sum
Gender
Female 21014.0 6469.0
Male 8854.9 3929.0

, 'sum')])

In [33]: gb.agg({'Height':
'Weight':

Out [33]:

[('my_func', my_func), 'sum'],

[('range', lambda x:x.max())]})

(continues on next page)
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(continued from previous page)

Height Weight
my_func sum range

Gender
Female Low 21014.0 63.0
Male High 8854.9 89.0

4.3 FEFNLiE

4.3.1 TIREFELS transform Fik

R KR BE O E K ER RS, &E BN E R SRR E R R can-
count/cumsum/cumprod /cummax/cummin , ‘EATHAEH 7 AR SR BEL, RAL TR 2HN
RHRIE. BLAME groupby X5 _EIEE LT IHFERMINE BRI AL, IR B BN — BOE 2 & 2 B E
HLEMB RS, AR .

In [34]: gb.cummax() .head()
Out [34] :
Height Weight

0 158.9  46.0
1 166.5  70.0
2 188.9  89.0
3 NaN  46.0
4 188.9  89.0
Z—%k

£ groupby X, rank JiEW A AR E, TEE T IDIREIFA H—AME I
T

BB E R T EAEH] transform 7%, BORM A EE SCREL HARNENEBIRIRKFS, 5 age M1k
ANRALR B, Hma IR A1 45 R AT 5 R 51 S EHEIR— 2 DataFrame o

PR B e AR AT 73 S ARAEAL Bk 25 L 2506 F5 B DAZEL (R b 22«

In [35]: gb.transform(lambda x: (x-x.mean())/x.std()).head()
Out [35] :
Height Weight
0 -0.058760 -0.354888
1 -1.010925 -0.355000
2 2.167063 2.089498

(continues on next page)
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(continued from previous page)

3 NaN -1.279789
4 0.0563133 0.159631

Z—2%

XF transform FVETCIEG age —HF, WA N F MR 2 FIME R e AR, N FEEA—
X transform AR A SEOLX M IIRE, 154 HRRT %,

B3R 2] T transform W AER B EERIFA, (HASL EIET DGR Bl — ek, XA R0 2 =
FERREANAL, XF AR 3ROSR AR TARE TR AR S I B0, A& P FET R IE R 20 ) R e AR i £
P79 2L ) B v (AR FE 2

In [36]: gb.transform('mean').head() # & \ % El4r & 0y 442 o] LLEY
Out [36] :
Height Weight
159.19697 47.918519
173.62549 72.759259
173.62549 72.759259
159.19697 47.918519
173.62549 72.759259

> W N =, O

4.3.2 HES|5TiE

fE bl T RGIME, ARSI REIEA A X 50 ?

REUEAE T H AR TR I8, TSR TAT R NE, £ bR EfE, TR A /RIIRIE R TR
REFAER, AP EHEN TATRITE, IR AR e NS R 2R, SNAEA

L PEAE AT PRI, FR AR RN — DA AP EAT HEAT BT 45 RR 8] True WISBARE, False
WHZH WL U, e EITA ARG U8 A E B FTAEAT BHEE R DataFrame i&[A].

& groupby X R H, 5E T filter 7T A BT, Hod 8w SR N S ECHEERIE R ) DataFrame
A, EZATHTFHE L1 groupby MR, A ANMELE ][ Height', 'Weight']] , [ META R 7280 8 M
FRET CALE H o SCRR R AR, RIS R 7 ORUE B SCeREURTIR [ A R B R AT

B, fEJRRPES I JER R FEAT 100 A4

In [37]: gb.filter(lambda x: x.shape[0] > 100).head()
Out [37] :
Height Weight
0 168.9 46.0
3 NaN 41.0

(continues on next page)
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(continued from previous page)

5 1568.0 51.0
6 162.5 52.0
7 161.9 50.0

Z—5%

MBER B, REIThRE R A IEDIRER T4, B filter BREGERL loc.] MIThAE, XHEMBL” .
“RICEIIEK.

4.4 BFI5HHE

4.4.1 apply BYSIA

ROV T =R A, BSe BibA — i W 5, Joi R i A 4H AT — MO VR AL B,
BIUNEAE I N € R BT R 55 BMI:

_ Weight

~ Height?

o A A B = (R BAL 2 0 O T e MK, TR S T2 BMI A .

B, XEIAARIIEERAE, BRI filter AFFEEER; HIR, REIFIIELFETA LTS, Fik transform
AFFEER; BJa, PITEER age BREREWSALEE, (H 22 ATom il R A& REUE B A H, MAGER 2515
PEFEN AR, ik, 5IHT apply MECKAEDRIX — R,

BMI

4.4.2 apply B{ER

FEBCT b, apply HIHE LEREUEASHS filter 5888, RALEE R VPR EAR/RE. Ik Lk
TS ],

In [38]: def BMI(x):
S Height = x['Height']/100
Weight = x['Weight']
et BMI_value = Weight/Height**2
L return BMI_value.mean()

In [39]: gb.apply(BMI)
Out [39] :

Gender

(continues on next page)
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(continued from previous page)

Female 18.860930
Male 24.318654
dtype: float64

B TR BlbREZ 4N, apply AiRIER] PLR [B]—4E Series A1 —4E DataFrame , {HEAT=4RNEIEHE4ES A2
KZ G| W Z BN S W AR AL 2 TR 4 = 405 st AR R A 5 B SRR AT AR R

[a] PRENEM: ZIRGEINZ Series , RI15 agg KR

In [40]: gb = df.groupby(['Gender', 'Test_Number']) [['Height', 'Weight']]

In [41]: gb.apply(lambda x: 0)

Out [41] :
Gender Test_Number
Female 1 0
0
3 0
Male 1 0
2 0
3 0

dtype: int64

In [42]: gb.apply(lambda x: [0, 0]) # @AZ7 &, EHEENREEMKE(ETRE

Out [42] :
Gender Test_Number
Female 1 [0, 0]
[0, 0]
3 [0, 0]
Male 1 [0, 0]
2 o, 0l
3 [0, 0]

dtype: object

[b] Series 1&HH: H2HZ DatalFrame , 7RG SFEEHL—E, HIZK5IN Series KK F]

In [43]: gb.apply(lambda x: pd.Series([0,0],index=['a','b']))
Out [43] :

Gender Test_Number

Female 1 0 O
2 0 0
3 0 0
Male 1 0 O
2 0 0

(continues on next page)
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(continued from previous page)

Z—5k

THZRATE apply RN EE R, ARIEH KL ALIR MR A BEEH R G AR Series » &
g ?

[c] DataFrame f&#t: 422 DataFrame , 7RI &N EEBNHIL age MERRG L, Fin—ZFiR
Bl #) DataFrame 172 35|, RN 704H4 5% DataFrame BI%)2 5] fi& Bl ) DataFrame #& 5] — 2.

In [44]: gb.apply(lambda x: pd.DataFrame(np.ones((2,2)),
index = ['a','b'],
L columns=pd.Index([('w','x"),('y','2')]1)))

Out [44]:
W
X z
Gender Test_Number
Female 1 a 1.0 1.0
b 1.0 1.0
2 a 1.0 1.0
b 1.0 1.0
3 a 1.0 1.0
b 1.0 1.0
Male 1 a 1.0 1.0
b 1.0 1.0
2 a 1.0 1.0
b 1.0 1.0
3 a 1.0 1.0
b 1.0 1.0
1%

W 2RE apply BN E = SR EF, MR HE 4 A 58 SRR AE IR [\ AH R K /NME B R 5] AN [F
DataFrame , RS2 WR HRTRIIAR, SHEL?

B e T AR AL, apply BREUH RIETEAE DVRHE — e EBE AR S 10, Bl 5 224 5 1) AL B ) 23 41 AL
B, RN A Hph e TTBETH groupby X BUTEE, SIFETERE LS AAAERCRINZE . [, RS
PR BN AR e ek B, N RS N E i, efiTand TR Rtk Re AL, — RO E AR LA TR T
R SCRRHORSEBL
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Z—5%

fE groupby M RHIEE LT cov M corr ¥, MMEE LUit)E T B FIM /3 HACEE . EHIH Al
5ESLHT gb X4, A apply BEGSEILE gb.cov() FIFERIDIREI LB EATTHITHERE -

4.5 %3

4.5.1 Exl: §EHUEE

A — SRS, Hoh Brand, Disp., HP /35RRIE M KALE & Kbl .

In [45]: df = pd.read_csv('data/car.csv')

In [46]: df.head(3)

Out [46] :

Brand Price Country Reliability Mileage Type Weight Disp. HP
0 Eagle Summit 4 8895 USA 4.0 33 Small 2560 97 113
1 Ford Escort 4 7402 USA 2.0 33 Small 2345 114 90
2 Ford Festiva 4 6319 Korea 4.0 37 Small 1845 81 63

1. et FriE Country H0HE 2 MRS, W ZREN Country 7RSS 44 IR ECA @B 2
Mk, T3 Country SZHiHNMEIIE . ML R RZE. 1Z Country FIVREHE, HPERREN
TWHEITIERMEZERRUIIME, HELGRPIEERRBE M AN CoV .

2. MBERPENH =02 — PH=pZ—Na=7n2—nH, Siit Price KI¥IE.

3. XFRA Type 434, *F Price fl HP 735t H i KMEMB/ME, SR EL295RK5], EH FULIEL
IR EIFNEZEER] .

4. XFZEH Type 24, S HP #HATHN A min-max JJ—4k.

5. XA Type 204, 5 Disp. 5 HP [H% 25

4.5.2 Ex2: SEIQ transform EFHEY

groupby X G HIHIE F 52 my  groupby(df, group_ cols)

SCREEBI S5 2 5 0 1

Y FE AR M my_groupby(df)[col].transform(my_ func) ZhEg

o pandas ) transform ANEEEEFTFE, ECFFILINEE, BI{AIR ] Series 1H col SHUNZE 7
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o LHRFBIEMRES RE AT, NFLI LARTIEE, EA HNKFHIR RN 5 pandas T transform XL
SRR
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CHAPTER

FIVE

%

\\\

In [1]: import numpy as np

In [2]: import pandas as pd

5.1 {KEERRIZEN

o KR A ARTER? XSRS TR NRHEM F . flin: — RPN AR 5,
MAEHARTHERNIRKE; WRICHERIENIIL, S RTeE 25— AR RS, AR
RTERIM R T IR TR 3 590 6 TR KR A 9 2% -

In [3]: pd.DataFrame({'Gender':['F','F', 'M','M'],
'Height':[163, 160, 175, 18011})

Out [3]:

Gender Height
0 F 163
1 F 160
2 M 175
3 M 180

In [4]: pd.DataFrame({'Height: F':[163, 160],
'Height: M':[175, 1801})

Out [4]:

Height: F Height: M
0 163 175
1 160 180

WAREXPIRRMGE B ERSEEFNN, ENETHRAK S Sl RRREEE 20007 LA, mmH
EI7 N EE G — FRFERAG R A K, BIEIEZL long HPIRESAF#IE R LA wide HPIRZEAF A -

102




Joyful Pandas, Release 1.0

tt, pandas #FXTIRK TR MTLARIE BT T — L5 KAV R L

5.1.1 pivot

pivot f&— MR KR TERIEREL HSRE M7 TR 7K =AU iESonEes 8, 3
FE A EHE R SO 7 B YRR

In [5]: df = pd.DataFrame({'Class':[1,1,2,2],
'Name':['San Zhang','San Zhang','Si Li','Si Li'],
'Subject':['Chinese', 'Math', 'Chinese', 'Math'],
'Grade':[80,75,90,85]})

In [6]: df
Out[6]:

Class Name Subject Grade
0 1 San Zhang Chinese 80
1 1 San Zhang Math 75
2 2 Si Li Chinese 90
3 2 Si Li Math 85

P —MNEARMKARERERET S, HEENG AER, PR TRENITRL . FERIFRI 15,
DL R X B H AT R 5106 N EUE, S0 BI% M T pivot FEHH) index, columns, values 8. HitE R
IR 512 columns XA unique {E, MHRITERGZ index XRIFIH unique fH, 1M values XF M. T 48
ERERIEES .

In [7]: df .pivot(index='Name', columns='Subject', values='Grade')
Out [7]:
Subject Chinese Math

Name
San Zhang 80 75
Si Li 90 85

WL EHIARIC, A5 RE PR L ADTE AL 72
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Class Name Subject Grade

0 1 Sanzhang Chinese 80
1 1 Sanzhang = Math 75
2 2 SiLi Chinese = 90
3 2 SiLi - Math | 85
. o
pivot{E
df.pivot( = 5
columns = 'Subject’,

values = 'Grade')

Subject Chinese Math
Name
San Zhang 80 75

SiLi 90 85

FIH pivot HEAT AR TEAHRAE 5 220 2 ME— PR 22K, BRI T/ER R BAT IR S0 B 1 ME—) value , [RIILJE
LI index F columns XN HANFIRIATH G L ATME— . Flan, IUE IR R ATk = EE OB SOl
SHEE, IXZHT Name 5 Subject FIZHAHFPIKHIL ("San Zhang”, "Chinese”) , MMl i) A GE 05 i 2]
JRASTY JG RLZ A2 IS 80 4rik s 75 45 .

In [8]: df.loc[1, 'Subject']l] = 'Chinese’

In [9]: try:
df .pivot(index='Name', columns='Subject', values='Grade')
: except Exception as e:

Err_Msg = e

In [10]: Err_Msg

Out [10]: ValueError('Index contains duplicate entries, cannot reshape')

pandas A 1.1.0 JF4R, pivot KK =ADASEAVFIRE IR, ZUEWEZREZHRG] . KRG —
AR BT RGBT . FR PN BIOAEE . A ISR R AR AR % 50O BHE . K
i H4.

In [11]: df = pd.DataFrame({'Class':[1, 1, 2, 2, 1, 1, 2, 2],
et 'Name':['San Zhang', 'San Zhang', 'Si Li', 'Si Li',
e 'San Zhang', 'San Zhang', 'Si Li', 'Si Li'],
et 'Examination': ['Mid', 'Final', 'Mid', 'Final',
L 'Mid', 'Final', 'Mid', 'Final'],
et 'Subject':['Chinese', 'Chinese', 'Chinese', 'Chinese',
L 'Math', 'Math', 'Math', 'Math'],
Lo 'Grade':[80, 75, 85, 65, 90, 85, 92, 88],
'rank':[10, 15, 21, 15, 20, 7, 6, 21})

(continues on next page)
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(continued from previous page)

In [12]: df
Out [12]:

Class Name Examination Subject Grade rank
0 1 San Zhang Mid Chinese 80 10
1 1 San Zhang Final Chinese 75 15
2 2 Si Li Mid Chinese 85 21
3 2 Si Li Final Chinese 65 15
4 1 San Zhang Mid Math 90 20
5 1 San Zhang Final Math 85
6 2 Si Li Mid Math 92 6
7 2 Si Li Final Math 88

IR AR EHE AR ARL H BCA AL DA 280 OB, JIARTESC, b ess . RS #3512 5],
I BLIRI GE vt ST 4 -

In [13]: pivot_multi = df.pivot(index = ['Class', 'Name'],
L columns = ['Subject','Examination'],

o values = ['Grade', 'rank'])

In [14]: pivot_multi

Out[14]:

Grade rank
Subject Chinese Math Chinese Math
Examination Mid Final Mid Final Mid Final Mid Final
Class Name
1 San Zhang 80 75 90 85 10 15 20 7
2 Si Li 85 65 92 88 21 15 6

FRAEME— M, BrR AT R BIEMN TXF index FHIZFMEH drop_ duplicates , 151 R G KN values
P TE N EERELL columns ME—HEE&E (5 index 2800, AN~ B F REMS EL L2 ) Hh FE il AH N
M4
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Class Name Examination Subject Grade rank

0 1 San Zhang Mid Chinese 80 10

1 1 SanZhang Final Chinese 75 15

2 2 SiLi Mid Chinese 85 21

3 2 SiLi Final Chinese 65 15

4 1 SanZhang Mid Math %0 20

5 1 SanZhang Final Math 85 7

6 2 SiLi Mid Math 92 6

7 2 SiLi Final Math 88 2
%Fpivot#{E
df.pivot(index = ['Class’,
‘Name'],

columns = ['Subject’,

'Examination'],
values = ['Grade’,
"rank'])

Grade rank

Subject Chinese Math Chinese Math

Examination Mid Final Mid Final Mid Final Mid Final

Class Name
1 San Zhang 80 75 90 8 10 15 20 7
2 SiLi 85 65 92 88 21 15 6 2

5.1.2 pivot__table

pivot FE IR T ME— V251, I SRANG 0 — 2%, IR 2 b 0 i 58 R AR AR A AR (R AT B 4 0 1o

2 MBSy —ME. i, ?&Eﬁ*@%%é‘%bﬂ?%/}uni%ﬁﬁﬂi& ik, R
PR BUF2ME, R JeiE I8 pivot BRECRZEK

BEME, fEImSHE

In [15]: df = pd.DataFrame({'Name':['San Zhang', 'San Zhang',
..... 'San Zhang', 'San Zhang',
..... 'Si Li', 'Si Li', 'Si Li', 'Si Li'],
..... 'Subject':['Chinese', 'Chinese', 'Math', 'Math',
..... 'Chinese', 'Chinese', 'Math', 'Math'],
..... 'Grade':[80, 90, 100, 90, 70, 80, 85, 95]})

In [16]: df

Out [16] :

Name Subject Grade

0 San Zhang Chinese 80

1 San Zhang Chinese 90

2 San Zhang Math 100

3 San Zhang Math 90

4 Si Li Chinese 70

5 Si Li Chinese 80

6 Si Li Math 85

7 Si Li Math 95
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pandas AL T pivot_ table RSEHL, HAH agefunc S &4 H I

X
%

Tt BRI E

In [17]: df.pivot_table(index = 'Name',
..... columns = 'Subject',
..... values = 'Grade',
..... aggfunc = 'mean')

Out [17]:

Subject Chinese Math

Name

San Zhang 85 95

Si Li 75 90

RHEAEN aggfune W T E—BHRNANIASERE TS, HANERT LA LU S 9k A bR 9% 1)

RERBOREDL B AR, LR ThREn LASEH 5

In [18]: df.pivot_table(index = 'Name',
..... columns = 'Subject',
..... values = 'Grade',
..... aggfunc = lambda x:x.mean())
Out[18]:
Subject Chinese Math
Name
San Zhang 85 95
Si Li 75 90

HAh, pivot table BAMBRICEMIIEE, 7 LUELEE margins=True RS, HAUrMREHAS
aggfunc PR ETTIE—H. Tl OB GT TE MBS . sk =0 M08y, LR EE

FT A 3 B8 53«

In [19]: df.pivot_table(index = 'Name',
..... columns = 'Subject',
..... values = 'Grade',

aggfunc='mean',

margins=True)

Out [19] :

Subject Chinese Math All
Name

San Zhang 85 95.0 90.00
Si Li 75 90.0 82.50
A1l 80 92.5 86.25
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Z—5%

£ LR bR S B, AT B RIL RO R AT U R B ST R IR, TR RIS
BRI TRV EME . ZFRR—E ML ? E AL, 4 H— M5 R .

5.1.3 melt

KERARZIIEI AW ESR, HHOASHEEERENN, ATmses] r A pivot WK NWEE,
2 FT LB AR L (IR A T8 R KR, melt B S] VIXAEREM . £ T AH T H, Subject B
IR G B A, DR ZR R A 3 — a1 .

In [20]: df = pd.DataFrame({'Class':[1,2],
o 'Name':['San Zhang', 'Si Li'],
R 'Chinese':[80, 90],
'Math':[80, 751})

In [21]: 4f
Out [21] :

Class Name Chinese Math
0 1 San Zhang 80 80
1 2 Si Li 90 75

In [22]: df _melted = df.melt(id_vars = ['Class', 'Name'],

R value_vars = ['Chinese', 'Math'],
R var_name = 'Subject',
L value_name = 'Grade')
In [23]: df_melted
Out [23]:
Class Name Subject Grade
0 1 San Zhang Chinese 80
1 2 Si Li Chinese 90
2 1 San Zhang Math 80
3 2 Si Li Math 75

melt B FESEM LGSR T B
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Class Name Chinese Math
M7 0 1 San Zhang 80 90
1 2 Si Li 75 85
N3l - K3
F— 1AL EEkHS
it R —id_varsfyiR BSEMNIEG T FTHEE
= ) ] | | value_vars=[ 'Chinese', 'Math'] |
| var‘_name=‘Subject" | value_name='Gr‘ade'|
BRI TEEZINE N N FEXRF)EEEAE X
melt#&{E
Class Name Subject GCrade zzzm:
0 1 SanZhang Chinese go HTM
H N e
L 2 SiLi Chinese 75 AANG RAB
T H—N+2:
Hy 2 1 San Zhang Math S0

23X BFvar_name

Favalue_name

3 2 SiLi Math 85

I FEE] T melt Al pivot & —HE IR, A4 — @ LUl pivot #/EE df melted F[H] df IR

In [24]: df_unmelted = df_melted.pivot(index = ['Class', 'Name'],
caeat columns="'Subject',

R values='Grade')

In [25]: df _unmelted # THHFZWE Z5], HFHE®LH E5| 4

Out [25] :

Subject Chinese Math
Class Name

1 San Zhang 80 80
2 Si Li 90 75

In [26]: df_unmelted = df_unmelted.reset_index() .rename_axis(

R columns={'Subject':"''})

In [27]: df_unmelted.equals(df)

(continues on next page)
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(continued from previous page)

OQut[27]: True

5.1.4 wide_to_long

melt JEH, EFIR 5S4 00— AUE X B B e R A AR — R KIS 3G B values name o B
IR T ARG, LI SR (K R R ST 120, AR EHE values name XM Grade
P IERPIFN 53 SR REE ST BN B, FABH P R B(E B4, XA FR R T E A wide tolong

In [28]: df = pd.DataFrame({'Class':[1,2],'Name':['San Zhang', 'Si Li'],
R 'Chinese_Mid':[80, 75], 'Math_Mid':[90, 85],
Lo 'Chinese_Final':[80, 75], 'Math_Final':[90, 85]})

In [29]: 4af
Out [29] :

Class Name Chinese_Mid Math_Mid Chinese_Final Math_Final
0 1 San Zhang 80 90 80 90
1 2 Si Li 75 85 75 85

In [30]: pd.wide_to_long(df,
R stubnames=['Chinese', 'Math'],
Lo i = ['Class', 'Name'],
ot j='Examination',
L sep='_",
L suffix="'.+")

Out [30]:
Chinese Math
Class Name Examination
1 San Zhang Mid 80 90
Final 80 90
2 Si Li Mid 75 85
Final 75 85

HARMAR o 78 T BT R, R RS TR 7 — BB tabs i -
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NS

pd.wide_to_long(df,

Class Name Chinese_Mid Math_Mid Chinese_Final Math_Final
0 1 San Zhang 80 S0 80 S0
1 2 Si Li 75 85 75 85

stubnames ['Chinese', 'Math’],

= [ F) 1»
#EEE']E. = 'Examination’,
sep— 0
éﬂﬁgfjﬁ suffix=".+" ﬁ
A5, 2 & ot
e P EEa > EUES

value_name

TEZEN, FNhT

melt® fivar_name

wide_to_long#g{E

Chinese Math

Pty
Class Name Examination mR
1 San Zhang Mid g0 o0 fTEL=
Final 80 90
2 Si Li Mid 75 85
B4 =
Final 1D 85

REFAEH

dE 8, FMNTF
meltF Jid_vars

J?%E’Jﬁ%ﬁl*
BnE%kT

ET“&

BT EXR
L

S AN PR AR B S G1L EZRTLE pivot — T Th ZIRAERSIR G T Z2HE 5D, A wide to long
BREL, FIENEORIEA . Horb, A T H N strosplit BREL  HATE I R TR LR A0 5 4 e
AN BRAT HEAT R 2> RIAT

In

In

In

In

In

[31]:

[32]:

[33]:

res = pivot_multi.copy()

res.

res

. res

. res

columns = res.columns.map(lambda x:'_'.join(x))

res.reset_index()

pd.wide_to_long(res, stubnames=['Grade', 'rank'],

i = ['Class', 'Name'],
j = 'Subject_Examination',
sep = |_| )

suffix = '.+')

res.reset_index()

(continues on next page)
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In [36]: res[['Subject', 'Examination']] = res[
R 'Subject_Examination'].str.split('_', expand=True)

In [37]: res

res[['Class', 'Name', 'Examination',
Lo 'Subject', 'Grade', 'rank']].sort_values('Subject')

In [38]: res

res.reset_index(drop=True)

In [39]: res

Out [39] :

Class Name Examination Subject Grade rank
0 1 San Zhang Mid Chinese 80 10
1 1 San Zhang Final Chinese 75 15
2 2 Si Li Mid Chinese 85 21
3 2 Si Li Final Chinese 65 15
4 1 San Zhang Mid Math 90 20
5 1 San Zhang Final Math 85 7
6 2 Si Li Mid Math 92
7 2 Si Li Final Math 88

5.2 F5IA9%H

5.2.1 stack 5 unstack

TE2H 2 Hp IR 3 T HFH swaplevel B3 reorder levels #HTR 5| NHHEAZ e, THELEIS THIR 5|21
FIAZ#e, BHTFXMAEEHN R T DataFrame 488 FRAR, FbETAREE. EH PRI 4 FEE
PRES HANE 2 AT, EN1ERE TR —58U LA o R M AR 5| 2 R, AR RG] Z AR,

unstack BREIIERRIET RS ONFIZG], B0 i XA fay 5 p 6l 1

In [40]: df = pd.DataFrame(np.ones((4,2)),
Lo index = pd.Index([('A', 'cat', 'big'),
L ('A', 'dog', 'small'),
P ('B', 'cat', 'big'),
o ('B', 'dog', 'small')]),
RN columns=['col_1', 'col_2'])

(continues on next page)
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(continued from previous page)

In [41]: df
Out [41] :
col 1 col_2
A cat big 1.0 1.0
dog small 1.0 1.0
B cat big 1.0 1.0
dog small 1.0 1.0

In [42]: df.unstack()

Out [42] :
col_1 col_2
big small big small
A cat 1.0 NaN 1.0 NaN
dog NaN 1.0 NaN 1.0
B cat 1.0 NaN 1.0 NaN
dog  NaN 1.0 NaN 1.0

unstack I EZSHRBINES, BOAELRNE, BhRBIRGINRNZ, RN RNELZ AR

In [43]: df.unstack(2)

Out [43] :
col_1 col_2
big small big small
A cat 1.0 NaN 1.0 NaN
dog NaN 1.0 NaN 1.0
B cat 1.0 NaN 1.0 NaN
dog NaN 1.0 NaN 1.0

In [44]: df .unstack([0,2]1)
Out [44] :
col_1 col_2
A B A B
big small big small big small big small
NaN 1.0 NaN 1.0 NaN 1.0 NaN
1.0 NaN 1.0 NaN 1.0 NaN 1.0

cat 1.0

dog  NaN

FALT pivot HEIME—PEZR, 1E unstack AIURIE ARG AT REIEF BAR B 4T R 51 E R AL

FI &R ME—R, BIAE RTINS 51 oS R R — 1k, I8 A 2 e -

In [45]: my_index = df.index.to_list()

In [46]: my_index[1] = my_index[0]

(continues on next page)
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(continued from previous page)

In [47]: df.index = pd.Index(my_index)

In [48]: df
Out [48] :
col 1 col_2
A cat big 1.0 1.0
big 1.0 1.0
B cat big 1.0 1.0

dog small 1.0 1.0

In [49]: try:
R df .unstack()
....: except Exception as e:
ol Err_Msg = e

In [50]: Err_Msg

Out[50]: ValueError('Index contains duplicate entries, cannot reshape')

5 unstack M, stack BYERBRZIEH RS BEERATRS], HAEZE 22K,

In [51]: df = pd.DataFrame(np.ones((4,2)),
R index = pd.Index([('A', 'cat', 'big'),
Lo ('A', 'dog', 'small'),
o ('B', 'cat', 'big'),
o ('B', 'dog', 'small')]),
o columns=['index_1', 'index_ 2']).T

In [52]: d4f
Out [52] :
A B
cat dog cat dog
big small big small
index_1 1.0 1.0 1.0 1.0
index_2 1.0 1.0 1.0 1.0

In [63]: df.stack()
Out [53] :
A B
cat dog cat dog
index_1 big 1.0 NaN 1.0 NaN
small NaN 1.0 NaN 1.0

(continues on next page)
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(continued from previous page)

index_2 big 1.0 NaN 1.0 NaN
small NaN 1.0 NaN 1.0

In [54]: df.stack([1, 2])

Out [54] :
A B
index_1 cat big 1.0 1
dog small 1.0 1
index_2 cat big 1.0 1.
dog small 1.0 1.0

5.2.2 RESTRHXRR

1E LA FTA AT, BR T 356 R A JUERI pivottable BLAL, BT M BREE R T AT G JEA 21K values
M, PR AR 2R ERAE TR fE E— BRI R EERIE, BT R T BT
251, R e TR R AR T, (Hih TR E 2RI Z/MEZ N T —ME, B values 1)
M= T AR, XWAR ARG 5T R B BRI .

5.3 Hth3EREE

5.3.1 crosstab

crosstab HAE —AMEMRIELM H R, FOVERESCILMFTA IEE pivot  table #RETERL, FF HIEEE R,
TEERYCIRE T, crosstab AR R A S HIWAEL, B count #fE. #IN8it learn pandas Fg &
SERS RN 2N DU L AT

In [55]: df = pd.read_csv('data/learn_pandas.csv')

In [56]: pd.crosstab(index = df.School, columns = df.Transfer)

Out [56] :

Transfer N Y
School

Fudan University 38 1
Peking University 28 2
Shanghai Jiao Tong University 53 O
Tsinghua University 62 4

REMTAT crosstab WITN 5%, XHEM agefunc BIERE S
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In [57]: pd.crosstab(index = df.School, columns = df.Transfer,
Ll values = [0]*df.shape[0], aggfunc = 'count')

Out [57]:

Transfer N Y
School

Fudan University 38.0 1.0
Peking University 28.0 2.0

Shanghai Jiao Tong University 53.0 NaN
Tsinghua University 62.0 4.0

[FIFE, ATEARIA pivot table #EATEEAM#RAE, T X BEGHHARHEGHIMEL Kt values ZHICIRAEATE—
INFIHAZ R b5 e FRI 45 2R «

In [58]: df.pivot_table(index = 'School',

P columns = 'Transfer',
et values = 'Name',
R aggfunc = 'count')
Out [58]:
Transfer N Y
School
Fudan University 38.0 1.0
Peking University 28.0 2.0
Shanghai Jiao Tong University 53.0 NalN
Tsinghua University 62.0 4.0

META] A HOX AN R B XAIAE T, crosstab [0 RIAE B A& NI EARR P, T pivot table f£ A
FER PR LR 40 7, F AR NFP 81 L B U 2 4R i o

B T ERRE T count Giit, P KRG 777 8 AR [RS8 H € SCRRBCHE AT T, Blinge s B &
(OE=gEBliF

In [59]: pd.crosstab(index = df.School, columns = df.Transfer,

Ll values = df .Height, aggfunc = 'mean')

Out [59] :

Transfer N Y
School

Fudan University 162.043750 177.20
Peking University 163.429630 162.40
Shanghai Jiao Tong University 163.953846 NaN
Tsinghua University 163.253571 164.55
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Z—5%

HITEEE] T crosstab MIPERESS T pivot table , iHEERAZANEE HIEFATIALE,

5.3.2 explode

explode ZH RN HE—FF LR IFATN MBI RIT, R FF IR ICHE L AAEf# list, tuple, Series, np.ndarray
T — AR

In [60]: df_ex = pd.DataFrame({'A': [[1, 2],
P 'my_str',
{1, 2},
o pd.Series([3, 41)1,
veael 'B': 13})

In [61]: df_ex.explode('A')

Out [61]:
A
1
2

my_str

{1, 2}

w W N =, O O
L e e

5.3.3 get_dummies

get__dummies & T K E 2R e —, HARHRICINRHERE AR R, BN, XEH 5N
ToRACE, BT DERIRBIFREA 1, BN 0:

In [62]: pd.get_dummies(df.Grade) .head()

Out [62] :

Freshman Junior Senior Sophomore
0 1 0 0 0
1 1 0 0 0
2 0 0 1 0
3 0 0 0 1
4 0 0 0 1
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5.4 &3]

5.4.1 Ex1: EEIEZHYIENRE

MA— X T EEAEEAMNEARLE, HH SubstanceName, DrugReports 43 7148 2454 4 BRI 15 £ & -

In [63]: df = pd.read_csv('data/drugs.csv').sort_values([
Lo 'State', 'COUNTY', 'SubstanceName'],ignore_index=True)

In [64]: df.head(3)

Out [64] :

YYYY State COUNTY SubstanceName DrugReports
0 2011 KY ADAIR Buprenorphine 3
1 2012 KY ADAIR Buprenorphine 5
2 2013 KY ADAIR Buprenorphine 4

LR RO T B K
State COUNTY SubstanceMame 2010 2011 2012 2013 2014 2015 2018 2017

1] KY ADAIR Buprenorphine  MNaN 30 50 40 270 50 70 100
1 KY ADAIR Codeine  MNaN  NaNM 1.0 NaN  NaN  MNaN  NaM 1.0
2 KY ADAIR Fentanyl MNaN NaN 1.0 NaN NaMN MNaN MNaN NaM
<) K ADAIR Heroin  MNaN NaN 1.0 2.0 MNaN 1.0 NaN 2.0
4 KY ADAIR Hydrocodone &0 90 100 100 9.0 70 1.0 3.0

2. K5 1 P sl RIKE NEE
3. ¥% State MG IHEFEMME R LA, Hb State, YYYY 25 RFIR G FIT RG], R4 HIEH
pivot_table BIEL S groupby+unstack PIFIASE ) SRBESZIL, FARSEATZ BIHFIELR .

5.4.2 Ex2: $5VkAY wide_to_long Hik

MIVEE L&, melt HIEMNHJET wide to long H)—MEE#RIE M, Bl stubnames HAB—35. HfHH
wide to_long A melt — A df melted o ($E7x: X4 B I5E A HAT4%)

In [65]: df = pd.DataFrame({'Class':[1,2],
'Name':['San Zhang', 'Si Li'],
'Chinese':[80, 90],
'Math':[80, 751})

(continues on next page)

118 Chapter 5. Tz




Joyful Pandas, Release 1.0

(continued from previous page)

In [66]: df
Out [66] :

Class Name Chinese Math
0 1 San Zhang 80 80
1 2 Si Li 90 75
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CHAPTER

SIX

In [1]: import numpy as np

In [2]: import pandas as pd

6.1 XFREHER

6.1.1 FEFNEFEE

FEPFRAR SRR R AZ RS — O — A S BGRRE — F i ILERAE =2 A IR 5 Rt B IR ARG AL T
PEAAN PEGOERL B IR STER, SIS lk 63 TR %2605 BRI 51 T ID ST ERI . dtar el
i, ERAMEZS, R TOEEN, FEEMH on ZHFRR.

H—AEEMERRIEENENR. £ pandas FHIR RBEE R merge F join FHMLT how SHEORIE
BEERR, N left « AR right « HHESE inner « AMEEE outer , EATIIX BT LUH IR R & K
TR
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Name Age Gender Name Age Gender
0 = 20 NaN 0 ZPMq 30.0 F
1 ZM 30 F 1 X3 NaN L
how = ‘left’ how = ‘right’
! Name Age ) Name Gender /
\ 5 = RIEGRERE o o o
= on = ‘Name’ =B
/ —‘ 1 =m0 1 FA M ’7
-~ I
{ \ how = ‘inner’ how = ‘outer’ ‘

NS

Name Age Gender

Name Age Gender 0 3= 200 NaN
0 ZpM 30 F 1 ZF[M 300 F
2 FFH NaN M

ME PRI LAE B, Bl 2 B R DU s e, nRAA TR T i T A, ARG INE /230, 50
WAL B SR RAR, ADERSRAEEE . W R 75 G IF PRI L5, TSR & AE P ERE I SR
L RAE LI LA R RAE AL IR, PRl A IR S 4 4% .

LR RG] A, WA RP R ECE MIER NI, AR I E R RN Z AL ? A H
IR AR, BY R SR A R W BUE, AL R RBR 5 N, SR A B AR R s AT Ak
o o, SO RRBUAT A R 7 e B R gk — IR, AR k= I, A
BAHATILE, a7 ERRDIREE 252 M2y k= BT R — X R s 2

Name Age Gender Name Age Gender

®= 20 F

0 0 ®= 200 F
1 = 20 M 1 = 200 F
8 L= & F 2 ¥= 200 M
3 E= 20 M 3 = 300 M
4 ZFM 50 NaN 0

FH NaN F
how = ‘left’ how = ‘right’
\ Name Age Name Gender //
\ 0 k= 7

= —

/’ 1 = 30 1 %= M -
e 2 &M 50 2 FH F I
{ \ how = ‘inner’ how = ‘outer’ ‘

\/ Name Age Gender Name Age Genuer\/

RRFEAR & RAZAE A FRRERE R K SR RAERR SN, BT el R s 2 —

a1, P W R TR D7 PR I B k. WANERMMIK R, 2% 2R S, A8
WISl IFE, BRI IE 75 BV 55 (0 7 SRR
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6.1.2 {EiEl

7 R E R, Pk SRR S RERIER:, S bkl LLE JUSME A AT iER:, X
FETEMIERAE pandas F 0] LLH merge RRECSEINL, 5028 — ok B 20 7 42

In [3]: dfl = pd.DataFrame({'Name':['San Zhang','Si Li'],
"Age':[20,301})

In [4]: df2 = pd.DataFrame({'Name':['Si Li','Wu Wang'],

'Gender':['F','M']})

In [5]: dfl.merge(df2, on='Name', how='left')
Out [5] :
Name Age Gender
0 San Zhang 20 NaN
1 Si Li 30 F

AR PIAR P AR ELER S A RS MFARSI4, ATEUEL left_on A right on $8%E:

In [6]: df1

pd.DataFrame({'dfl_name':['San Zhang','Si Li'],
'Age':[20,30]1})

In [7]: df2 = pd.DataFrame({'df2_name':['Si Li','Wu Wang'],
'Gender':['F','M']1})

In [8]: dfl.merge(df2, left_on='dfl_name', right_on='df2_name', how='left')
Out [8]:
dfl_name Age df2_name Gender
0 San Zhang 20 NaN NaN
1 Si Li 30 Si Li F

WMARHALPWSIHI T EERS4, B LUEE suffixes ZHIRE . HlWnEIHFH XRS5, H—4
RALK TIHSURSL B A REEA RS

In [9]: dfl = pd.DataFrame({'Name':['San Zhang'],'Grade':[70]})

In [10]: df2 = pd.DataFrame({'Name':['San Zhang'],'Grade':[80]})

In [11]: df1l.merge(df2, on='Name', how='left', suffixes=['_Chinese','_Math'])
OQut[11]:

(continues on next page)
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(continued from previous page)

Name

0 San Zhang

Grade_Chinese Grade_Math

70 80

FESC LI (ot DL S R T R A RRIL, B LR 220k B AN BT, (BRI, AR E R E on
SR ZAHIEAT LRI

In [12]: d4f1
In [13]: df2
In [14]: df1
OQut[14]:
Name

0 San Zhang
1 San Zhang

In [15]: df2
Out [15] :
Name
0 San Zhang
1 San Zhang

In [16]: df1
Out [16] :
Name
San Zhang
San Zhang
San Zhang

w N = O

San Zhang

In [17]: df1
Out[17]:
Name
0 San Zhang
1 San Zhang

pd.DataFrame({'Name':['San Zhang', 'San Zhang'],

"Age':[20, 217,
'Class':['one', 'two'l})

= pd.DataFrame({'Name':['San Zhang', 'San Zhang'l],

Age
20
21

Class
one

two

Gender Class

F two

M one

'Gender':['F', 'M'],
'Class':['two', 'one'l})

.merge (df2, on='Name', how='left') # 45 IZH4E R

Age Class_x Gender Class_y

20
20
21
21

one
one
two

two

F two
M one
F two
M one

.merge (df2, on=['Name', 'Class'], how='left') # E#HER

Age Class Gender

20
21

one

two

M
F

MBI KE, ERFATHT MV T, WA RME—R), WAL Rtar A m ., 24417
AR, AR SEBREER A LT B B E AT AT A IR, R AR EEME—E, BR T duplicated
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ARG ERSIN, merge FAEIRME T validate ZHORAT EEZAIME - VER, XEIAT =M, BI—Xf &
B, X EIER L, 2 mel ERE, NSRS AR RN REME 1, RIS RIE AR
SR — MU R —

Z—5%k

FIRAZ 5G] b, FREERARR P2 X 2R, MIEM SR %, EBl
JE%%’ {E?EFIJ%ﬁU%%B@IEEﬁE?fﬁEﬁz@ﬁ validate="'1:m' H@*ﬁ\%, fﬂxﬁﬁ‘ﬁﬁ validate='m:1"'
(RIS o

6.1.3 F5|&EH

FriB R 5 &R, meitRs SER, FILXMEEREAR LXA XA, pandas FHIF join BRECRALIEZ 5]
EE, ERSEERE DT merge , BT LA on Al how ZA4b, T LG EEHIFITEE A G4 1suffix
rsuffix o« HA, on ZHIRERGI L, RIERIINEIESER NG ST R 5 1ER.

In [18]: df1l

pd.DataFrame({'Age':[20,30]},
Lt index=pd.Series(
o ['San Zhang','Si Li'],name='Name'))

In [19]: df2 = pd.DataFrame({'Gender':['F','M']},
Lt index=pd.Series(
o ['Si Li','Wu Wang'],name='Name'))

In [20]: df1l.join(df2, how='left')

Out [20] :

Age Gender
Name
San Zhang 20 NaN
Si Li 30 F

PRS2 NSRBI T, 5 HE SO 0 B E IR join RRAS :

In [21]: df1 = pd.DataFrame({'Grade':[70]},
Lt index=pd.Series(['San Zhang'],
L name='Name'))

In [22]: df2 = pd.DataFrame({'Grade':[80]},

et index=pd.Series(['San Zhang'],

(continues on next page)

124 Chapter 6. E#E




Joyful Pandas, Release 1.0

(continued from previous page)

Lo name='Name'))

In [23]: df1.join(df2, how='left', lsuffix='_Chinese', rsuffix='_Math')

Out [23] :

Grade_Chinese Grade_Math
Name
San Zhang 70 80

W SR AR BT R T merge HUAZ FENBEE I EAE IR, join TWEMHAZHZET], HIWFE merge FHIHR)G
—/ME TR DA R S

In [24]: df1 = pd.DataFrame({'Age':[20,21]},
Lt index=pd.MultiIndex.from_arrays(
Lo [['San Zhang', 'San Zhang'l,['one', 'two'l],
o names=('Name', 'Class')))
In [25]: df2 = pd.DataFrame({'Gender':['F', 'M']},
Lt index=pd.MultiIndex.from_arrays(
Lo [['San Zhang', 'San Zhang'l,['two', 'one'l],
o names=('Name', 'Class')))
In [26]: df1
Out [26] :
Age
Name Class
San Zhang one 20
two 21
In [27]: df2
Out [27] :
Gender
Name Class

San Zhang two

one

In [28]: dfl.join(df2)

Out [28] :
Age Gender
Name Class
San Zhang one 20
two 21
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6.2 HRiEH

6.2.1 concat
BITAAE T R RBER:, HPHEEENSEGE on M how , {HEREH IO CIE—5) ik &3, R
AR REE 2N RIZEH I BE P, NIXFFER, pandas FEEME T concat BECRSZHL

£ concat H, F&HHNA =S, ENE axis, join, keys , AR RPHET M), EBEL, URIEHERF
FRKE T —3KIH R T, XEFEREHEE, join M keys 52 BIHRBIN join BRECAEE IRES AT
KR,

TEBRINVIRES T axis=0 , BRARPHEZAR, FEHTZMERNPHE; M axis=1 RN RHEZ R,
WH T2 AT BREERHE P

fltm, IR ARIE S

In [29]: df1 = pd.DataFrame({'Name':['San Zhang','Si Li'],
R "Age':[20,301})

In [30]: df2 = pd.DataFrame({'Name':['Wu Wang'], 'Age':[40]})

In [31]: pd.concat([df1, df2])

Out [31]:

Name Age
0 San Zhang 20
1 Si Li 30

0 Wu Wang 40

B 20 % R i B

In [32]: df2

pd.DataFrame ({'Grade':[80, 901})

In [33]: df3 = pd.DataFrame({'Gender':['M', 'F']})

In [34]: pd.concat([df1l, df2, df3], 1)

Out [34] :

Name Age Grade Gender
0 San Zhang 20 80 M
1 Si Li 30 90 F

EARUL concat ARAHSE RS IHHIEE, ERAEIRERXTRIBTEREN . DR RIE5 %5 %
H, BRURETF join=outer , RARREITARIY], FRBAAEERERAEKE; join=inner , FRIRHMNE
HHILERIF] . B PP ARYE AT R 51555, join ZEAT DAL B .
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In [35]: df2 = pd.DataFrame({'Name':['Wu Wang'], 'Gender':['M']})

In [36]: pd.concat([df1l, df2])
Out [36] :
Name  Age Gender
0 San Zhang 20.0 NaN
1 Si Li 30.0 NaN
0 Wu Wang  NaN M

In [37]: df2 = pd.DataFrame({'Grade':[80, 90]}, index=[1, 2])

In [38]: pd.concat([df1l, df2], 1)
Out [38] :
Name Age Grade
0 San Zhang 20.0 NaN
1 Si Li 30.0 80.0
2 NaN NaN 90.0

In [39]: pd.concat([dfl, df2], axis=1, join='inner')
Out [39] :

Name Age Grade
1 SiLi 30 80

PRIE,  EfIN B 2 R BN T RS IR, JCHRMER G I, ATELSEH] resetindex JHEREBRINEESL
RO AT EIF, PiE B H R 5] BRR AN E R R 5] A R ORABRH R A IR AR

e, keys SRS RAET ZNREIE, PV ZREE R R P AdE ok B T AL, XK AT el
W keys SR AL RRIIBATIMC. B0, H—ADRPEGE PENFES, 0 AR EE IR [F A,
A UM 0 05 30 F

In [40]: dfl = pd.DataFrame({'Name':['San Zhang','Si Li'],
R "Age':[20,211})
In [41]: df2 = pd.DataFrame({'Name':['Wu Wang'],'Age':[21]})

In [42]: pd.concat([df1, df2], keys=['one', 'two'l)
Out [42] :
Name Age
one 0 San Zhang 20
1 Si Li 21
two O Wu Wang 21
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6.2.2 FIISENSH
FIH concat B LASEILZ AR Z AR5 M HHE:, WA B —AN T HE N 2R 04T R BGE FIK, W] LAyl
i/ append F1 assign 5.

£ append 1, MRJFEFRZENERTFIIN RG], AR LMEH ignore index=True X§ 7 FI%I NZE 51 1 H
Fikrs, BN Series $8E name JEME.

In [43]: s = pd.Series(['Wu Wang', 21], index = dfl.columns)

In [44]: dfl.append(s, ignore_index=True)

Out [44] :

Name Age
0 San Zhang 20
1 SiLi 21

2 Wu Wang 21

X T assign M &, SRR LUR A IEF, (H—fo@d dff'new col'] = ... A=A AT LS M s Inos
Ho [\, fER [ BBk SR B BRI R BTSN, T assign IR B E —Mm i B A

In [45]: s = pd.Series([80, 90])

In [46]: dfl.assign(Grade=s)

Out [46] :

Name Age Grade
0 San Zhang 20 80
1 Si Li 21 90

In [47]: df1['Grade'] = s

In [48]: df1
Out [48] :

Name Age Grade
0 San Zhang 20 80
1 SiLi 21 90

6.3 RiEEIRE

B T LRSI TIER R B AL, pandas IR T T — S B ARE S 0 P R EEAT R LR A, X BT ES
MR IRAT -
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6.3.1 LbER

compare f2fE 1.1.0 JG5INRFTRREL B REWS LB AR B 7 B A [F) Ak IR T s -

In [49]: df1 = pd.DataFrame({'Name':['San Zhang', 'Si Li', 'Wu Wang'l],
o "Age':[20, 21 ,21],
R 'Class':['one', 'two', 'three'l})

In [50]: df2 = pd.DataFrame({'Name':['San Zhang', 'Li Si', 'Wu Wang'l],
o "Age':[20, 21 ,21],
L 'Class':['one', 'two', 'Three'l})

In [51]: dfl.compare(df2)
Out [51]:

Name Class

self other self other
1 Si Li Li Si NaN NaN
2 NaN NaN three Three

R APIR A T AFMEPTERIAT A, IR R S BIRTENERRAE NaN , Hrf other Al self 23 AR AAE A
SRR IR E 5

WA B SE B R R P T A JCR LS ML, "TLA%E keep  shape=True :

In [52]: dfl.compare(df2, keep_shape=True)
Out [52] :

Name Age Class

self other self other self other
0 NaN NaN NaN  NaN NaN NaN
1 Si Li Li Si NaN NaN NaN NaN
2 NaN NaN NaN NaN three Three

6.3.2 HS

combine PRELRENS 1P TR RALIR — € RORUNEAT A &, AEBEAT RN LEAIS 22 B BhBEAT SR ST IR 55 X TA%
AR, B TR MRS ER KR B AERRFEA Series , RIKAENRIZIRM DRI A IFE,
BN XA T 2Rk AB,C.D WA FPF, R4UNAEA RS FR, #4T7 A FILEE S
15, s1 fARHsE — N EZFs, FOVEARIHH KRB AL, JFERAE - DROFIIRT 28
reindex RPN R G IS BARRERE AT DU 7R A2 AR s Pl N IE 24 1 print TEEE .

NI BT 2R3k B R S AL B AU TR -
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In [53]: def choose_min(sl, s2):
R s2 = s2.reindex_like(sl)
o res = sl.where(s1<s2, s2)
res = res.mask(sl.isna()) # isna & ;e & WA, B EAR)FY
R return res

In [54]: d4f1

pd.DataFrame({'A':[1,2], 'B':[3,4], 'C':[5,6]})

In [55]: df2 = pd.DataFrame({'B':[5,6], 'C':[7,8], 'D':[9,10]}, index=[1,2])

In [56]: dfl.combine(df2, choose_min)
Out [56] :
A B C D
0 NaN NaN NaN NaN
1 NaN 4.0 6.0 NaN
2 NaN NaN NaN NaN

Z—2%
THAE BRI AR A BB, OREE df2 4 AR dfL B R KAE AL B R AR -

UEAh, BE overtwrite ZHUN False AT LLAREA B R PR MBEAE NS HER T RIS, A BERBK
fH:

In [57]: dfl.combine(df2, choose_min, overwrite=False)
Out [57] :
A B C D
0 1.0 NaN NaN NaN
1 2.0 4.0 6.0 NaN
2 NaN NaN NaN NaN

Z—5%k

F% T combine Z4b, pandas HIEH —A combine first 7%, HINGERENHKFHER, HH
kR PIMELE S — sk RPN MR B B REAN R ERRES, A — kR IERR. T
M4 — M1, 1 combine BRESE R I THAE .

In [58]: df1 pd.DataFrame({'A':[1,2], 'B':[3,np.nan]})

In [59]: df2

pd.DataFrame({'A':[5,6], 'B':[7,8]}, index=[1,2])

(continues on next page)
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In [60]:
Out [60] :
A

N = O

df1.combine_first(df2)

B

1.0 3.0
2.0 7.0
6.0 8.0

6.4 &3]

6.4.1 Exl: EEZEIEEIESE

WAEFXE4 A 12 HZE 11 A 16 HRPEEIRE, 15K New York fJ Confirmed, Deaths, Recovered, Active &
HR—IKE, RO N IR R H 75 8 51

In [61]:

In [63]:

In [64]:
Out [64] :

date = pd.date_range('20200412', '20201116').to_series()

: date = date.dt.month.astype('string').str.z£fill(2

) +'-'+ date.dt.day.astype('string'

).str.zfill(2) +'-'+ '2020'

date = date.tolist()

datel[:5]
['04-12-2020', '04-13-2020', '04-14-2020', '04-15-2020', '04-16-2020']

6.4.2 Ex2: I join EHEN

LI H how S join HEL
o REEIMRIL ALY
o PN join(dfl, df2, how="left”)

o SRR

6.4. 43
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CHAPTER

SEVEN

RS ES

In [1]: import numpy as np

In [2]: import pandas as pd

7.1 BREX(ERIFTFNIIER

7.1.1 FRK(SRRISFT

BRI LAER isna 8% isnull (BANBREEE X)) REEENRICKEBERE, B sum KHER]

PATHERE BB SR AL IR LE A1 -

In [3]: df = pd.read_csv('data/learn_pandas.csv',
usecols = ['Grade', 'Name', 'Gender', 'Height',

'Weight', 'Transfer'])

In [4]: df.isna() .head()

Out [4]:

Grade Name Gender Height Weight Transfer
0 False False False False False False
1 False False False False False False
2 False False False False False False
3 False False False True False False
4 False False False False False False

In [5]: df.isna().sum()/df.shapel[0] # & % &t 5k 9 th {7

Qut [5]:
Grade 0.000
Name 0.000

(continues on next page)
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(continued from previous page)

Gender 0.000
Height 0.085
Weight 0.055

Transfer 0.060
dtype: float64

IR AR A A I — SIS ARG R HIAT, AT RARMIA] Series ERY isna 803 notna #EATA/RRG . filin, &
B DR AT

In [6]: df[df.Height.isna()] .head()

Out [6] :

Grade Name Gender Height Weight Transfer
3  Sophomore Xiaojuan Sun Female NaN 41.0 N
12 Senior Peng You Female NaN 48.0 NaN
26 Junior Yanli You Female NaN 48.0 N
36  Freshman Xiaojuan Qin Male NaN 79.0 Y
60  Freshman Yanpeng Lv Male NaN 65.0 N

AR AEE RIS JUA S, KR A i B AR B A — AR B B R IIAT, TTRMERT isna, notna Al
any, all & . B0, xS m. EEMERELZ 3 5170 53T X =S R

In [7]: sub_set = df[['Height', 'Weight', 'Transfer']]

In [8]: df[sub_set.isna().all(1)] # & &%
Out [8]:

Grade Name Gender Height Weight Transfer
102 Junior Chengli Zhao Male NaN NaN NaN

In [9]: df[sub_set.isna().any(1)].head() # %V H — 1 H &

Out [9] :
Grade Name Gender Height Weight Transfer
3  Sophomore Xiaojuan Sun Female NaN 41.0 N
Junior Juan Xu Female 164.8 NaN N
12 Senior Peng You Female NaN 48.0 NaN
21 Senior Xiaopeng Shen Male 166.0 62.0 NaN
26 Junior Yanli You Female NaN 48.0 N

In [10]: df[sub_set.notna().all(1)].head() # /% 7& &%

Out [10] :

Grade Name Gender Height Weight Transfer
0  Freshman Gaopeng Yang Female 158.9 46.0 N
1 Freshman Changgiang You Male 166.5 70.0 N
2 Senior Mei Sun Male 188.9 89.0 N

(continues on next page)
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(continued from previous page)

4 Sophomore Gaojuan You Male 174.0 74.0 N
5 Freshman Xiaoli Qian Female 158.0 51.0 N

7.1.2 BRK(SERIMER
B Kb 3 o 48 TR SRR SR B I R/ BB B AR AR R AT AT FEAR B RHAE I MER , pandas Ffgfit T
dropna ERECKRIEATERAE .

dropna FIEZESHONHTT I axis (BRIAN 0, BURHIERAT ) MIFR 70 how « MR AFIAESRAE N EBIME thresh
(HEBRIRAR B 18 B AN HE A 4L 2 M ERD - A iE IR 74 subset , o how FEAH any M all
P ST LIk .

fhn, MR B iR = A AR AT

In [11]: res = df .dropna(how = 'any', subset = ['Height', 'Weight'])

In [12]: res.shape
Out[12]: (174, 6)

flhn, MikREE 15 S IAE 5

In [13]: res = df.dropna(l, thresh=df.shape[0]-15) # & & fl[%

In [14]: res.head()

Out [14]:

Grade Name Gender Weight Transfer
0  Freshman Gaopeng Yang Female 46.0 N
1 Freshman Changgiang You Male 70.0 N
2 Senior Mei Sun Male 89.0 N
3 Sophomore Xiaojuan Sun Female 41.0 N
4 Sophomore Gaojuan You Male 74.0 N

8%, A dropna [FIREZATATHY, B0 EIRAPASERAE,  tm] DS FIA 2R R 51K 58 ik

In [15]: res = df.loc[df[['Height', 'Weight']].notna().all(1)]

In [16]: res.shape
Out[16]: (174, 6)

In [17]: res = df.loc[:, ~(df.isna().sum()>15)]

In [18]: res.head()
Out[18]:

(continues on next page)
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Grade Name Gender Weight Transfer
0  Freshman Gaopeng Yang Female 46.0 N
1 Freshman Changgiang You Male 70.0 N
2 Senior Mei Sun Male 89.0 N
3 Sophomore Xiaojuan Sun Female 41.0 N
4 Sophomore Gaojuan You Male 74.0 N

7.2 FRKR(ERYIRFEHNIHE

7.2.1 A fillna #FIER

1E fillna FH =2 H0EH AR : value, method, limit . FH, value NIEFRE, FILLEVrE, HALLER
Sl BTERMF B method AIHATTE, AHBTHIM TR Sl A JE TR bill pipER,
limit ZXEER 7 IE S RAR () B K IE 78 0K

TR — AN ) Series SR 2

In [19]: s = pd.Series([np.nan, 1, np.nan, np.nan, 2, np.nan],

list('aaabcd'))

In [20]: s
Out [20] :
a NaN
a 1.0
a NaN
b NaN
C 2.0
d NaN

dtype: float64

In [21]: s.fillna(method='ffill') # J& § @ FY1E M 5 ¥ 72

Out [21] :
a NaN
a 1.0
a 1.0
b 1.0
c 2.0
d 2.0

dtype: float64

(continues on next page)
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=

In [22]: s.fillna(method='ffill', limit=1) # E 4 HI ek, HLE K

Out [22] :
a NaN
a 1.0
a 1.0
b NaN
c 2.0
d 2.0

dtype: float64

In [23]: s.fillna(s.mean()) # value Hit=

Out [23] :
a 1.5
a 1.0
a 1.5
b 1.5
C 2.0
d 1.5

dtype: float64

In [24]: s.fillna({'a': 100, 'd': 200}) # @ if & 5|8 43 T HIE

Out [24] :

a 100.0
a 1.0
a 100.0
b NaN
c 2.0
d 200.0

dtype: float64

AN T EME BT, W2 T A5 ERAE. B, ARG 20T o i (E R 7

In [25]: df.groupby('Grade') ['Height'].transform(
L lambda x: x.fillna(x.mean())).head()

0 158.900000
1 166.500000
2 188.900000
3 163.075862
4 174.000000
Name: Height, dtype: float64
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Z—5%

Y= FAI AN N E AR BRI W R I B R, s TS MEE A, W RS IR
B RAEB A S, BIF4) [1, NaN, 3, NaN, NaN] 754 [1, 2, 3, NaN, NaN], 58I fillna
BRELSEI . ($R7R: FIA limit 250

7.2.2 fH{ERE

FERT interpolate PRELH SCR HAT, FI% T B HIMEE, B T KE Scipy HHIT5E. BT IRZHMETT
R e BILC B 2R (B RN, DR B HE P LR B =216 0L, BIARYESGE . SoL AT E MR
ElECTIE

XP T interpolate M5, B VHfETE (BRIAH linear ZRMEAGMED 24, HYS fillna RUKHNEHSH, —
ASRFERI T limit direction , 53— AR ISR OESERRAEIEE AN E limit o FHA, FREEEER
BRIA forward , X5 fillna B method H Il 2R, #5A8E 5 ) B i) Fef (B 535 0 ) FIR il e 4B ] LAR
€N backward B both .

In [26]: s = pd.Series([np.nan, np.nan, 1,
np.nan, np.nan, np.nan,
R 2, np.nan, np.nan])

In [27]: s.values

Out[27]: array([nan, nan, 1., nan, nan, nan, 2., nan, nan])

B, FEBRAINRPESEMEE T 20 33617 backward FIXU R FR GG, [FI R $5 RKIESLECH 1:

In [28]: res = s.interpolate(limit_direction='backward', limit=1)

In [29]: res.values

Out[29]: array([ nan, 1. , 1. , nan, nan, 1.75, 2. , nan, nan])

In [30]: res = s.interpolate(limit_direction='both', limit=1)

In [31]: res.values

Out [31]: array([ nan, 1. , 1. , 1.25, mnan, 1.75, 2. , 2. , nan])

5 R LA A SR AR A AN, RDSRAE T R A B B O AR R T R —

In [32]: s.interpolate('nearest').values

Out[32]: array([nan, nan, 1., 1., 1., 2., 2., nan, nan])

RIE RN BRI, RIRYE R 5 R/NEEAT LA . a0, IS NS B 2R 5] AT 0«
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In [33]: s = pd.Series([0,np.nan,10],index=[0,1,10])

In [34]: s

Out [34]:

0 0.0

1 NaN

10 10.0
dtype: float64

In [35]: s.interpolate() # ZRIAFYZIE4E(E, S TitHE & AnE

Out [35] :

0 0.0
1 5.0
10 10.0

dtype: float64

e

In [36]: s.interpolate(method='index') # F1Z&5|H K& EFEE, T HAH 0 =5 AN 8 (H

Out [36] :

0 0.0
1 1.0
10 10.0

dtype: float64

RIS, AR EXS T (B BR 51 A AT AT A, A7 SR 8] 7 ) (At R > A 20+ kAT i i, IXHL S —
AT LR 1)1«

In [37]: s = pd.Series([0,np.nan,10],
et index=pd.to_datetime(['20200101",
e 120200102 ,
L '20200111'1))

In [38]: s

Out [38] :
2020-01-01 0.0
2020-01-02 NaN

2020-01-11 10.0
dtype: float64

In [39]: s.interpolate()

Out [39]:
2020-01-01 0.0
2020-01-02 5.0

2020-01-11 10.0

(continues on next page)
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dtype: float64

In [40]: s.interpolate(method='index')

Out [40] :
2020-01-01 0.0
2020-01-02 1.0

2020-01-11 10.0
dtype: float64

XF polynomial 1 spline JH{EMEEEIN

T interpolate o Rk A polynomial N (= N T S = (1 A R
scipy.interpolate.interpld(*,* kind=order) , XA~ Z W #H A H B2 make_interp_spline
Tk, R ESR R E AL T numpy ) polyfit LI EFHME; M 24i%H spline
J7EE, pandas AR scipy.interpolate. UnivariateSpline A& Xl FIFE &6 . X —H 5
ISR IR LU RGREL, T X P SE T R AN G B, U X PR R i, A —E
BN R AR YR B O S8 R A R I B 4 ) 4 AE T

7.3 Nullable 3¢5

7.3.1 FRKICS R ETRSE

£ python "FHIEKREH] None Rox, ZILRER 75T HOAR 24, SHMAEMITRAMAE:

In [41]: None == None
Out[41]: True

In [42]: None == False
Out [42] : False

In [43]: None == []
Out [43]: False

In [44]: None == ''
Out [44] : False

£ numpy A npnan REFRPRAL, ZITRER T AMBEAAEMTCERARTE 2S5, FTE S 1 HE 4 R iR (9]

False :
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In [45]: np.nan == np.nan

Out [45] : False

In [46]: np.nan == None
Out[46]: False

In [47]: np.nan == False
Out [47]: False

HEERPZE, BIRTEX B 75 8 R ) e R AT LB E OB, np.nan AN NAL B 2R [E] False , {H
FETEAEH equals REGHEAT PSR R BN 7 5 A BPEAS GRS, 2 B 3B E RSB M E, HER
A True :

In [48]: s1 = pd.Series([1, np.nan])
In [49]: s2 = pd.Series([1, 2])
In [50]: s3 = pd.Series([1, np.nan])

In [61]: s1 == 1
Out [51]:

0 True

1 False
dtype: bool

In [52]: sl.equals(s2)
Out[52] : False

In [53]: sl.equals(s3)
Out[53]: True

FERF P FUIRIR G, pandas AT pd NaT SRIGRERKAL, EHERM np.nan £ (O EFFFIRIN 5
AREAGLE SR+ F R

In [54]: pd.to_timedelta(['30s', np.nanl) # Timedelta F'HJ NaT
Out [54] : TimedeltaIndex(['O days 00:00:30', NaT], dtype='timedelta64[ns]', freq=None)

In [55]: pd.to_datetime(['20200101', np.nanl) # Datetime F#] NaT
Out [65] : DatetimeIndex(['2020-01-01', 'NaT'], dtype='datetime64[ns]', freq=None)

WA R A EEGIN pd.NaT KRR X G SR8 2 7598 Lh np.nan BITE A 114 #8278 pandas
AT AE B object ZRESFINT S, 1M object A& —FR AR R, tn R I T 2 AR K e K RN B TE Series
H, BERIRBE SRR object o A0, [FAF BB BN AT B ) B ER
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In [56]: pd.Series([1, 'two'l)

Out [56] :
0 1
1 two

dtype: object

NaT B PHRIEK H T npnan KA & Mg g8, a0 RF R [ISERNR S 47408, W RA BT
W ESRRRARANEE, MRS MIANE ) object KM, X BMREANAEE TN,

In [57]: type(np.nan)
Out[57]: float

[FIF, BT np.nan FI7F SR, WERTE—/NEEEUY Series HBIEL, AR SFEASN float64 ; TN
RAE— MR BB B P HI LSRR, 84 HRB %N object TTAZ bool :

In [68]: pd.Series([1, np.nan]).dtype
Out[58]: dtype('float64')

In [69]: pd.Series([True, False, np.nan]).dtype
Out[59]: dtype('0")

Rk, fEdEN 1.0.0 A G, pandas SR TH T —FOB SR8 pd. NA LUK =Ff Nullable J3 512881 K 5
XX EEEREE, EAT A2 Int, boolean F string .

7.3.2 Nullable ZBH914%E

MFHE X EF Nullable 52721, 5 F 2 &8 7 FIRBAZE R . B0, /£ Fi& =4 Nullable
KPP ERIAE, SN pandas WER pd.NA :

In [60]: pd.Series([np.nan, 1], dtype = 'Int64') # "4" = K5H]

Out [60] :
0 <NA>
1 1

dtype: Int64

In [61]: pd.Series([np.nan, True], dtype = 'boolean')

OQut[61]:
0 <NA>
1 True

dtype: boolean

In [62]: pd.Series([np.nan, 'my_str'], dtype = 'string')
Out [62] :

(continues on next page)
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(continued from previous page)

0 <NA>
1 my_str
dtype: string

7E Int IFPFIH, R[N 4E 2R e Nullable [F287:

In [63]: pd.Series([np.nan, 0], dtype = 'Int64') + 1

Out [63]:
0 <NA>
1 1

dtype: Int64

In [64]: pd.Series([np.nan, 0], dtype = 'Int64') ==

Out [64] :
0 <NA>
1 True

dtype: boolean

In [65]: pd.Series([np.nan, 0], dtype = 'Int64') * 0.5 # H & 2% &

Out [65] :
0 NaN
1 0.0

dtype: float64

StF boolean KM AT =, HAN bool FHIHIAT AT EA W A X 5
BT R WK AR R AR TCIEIAT R G 2 LR, 1 boolean £ABHIAEE1E False :

In [66]: s = pd.Series(['a', 'b'])

In [67]: s_bool = pd.Series([True, np.nan])

In [68]: s_boolean = pd.Series([True, np.nan]).astype('boolean')

# s[s_booll # 4%

In [69]: s[s_boolean]
Out [69] :

0 a

dtype: object

BT B RIE FR, bool RAYLERRALIR I 7K & False , T boolean £xAR¥EZ #18 H& T Heff
58 ME— 45 R IR [RUAH N A o« A4 AU e 54 18 ME— 25 SRR 2 28 MR 7. True | pd. NA IR EKRAE Ty
fHaqE, DERIR[E True ; False | pd. NA F 25 RO AR S AEBUE A [F 224, BERFIRE] pd. NA 5 False
& pd NA RN AMEH, YHRIRIA] False o
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In [70]: s_boolean & True

Out [70] :
0 True
1 <NA>

dtype: boolean

In [71]: s_boolean | True

OQut[71]:
0 True
1 True

dtype: boolean

In [72]: ~s_boolean # BUX #E1E [E £ & To ik e — H FI T B ok 45 &

OQut [72] :
0 False
1 <NA>

dtype: boolean

KT string KA BARVEFURAE T — F OB T8 .

— AT SR AR AL BT, AT DAERR SR )G, Jeiliid convert_ dtypes #4 Nullable 2854

In [73]: df = pd.read_csv('data/learn_pandas.csv')

In [74]: df = df.convert_dtypes()

In [75]: df.dtypes

Out [75] :

School string
Grade string
Name string
Gender string
Height float64
Weight Int64
Transfer string
Test_Number Int64
Test_Date string
Time_Record string

dtype: object
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7.3.3 FREEIERYITEMSH

U AL sum, prob M FIINVERSRIE RIS A5, SRARBERF T4 HIRE 0 A1 1, RPASEAR ORI TS 4

R

In [76]: s = pd.Series([2,3,np.nan,4,5])

In [77]: s.sum()
OQut[77]: 14.0

In [78]: s.prod()
Out[78]: 120.0

ST R PN S E | SR TP R SN P L A=

In [79]: s.cumsum()
Out [79]:

0 2.0

1 5.0

2 NaN

3 9.0

4 14.0
dtype: float64

YT AR EIEH PIEE, BR T npnan *F 0 1 FF npnan XEAE O8I EE SN, TR 4R
2R (pd NA AT AE I —80, FH npanan 78 HEERIER —E &[] False , 1 pd. NA #2[] pd.NA :

In [80]: np.nan ==
Out[80]: False

In [81]: pd.NA ==
Out[81]: <NA>

In [82]: np.nan > O
Out[82]: False

In [83]: pd.NA > O
Out [83]: <NA>

In [84]: np.nan + 1
Out[84]: nan

In [85]: np.log(np.nan)
Out[85] : nan

(continues on next page)
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(continued from previous page)

In [86]: np.add(np.nan, 1)
Out [86] : nan

In [87]: np.nan ** 0
Out[87]: 1.0

In [88]: pd.NA *x* O
Out[88]: 1

In [89]: 1 ** np.nan
Out[89]: 1.0

In [90]: 1 #* pd.NA
Out[90]: 1

FANEEIEERE, diff, pet_change IXPIABAUEIRTIREM L, ERX THKRAIAEEAR, BT#H NS 5ok
RAF S AN TR, T SR RAE AL B SN 0% HIAREE:

In [91]: s.diff()
Out[91]:

0 NaN

1 1.0

2 NaN

3 NaN

4 1.0
dtype: float64

In [92]: s.pct_change()

Out [92] :

0 NaN
1 0.500000
2 0.000000
3 0.333333
4 0.250000

dtype: float64

TSR HON F, SR AT DMEA— N AL, BIAITE groupby, get  dummies HVR] DAV E AR S 0K
BEAT HE IR 2K 2K )

In [93]: df_nan = pd.DataFrame({'category':['a','a','b',np.nan,np.nan],
R 'value':[1,3,5,7,91})

(continues on next page)
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(continued from previous page)

In [94]: df_nan
Out [94] :

category value

0 a 1
1 a 3
2 b 5
3 NaN 7
4 NaN 9

In [95]: df_nan.groupby('category',
R dropna=False) ['value'].mean() # pandas Wi A&AAT 1.1.0

Out [95] :

category

a 2

b 5

NaN 8

Name: value, dtype: int64

In [96]: pd.get_dummies(df_nan.category, dummy_na=True)
Out [96] :
a NaN

b
0
0
1
0
0

W N =, O
o O O - =
= = O O O

7.4 83

7.4.1 Ex1: FRK(ESZEARIHEX RIS

R B, A ZORAE I SEE S PMER, BRAFSRIE LSRR, NI — o T =20 2K 0]
RREE SR, o X1, X0 2 MR R,y TR

In [97]: df = pd.read_csv('data/missing_chi.csv')

In [98]: df.head()
Out [98]:
X1 X2 y

(continues on next page)
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(continued from previous page)

0 NaN NaN O
1  NaN NaN O
2 NaN NaN O
3 43.0 NaN O
4 NaN NaN O

In [99]: df.isna().sum()/df.shape[0]

Out [99] :

X_1  0.855
X_2 0.894
y 0.000

dtype: float64

In [100]: df.y.value_counts(normalize=True)

Out [100] :
0 0.918
1 0.082

Name: y, dtype: float64

HL L, ARG G A PR St — FRHIE,  JF BAE 226 T ATRE SRS IE TR AR . R
THRR IS BRI IE T, ARG 2] DR R 5 R S5 ok W 5 e AT/ AP AE AR SC R o 4% TRURFIE SRR
RIIER] . FFIESRI TG FRAEASRRIIES] . FHEASRR A5G, 7T AR DL, Be 120 5% W
FEBIECN na1, nio,no1, oo« BAEEATRAH KK, AARHESE R IEGIFIBIRE, BN ZHEGL TR R
SE < EAREBIR LR, R

n11 + No1
Ei1 = nu = (n11 + nao) X = I
ni11 + N1o + No1 + Noo

FAt = A5 AL R . IR SRR E ARG 72 CHE By, Fy > A BTGt sl sy, BRERSE
P (L B AN A SR D0 Y PR AR -

_ )2
5=y 2!
i€{0,1} je{0,1}
AT LATE B _E T Ge i S R 1 BEEA 1R, B S & x2(1) « B, aHEEd s P(3(1) > S)
IR AT A SR ME B A, — O MR /N T 0.05 BB ICIE L S54RSS IE A EAI SR8 R, BDAAH 6
A B EIRAE 5 SERRME A ZEEOR .

v U MR R B O G BT 2 x 2 BRI R p {H, e LB scipy.stats.chi2(S, 1) 155,
MRS L RARE, Zrixt X1, X2 ST R .
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7.4.2 Ex2: FAEFIEBIRFR S SRR
KNN & —Fil B st ST, BEAT DA e [ 0 B, SURT AR 20 K W B, % T3 2845 8, A KNN %)
AT AT LA STIL L BRI, T B B B R AR (AT 5 BT AR AR MO FE B, 244058 7 i3

# n_ neighbors=n W, TFREEZAEARE B BIT M n NMEEAR S B2 IBAN A, O A ERME NIZFEA
AIER RTINS, BARG R BRI, AR 0 EI 250 4 T oy 3 e

®

AN RILRERREDH

FA R A LR SR A R

In [101]: df = pd.read_excel('data/color.xlsx"')

In [102]: df.head(3)
Out[102] :
X1 X2 Color
0 -2.5 2.8 Blue
1 -1.5 1.8 Blue
2 -0.8 2.8 Blue

CLANR TR I REAS 5N X = 0.8, Xo = —0.2 , IR TR A A LI 5 H

In [103]: from sklearn.neighbors import KNeighborsClassifier

In [104]: clf = KNeighborsClassifier(n_neighbors=6)

In [105]: clf.fit(df.iloc[:,:2], df.Color)
Out[105] : KNeighborsClassifier(n_neighbors=6)

(continues on next page)
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(continued from previous page)

In [106]: clf.predict([[0.8, -0.2]]1)
Out[106]: array(['Yellow'], dtype=object)

L ORE T [ B AR 5, A B0 — N LR, R U0 P G I e RE A B 9 T £ 3
9. R BT RE A 2 AL A E A A, A KNeighborsRegressor K52 L&) KNeigh-
borsClassifier T§E .

2. ERIESE 1 MR, X audit FFEEFH) Employment 25 & 1 THE AT HE £ .

In [107]: df = pd.read_csv('data/audit.csv')

In [108]: df.head(3)

Out [108] :

ID Age Employment Marital Income Gender Hours
0 1004641 38 Private Unmarried 81838.00 Female 72
1 1010229 35 Private Absent  72099.00 Male 30
2 1024587 32 Private Divorced 154676.74 Male 40
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CHAPTER

EIGHT

X A&

In [1]:

In [2]:

import numpy as np

import pandas as pd

8.1 str }Y&R

8.1.1 str WRHENZITEE

str X G2 E XAE Index B Series ERJEME, TITHTFZECRMGESCANTE, HWEe LT K&, Kk
W= FIAT ORI, B TR ESRIUL str X 5. 1E Python A A str Bk, N TR EHE
Fl, B2 KB RE pandas B T EM%, B0 8RS K S 3AE

In [3]: var = 'abcd'

In [4]: str.upper(var) # Python W& str ik

Out[4]: 'ABCD'

In [6]: s = pd.Series(['abcd', 'efg', 'hi'])

In [6]: s.str

Out[6]: <pandas.core.strings.StringMethods at 0x251056cc808>
In [7]: s.str.upper() # pandas F str &5 L&) upper 7%
Out [7]:

0 ABCD

1 EFG

2 HI

dtype: object
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MRAECRS APL MK £ pandas ) 50 4> str XFRTTIES, A 31 NRMRHERE T str B T77%F 4 HIrRg
—3, MR FAIRM TE IR T A

8.1.2 [ &5l=8

KT str XPRITE, WEN N 77 34T T IR, Bande — i v ar ek, alad () Ay DABCH 2
MIERITCE

In [8]: var[0]
Out[8]: 'a'

[F it e L V) Fr A9 21 5 5 -

In [9]: var[-1: 0: -2]
Out[9]: 'db'

XS str MR (| K518, FTRLERGE S BURThaE, I HLUn SR 3R (5] AR -

In [10]: s.str[0]

Out [10] :
0 a
1 e
2 h

dtype: object

In [11]: s.str[-1: 0: -2]

Out[11]:
0 db
1 g
2 i

dtype: object

In [12]: s.str[2]

Out[12] :
0 c
1 g
2 NaN

dtype: object
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8.1.3 string 8!

£ E—%R 3, M pandas B 1.0.0 BAFE, 5INT string 2584, HEIANPISIHIET: JRRATHE B 7R 28
2Ll object AU Series FATAEAME, {H object A N MAEAHIR G KA, Bl [RIN A7 A FAFER
FHL BIR HE SRR, BT R A B EFRE R category —FF, BA B CRIBIEAABEEA, A
INT string 8,

R UL, R ZHN T object M string KR FFFIEH] str X G5 BN GERZ 5, HRAE T e
HIPY R LA RORZE

B, RCEYRERUEE NP AR E AR F AR 0L N A str B, HIXIFAZRAN), HnE%
e yh 2/ H — A EA (Tterable) XT %, BIEARTFFFHE . FH FIER. TN ERN R,
string KRBT str AR object ALY str X G [7] 45 AT Ge e A R

In [13]: s = pd.Series([{1l: 'temp_1', 2: 'temp_2'}, ['a', 'b'], 0.5, 'my_string'])

In [14]: s.str[1]

Out[14]:

0 temp_1
1 b
2 NaN
3 y

dtype: object

In [15]: s.astype('string').str[1]

Out [15] :
0 1
1 '
2 .
3 vy

dtype: string

B T B — AT E TR, BT = cRRBIREEA R, HREET 4P 52 R08 object I, 52X TR —4
JERHEAT | REl, B T imE, R0 temp 1 FRFH, X THIRNIRAIEE —AME, 05 =N AT
AR, IREIGREAE, FPUARNSFRBRIET [| Bl 1 string FEBLM str X RAEIEERAN TR AT R L
M areR, Bl FaERIm S, B NmERE “f ¢ X TRE N ERE TR S, BT RERoR
Trik 2, BBESRA object KA —HL

B 70T R R str FPAMITIEANFZ A8, W3 A — A ZERIFE T, string FEH2 Nullable 884, {H
object Ao XEWRA string KM FF, WRBEAM str A EREME AR Series FA/R Series B, Ho
BN R dtype A& Int A1 boolean ) Nullable 285, Tfj object ZEBM| <73 HIR [F] int /float F1 bool /object
, BORTORRMERAFES . [N, PRI E, EAMBIHRE, string 321\ Nullable 288, {H

object Nax,
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In [16]: s = pd.Series(['a'])

In [17]: s.str.len()
Out[17]:

0 1

dtype: int64

In [18]: s.astype('string').str.len()
Out [18]:

0 1

dtype: Int64

In [19]: s == 'a'

Out [19]:

0 True

dtype: bool

In [20]: s.astype('string') == 'a'
Out [20] :

0 True

dtype: boolean
In [21]: s = pd.Series(['a', np.nan]) # M GRS A

In [22]: s.str.len()

Out [22] :
0 1.0
1 NaN

dtype: float64

In [23]: s.astype('string').str.len()

Out [23]:
0 1
1 <NA>

dtype: Int64

In [24]: s == 'a'

Out [24] :

0 True

1 False

dtype: bool

In [25]: s.astype('string') == 'a'
Out [25] :

(continues on next page)
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(continued from previous page)

0 True
1 <NA>
dtype: boolean

BE R EE RN, T eRnz N BERMM T H], BEHERN object Bi# category AN FUVF EHEAE
F str @ SRR BT YK string AL H, FTLMEH astype 5RHIFE#N string FEUHT Series :

In [26]: s = pd.Series([12, 345, 6789])

In [27]: s.astype('string').str[1]

Out [27] :
0 2
1 4
2 7

dtype: string

8.2 IEMIZFXVESE

X—THEPANEERE T learn-regex-zh XK T IEMFIAXTE, HAFH MIT FIFEGF A X H R
MR IENFRIERPEEARRE, TERGEAWEHETSE LA mbss —4,

8.2.1 —RRFTRYITHD

IERIE 3 — PRI AP IR A, W B VLR 745 8 R AR I —F L E. W F— R fm s, e
DIAREHFTEMIALE, X B TS~ ER], AT python # re BEHUTY findall BRECRITEATA H UL HA &
BRI, B ANSHRIEMNFRLN, B oASHGRFGILR R TR B, £ 7AF# hH apple

In [28]: import re

In [29]: re.findall('Apple', 'Apple! This Is an Apple!')
Out[29]: ['Apple', 'Apple'l]

154 Chapter 8. XA#E



https://github.com/cdoco/learn-regex-zh
https://book.douban.com/subject/26285406/

Joyful

Pandas, Release 1.0

8.2.2 FTFFETHL

TR | R
) VCHC R AT 75 LLAM AT B A
[] TR, LB 5 S R TR
"] TEFF, LTS A E AR AT
* VCHCHT [ )7 RIE B IR EZ IR
+ VU HC A 1A ) 7R B X — R Ei 2 Ik
? VG HC | 1 (1) R IE N F R E— IR
{n,m} | 16365, ULECHTIO Y2 n K, (HEANEDT m K
(xyz) FREA, BRI ERE ST xyzo
| Gy LR, VLECAT 5 2 H ) 745 B T 1745
\ U, BT LA R R R SR I
- VCHCAT 46
$ VLHECAT I 45
In [30]: re.findall('.', 'abc')
Qut[30]: ['a', 'b', 'c']
In [31]: re.findall('[ac]', 'abc')
Out[31]: ['a', 'c']
In [32]: re.findall('[Tac]', 'abc')
Out[32]: ['b']
In [33]: re.findall(' [ab] ', 'aaaabbbb') # {n} 45ITH n K
Out[33]: ['aa', 'aa', 'bb', 'bb']
In [34]: re.findall('aaa|bbb', 'aaaabbbb')
Out[34]: ['aaa', 'bbb']
In [35]: re.findall('a\\7|a\*', 'aaZax*a')
Out[35]: ['a?', 'ax']
In [36]: re.findall('a?.', 'abaacadaae')
OQut[36]: ['ab', 'aa', 'c', 'ad', 'aa', 'e']

8.2. IEMFREIVESL
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8.2.3 HES=FTE

BEAh, IENZRGA IR — K S 7R, ST AT RS

B5 | A

\w | PLEATAFBE B TRIZK: [a-zA-Z0-9 ]

\W | VCEEAE B 55 [\ w)

\d VLFECE 7 [0-9]

\D | FLECdE# T ["\d]

\s VCRC A 75 [\t\n\f\r\p{Z}]

\S VLRCHESH& AT [\s]

\B | IEF—HAE /I ki RN S, MMUREAGTERF

In [37]: re.findall('.s', 'Apple! This Is an Apple!')
Out[37]: ['is', 'Is']

In [38]: re.findall('\w{2}', '09 87 7w c_ 9q p@"')
Out[38]: ['09', '7w', 'c_', '9q']

In [39]: re.findall('\w\W\B', '09 87 7w c_ 9q p@')
Out[39]: ['87', 'pe']

In [40]: re.findall('.\s.', 'Constant dropping wears the stone.')
Out[40]: ['t d', 'gw', 'st', 'es']

In [41]: re.findall(' F¥E (.{2,3} X)(.{2,3} %)(\d+ &),
"EETERX FEES 249 5 EETELRFLE 5 5)

Out[41]: [C'#EEX', 'JFEFH", '249 F), (CFLK', "FLE', '5 §1]

8.3 XALIEBAITKIFE

8.3.1 Ik

str.split BERSIET R R BIREAT 70, KPS —ANSHONIENFREX, AES O N BH KRR
Bon, 2BBEFNEZANF expand .

In [42]: s = pd.Series([' Li#E M EF X 77z F i 249 5,
‘tETELXFLE 5 511)

(continues on next page)
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(continued from previous page)

In [43]: s.str.split('[FX#E]")

Out [43] :
0 (L, #H, 7Ed, 249 5]
1 [k, =i, %, 5 5]

dtype: object

In [44]: s.str.split(' [T X #]', n=2, expand=True)
Out [44] :
0 1 2
0 L& EHE FEFH 249 F
1 k& El ®li 5 %

HHFUM R ECE strosplit » HXCHETM 0 SHRHEZ A B 72 BRG] AIR 2 . (B TR
'~ rsplit BN bug MG IE 2R kAT 70 31

In [45]: s.str.rsplit('[FX#]"', n=2, expand=True)
Out [45] :
0
0 tETEHBXFEFE 249 5
1 tEFELRFLE 5 5

8.3.2 A

KT EIH—ILEWNNRE, 53052 strjoin Ml str.cat o str.join R HEANIERERFE Series I FRFH FIE
BREER, R R I T R R R A A -

In [46]: s = pd.Series([['a','p'], [1, 'a'l, [['a', '®'], 'c']1])

In [47]: s.str.join('-")

Out [47] :
0 a-b
1 NaN
2 NaN

dtype: object

str.cat HHTFEIHHNTH, EESEONIEESRF sep « EHIEI join LEFREBAFF S na_rep , HAER
TE BRI LR 51 B i) e 4z .

In [48]: si

pd.Series(['a','b'])

In [49]: s2

pd.Series(['cat', 'dog'])

(continues on next page)
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(continued from previous page)

In [60]: sl.str.cat(s2,sep='-")

Out [50] :
0 a-cat
1 b-dog

dtype: object

In [51]: s2.index = [1, 2]

In [62]: sl.str.cat(s2, sep='-', na_rep='7', join='outer')
Out [52] :

0 a-7?

1 b-cat

2 ?-dog

dtype: object

8.3.3 ILfig

str.contains IR Al T REAFRF 2B A E N 145 R 75

In [63]: s = pd.Series(['my cat', 'he is fat', 'railway station'])

In [64]: s.str.contains('\s\wat')
Out [54] :

0 True

1 True

2 False

dtype: bool

str.startswith Fl str.endswith IR [B] 7 HREANFR/F 8 PAgh @ B SO AR S5 SR IAR R P41, BN TEAS SR IE 3R
155

In [65]: s.str.startswith('my')
Out [55] :

0 True

1 False

2 False

dtype: bool

In [56]: s.str.endswith('t')
Out [56] :

0 True

(continues on next page)
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(continued from previous page)

1 True
2 False
dtype: bool

0 FR B IR R0k sRAR T 4R B S5 R 777 s i, AT BT stromateh , HIREN 7 R4S 547 85 4R 40
R T A4 € LA AR 2R 7 571«

In [567]: s.str.match('m|h')
Out [57] :

0 True

1 True

2 False

dtype: bool

In [58]: s.strl::-1].str.match('talflglin') # K4 /5L
Out [58] :

0 False

1 True

2 True

dtype: bool

MR, XL BB AE str.contains HIIEMAEH ~ A1 $ szl

In [59]: s.str.contains('~[m|h]")
Out [59] :

0 True

1 True

2 False

dtype: bool

In [60]: s.str.contains('[f|glat|n$"')
Out [60] :

0 False

1 True

2 True

dtype: bool

BT _LIRIR FME AR R IUCEC 2 4, IE8F —F R 2R 5] FITLRC R %L, Bl str.find 5 str.efind , 3433 [0 A2
PG ANA B —IRILEE AL E RS, REBINERE-1, FEFERRZZHA AR IENLE, R
AEFH T 7 1 5 UL :

In [61]: s = pd.Series(['This is an apple. That is not an apple.'])

(continues on next page)
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(continued from previous page)

In [62]: s.str.find('apple')
Out [62] :

0 11

dtype: int64

In [63]: s.str.rfind('apple')
Out [63] :

0 33

dtype: int64

8.3.4 #Hif

str.replace I replace AR —AEREL, FEMEHFRF R B4t RS AT

In [64]: s = pd.Series(['a_1_b','c_7'])

In [65]: s.str.replace('\d|\?', 'new')

Out [65] :
0 a_new_b
1 c_new

dtype: object

05 EXA R BEAT A Z= 0 B e, "TUUMA AL 05k, JF BLOemERT BUE AR N B R SR b KL
K MEAT AR, VER group(k) RERILEEIMIEE k ANFAH (BHHES R AED:

In [66]: s = pd.Series([' AT & E X 7tk 249 5,
'FETELRELE 5 5,
R ETFXARE 2 F')

In [67]: pat = '(\w+ ) Q\w+ X)(\w+ ) (\d+ 5)°
In [68]: city = {' L7 ': 'Shanghai', 'L ': 'Beijing'}

In [69]: district = {' §-F[X': 'CP District',
"# @ [X': 'HP District',
"Z\yX': 'BS District'}

In [70]: road = {' #/E# ¥ ': 'Mid Fangbin Road',
" #% ' 'Mishan Road',
"JLK ' : 'Beinong Road'}

(continues on next page)
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In [71]: def my_func(m):
Lt str_city = city[m.group(1)]
Lo str_district = district[m.group(2)]
Lo str_road = road[m.group(3)]
Lt str_no = 'No. ' + m.group(4)[:-1]
Lo return ' '.join([str_city,
et str_district,
P str_road,

L str_no])

In [72]: s.str.replace(pat, my_func)

Out [72] :

0 Shanghai HP District Mid Fangbin Road No. 249
1 Shanghai BS District Mishan Road No. 5
2 Beijing CP District Beinong Road No. 2
dtype: object

RERBCFARRICAEM, ATEMER] 4 541 i s B AR S X

In [73]: pat = '(7P< WA&>\w+ ) (7P< X &>\w+ X)(?P< B L>\w+ ¥) (7P< Jg5>\d+ 5)'

In [74]: def my_func(m):
R str_city = city[m.group(' ¥ % ")]
R str_district = district[m.group(' X% )]
coa str_road = road[m.group(' % % ')]
B str_no = 'No. ' + m.group('% 5 ') [:-1]
Lt return ' '.join([str_city,
P str_district,
P str_road,

Lo str_no])

In [75]: s.str.replace(pat, my_func)

Out [75]:

0 Shanghai HP District Mid Fangbin Road No. 249
1 Shanghai BS District Mishan Road No. 5
2 Beijing CP District Beinong Road No. 2

dtype: object

X BEINEERAT LTS, (R SEPRHCHR b B PO N 0 5 4, — RS 2 e AR R SR UK A T A 32 7 i gk

b, fERAEE EARERZ .

8.3. XAHFUIBRITIRE
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8.3.5 IZHY

FEMEE AT DA N2 — iR Bl Bk o R (A RARIEBUCEN BN RS E) FIVLECEAE, B2 —
FRFER IR /0 B E . ATTHHRBIA str.split B F SO FERT L6, X FRAE AR AR, X s sl mT B
H str.extract BEATHEHL:

In [76]: pat = 'Q\w+ 77) Q\w+ X)) (\w+ #) (\d+ 5)°

In [77]: s.str.extract(pat)

Out [77] :

0o 1 2 3
0 LW FEHKX FESE 249 T
1 bEw o ELRK S FLE 5 &
2 dqmw EFX  dkE 2 F

W4, ATPAE BT AE R DataFrame 151y 44 :

In [78]: pat = '(?7P< W &>\w+ ) (?P< X Z>\w+ [X)(7P< B 4>\w+ ¥) (7P< J5>\d+ 5)'

In [79]: s.str.extract(pat)
Out [79] :

wa R4 B 4 ST
0 LW HEX HETHE 249 F
1 bEW OELK  FLE 5 F
2 dxEw EFX dLKE 2 5

str.extractall AN[FF str.extract HULHL—IK, BSEHTE /& &4 SR R, mREFAEZ SR,
LA 22 2% 2 51 (1) J7 R A7 fiks -

In [80]: s = pd.Series(['A135T15,A26S5", 'B67452,B25T6'], index = ['my_A', 'my_B'])

In [81]: pat = '[AIB]I(\d+) [TIS]I(\d+)'

In [82]: s.str.extractall(pat)

Out [82] :
o 1
match
my_A O 135 15
1 26
my_B O 674 2
1 25

In [83]: pat_with_name = '[A|B] (?P<namel>\d+) [T|S] (?P<name2>\d+)'

(continues on next page)
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In [84]: s.str.extractall(pat_with_name)

Out [84] :
namel name?2
match
my_A O 135 15
1 26 5
my_B O 674
1 25 6

str.findall FIZHEEIMAT str.extractall , XHTETRIE IS RAENTIR T, MEEHELERNZ KRG, BT
Rt —HULHL, 1A ST A VLHC A A /A 3R

In [85]: s.str.findall(pat)

Out [85]:
my_A [(135, 15), (26, 5)]
my_B (674, 2), (25, 6)]

dtype: object

8.4 EHFTREAL

BT R A R R R R A SRR A A, str SR IR ST SRS AR i, R T A 4

8.4.1 FEBIRE

upper, lower, title, capitalize, swapcase X />R EH T F B RN AL, AT ] k25 2 40
S HIhRE:

In [86]: s = pd.Series(['lower', 'CAPITALS', 'this is a sentence', 'SwApCaSe'])

In [87]: s.str.upper()

Out [87] :

0 LOWER
1 CAPITALS
2 THIS IS A SENTENCE
3 SWAPCASE

dtype: object

In [88]: s.str.lower()
Out [88]:

0 lower

(continues on next page)
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1 capitals
2 this is a sentence
3 swapcase

dtype: object

In [89]: s.str.title()

Out [89] :
0 Lower
1 Capitals

2 This Is A Sentence
3 Swapcase

dtype: object

In [90]: s.str.capitalize()

Out [90] :

0 Lower
1 Capitals
2 This is a sentence
3 Swapcase

dtype: object

In [91]: s.str.swapcase()

Out [91] :

0 LOWER
1 capitals
2 THIS IS A SENTENCE
3 sWaPcAsE

dtype: object

8.4.2 H{EBIRE

XHEEHEFENHARE pd.to_numeric Fi%, ©BERANZE str SR _ERTIR, (HGEW X 7450 20 B it
TGRSR . HEESEEFE errors A downcast 73 HACE T IAEEUE L BB UL o,
X TASBe R WONEE A = Fh errors IETT, raise, coerce, ignore 73 BRI/ B ES . W NER A DL R AR FE K
7R

In [92]: s = pd.Series(['1l', '2.2', '2e', '?77', '-2.1', '0'])

In [93]: pd.to_numeric(s, errors='ignore')

Out [93]:
0 1
1 2.2

(continues on next page)
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2 2e
3 7
4 -2.1
5 0
dtype: object

In [94]: pd.to_numeric(s, errors='coerce')
Out [94] :

0 1.0

1 2.2

2 NaN

3 NaN

4 -2.1

5 0.0
dtype: float64

FERURTSERT, TTUIRIA coerce MIBERE, MOEZH I BUE RN

In [95]: s[pd.to_numeric(s, errors='coerce').isna()]
Out [95] :
2 2e
3 ??

dtype: object

8.4.3 HITRIRE

count 1 len FIVE 4352 i [a] H 3 I DA = BT vk BOR 7 757 B RO K

In [96]: s = pd.Series(['cat rat fat at', 'get feed sheet heat'])

In [97]: s.str.count('[r|flat|ee')

Out [97] :
0 2
1 2

dtype: int64

In [98]: s.str.len()

Out [98] :
0 14
1 19

dtype: int64

8.4. EHAFHHREHEL
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8.4.4 tEzVBIREY

AR BRI T PR, MR R, BRI Hob, SRS =R, B
strip, rstrip, Istrip , 22 AMREZERPIMI R A MR A M2 o X8 R A B B DE s A7 Y, K5
AN E A ARE TR 5

In [99]: my_index = pd.Index([' coll', 'col2 ', ' col3 '])

In [100]:
Out[100] :

In [101]:
Out [101]:

In [102]:
Out [102] :

my_index.str.strip().str.len()
Int64Index([4, 4, 4], dtype='int64')

my_index.str.rstrip() .str.len()

Int64Index([5, 4, 5], dtype='int64')

my_index.str.lstrip() .str.len()
Int64Index([4, 5, 5], dtype='int64')

TR S, pad ARG, W UEE TR KE . HFEH5 A AETE N 7

In [103]:

In [104]:
Out [104] :

s = pd.Series(['a','d','c'])

s.str.pad(5, 'left', '*")

0 *kkkg

1 K%k kb

2 *KKKC

dtype: object

In [105]:
Out [105] :
0 axkxk
1 bk kkk

2 CHRRKK

s.str.pad(5, 'right','*')

dtype: object

In [106]:
Out [106] :
0 *kakk
1 *okDkk

2 KK CKkK

s.str.pad(5, 'both', '*")

dtype: object

R = AE AT A A rjust, ljust, center SREERGERL, 75 ZER ljust 24847 ME 78 A2 Ao MPE 78 -
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In [107]: s.str.rjust(5, 'x')

Out [107] :

0 *xkkg
1 *okkkD
2 *okkokC

dtype: object

In [108]: s.str.ljust(5, 's*')

Out [108] :

0 askokokok
1 bk **k
2 Ckkokok

dtype: object

In [109]: s.str.center(5, 'x')

Out [109] :

0 * k@K
1 *xbkok
2 ok Ok

dtype: object

TERRHL excel SCHFRT, £ 2 HILECFZRTAN 0 MIFRSR, BlaniEZ#AAAS s N B E 248 000007 1ENEE 7
KALER, pandas HFR TR DM A BT S MIE R s E AT EAE 2 A8, B AT 21l SRSEEL.

In [110]: s = pd.Series([7, 155, 303000]).astype('string')

In [111]: s.str.pad(6,'left','0")

Out[111]:

0 000007
1 000155
2 303000

dtype: string

In [112]: s.str.rjust(6,'0")

Out [112]:

0 000007
1 000155
2 303000

dtype: string

In [113]: s.str.zfill(6)

Out[113]:
0 000007
1 000155

(continues on next page)
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2 303000
dtype: string

8.5 43

8.5.1 Exl: EEEEBEUEE

BT — s R AE B AR T

In [114]: df = pd.read_excel('data/house_info.xls', usecols=[
'floor','year','area', 'price'])

In [115]: df.head(3)

Out[115]:

floor year area price
0 ®E (3t 6 BE) 1986 ## 58.23 m° 155
1 FE (#£ 20 BE) 2020 £ 88 m 155 7

2 K2 (3t 28 B) 2010 #£# 89.33 m* 365 4

1. Rt year FISONEBEREE G A7 4k -

2. ¥ floor FF A Level, Highest Bi%1, HAMILER D BN string RARMELH EE H 2. KB
LR e 2 H

3. BRI ave price » BL A /7K B RIR T, Hrp oo 9B,

8.5.2 Ex2: (INIRGNEE) RIAEEE

BUA — B B e AR A KR S F

In [116]: df = pd.read_csv('data/script.csv')

In [117]: df.head(3)
Out [117]:

Release Date Season  Episode Episode Title Name U
. Sentence
0 2011-04-17 Season 1 Episode 1 Winter is Coming waymar royce What do you expect? They'rey
—savages. One lot s...
1 2011-04-17 Season 1 Episode 1 Winter is Coming will I've never seen wildlings doy

—a thing like this...

(continues on next page)
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2  2011-04-17 Season 1 Episode 1 Winter is Coming waymar royce U

—How close did you get?

1. IHEA— Episode & 2%,
2. AN BRI BIRF S, 16 R A & ] P38 R B 2 IR T A

3. AN EER S, WA= DREERBARAREE. & LE—ANGHEBER o DS, WA
NEEFRZET n ASFEE, 3R RIE R Z E BTN,
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CHAPTER

NINE

&R

In [1]: import numpy as np

In [2]: import pandas as pd

9.1 cat W

9.1.1 cat WRHBBH

fE pandas FHEAL T category KA, P REMEALIR 7 KRBT, B — ANl 7 o1 e e i AR T DA
# astype ik

In [3]: df = pd.read_csv('data/learn_pandas.csv',
usecols = ['Grade', 'Name', 'Gender', 'Height', 'Weight'])

In [4]: s = df.Grade.astype('category')

In [5]: s.head()

Out [5] :

0 Freshman
1 Freshman
2 Senior
3 Sophomore
4 Sophomore

Name: Grade, dtype: category

Categories (4, object): ['Freshman', 'Junior', 'Senior', 'Sophomore']

TE— 2B Series HE X T cat MR, M E—ZFHNEN str STHBML, & X T —8E APk
AT 3 2R A AR

1Tk
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In [6]: s.cat
Out[6]: <pandas.core.arrays.categorical.CategoricalAccessor object at 0x00000251062F7B88>

XA AR, AR, KRR, T ndex FAEHE, K NRTAT, S
ARTLUEIL cat MR PR -

In [7]: s.cat.categories

Out[7]: Index(['Freshman', 'Junior', 'Senior', 'Sophomore'], dtype='object')

In [8]: s.cat.ordered

OQut[8]: False

HHN, B NFY RS SR T — RS, BN ST cat.categories IR, &)@ MRl
PLidiid codes Vil

In [9]: s.cat.codes.head()
OQut[9]:
0

0
1
2
3
4

w w N O

dtype: int8

9.1.2 ZFURYIEIN. RBRFNIZR

I cat MR categories J&ERENS SO A A B, IBARLZ AT HEAT “ I OB M7 i HAl =N R AE R ?

KA SEREIZK

S =Em R iR, Rl Index KR TLIEH index obj0] = item KABKM, 1 categories #f
FAEAE Index H1, [FIE pandas 7E cat JEYE L T8 FHEREBIM R8I H 1.

H5E, TR ET LMEH add  categories :

In [10]: s = s.cat.add_categories('Graduate') # #/r—-5 & £ 7|

In [11]: s.cat.categories

Out[11]: Index(['Freshman', 'Junior', 'Senior', 'Sophomore', 'Graduate'], dtype='object')

# B BR R — AR AT MEH remove  categories , [RIR BT A TR FIHR Z R S B OB G, filan, M
Bk — 25
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In [12]: s = s.cat.remove_categories('Freshman')

In [13]: s.cat.categories

Out[13]: Index(['Junior', 'Senior', 'Sophomore', 'Graduate'], dtype='object')

In [14]: s.head()

Out [14] :

0 NaN
1 NaN
2 Senior
3 Sophomore
4 Sophomore

Name: Grade, dtype: category

Categories (4, object): ['Junior', 'Senior', 'Sophomore', 'Graduate']

BEANAT LAE T set categories ELEBCE FFAIRGEI I, FERIIZRMN P IRAZAE TR AR TH M, WAL
BEE AR

In [15]: s = s.cat.set_categories(['Sophomore', 'PhD']) # #7274 H A = 2 & foiii+

In [16]: s.cat.categories

Out[16]: Index(['Sophomore', 'PhD'], dtype='object')

In [17]: s.head()

Out [17]:

0 NaN
1 NaN
2 NaN
3 Sophomore
4 Sophomore

Name: Grade, dtype: category
Categories (2, object): ['Sophomore', 'PhD']

Lt SRR T o oA H BAE R A R S, A BAE A remove  unused  categories RSZEN

In [18]: s = s.cat.remove_unused_categories() # %% T & I #yiH 4+ & % 7

In [19]: s.cat.categories

Out[19]: Index(['Sophomore'], dtype='object')

Ba, “HEEM” Bl MESUPIEAE, XA LUEIL rename categories J7iESER, [T TR EVERMAZ, X
AN IEEN R P H NAB A T N AS S . BN, BIEHE Sophomore BUSAR LR AR R

172 Chapter 9. $33EEE




Joyful Pandas, Release 1.0

In [20]: s = s.cat.rename_categories({'Sophomore':' KF — FH 4 '})

In [21]: s.head()

Out[21]:

0 NaN

1 NaN

2 NaN

3 AMRZEZEFHE
4 AR ZFHF¥FE

Name: Grade, dtype: category
Categories (1, object): ['AFt=H4 "]

9.2 BFHE

9.2.1 FRYIEST

BFEHAT 75 0] LLUIEIT as unordered Ml reorder categories HAHFEAL, FREIFEM A GEHEHEANTIS
HOLZIE BT T I R A I FI3, AR INET 2R, AR SRS, I B ZidE e
ZHY ordered=True , FWIFIETCR FlU1, WL ERIEATHX N5, R )5 R E TGP IRAS:

In [22]: s

df .Grade.astype('category')

-
=]
—
[\
w
—
2]
]

s.cat.reorder_categories(['Freshman', 'Sophomore',

o "Junior', 'Senior'],ordered=True)

In [24]: s.head()

Out [24] :

0 Freshman
1 Freshman
2 Senior
3 Sophomore
4 Sophomore

Name: Grade, dtype: category

Categories (4, object): ['Freshman' < 'Sophomore' < 'Junior' < 'Senior']

In [25]: s.cat.as_unordered() .head()

Out [25] :

0 Freshman
1 Freshman
2 Senior
3 Sophomore

(continues on next page)
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4 Sophomore
Name: Grade, dtype: category

Categories (4, object): ['Freshman', 'Sophomore', 'Junior', 'Senior']

KA SEEIEN

WRARIEE ordered=True S48, AT LLYH s.cat.as ordered() ¥4 WA A0, FHFIH
reorder categories HEAT ELARFIARNT /N EE

9.2.2 HEFRFNELER

TR, SRR T ER R ABER TSI, RS I R E T R R R s
N category Ja, FHRTAHMNAIKR/NK SR, BEEIEFHEH sort index Fl sort values o #il40, XF4EHEATHE
-

In [26]: df.Grade = df.Grade.astype('category')

In [27]: df.Grade = df.Grade.cat.reorder_categories(['Freshman’,

caa 'Sophomore',

et 'Junior',

R 'Senior'],ordered=True)

In [28]: df.sort_values('Grade').head() # EHf)F

Out [28] :

Grade Name Gender Height Weight
0 Freshman Gaopeng Yang Female 158.9 46.0
105 Freshman Qiang Shi Female 164.5 52.

96  Freshman Changmei Feng Female 163.8 56.
88  Freshman Xiaopeng Han Female 164.1 53.
81 Freshman Yanli Zhang Female 165.1 52.

o O O o

In [29]: df.set_index('Grade').sort_index() .head() # & 5|HF
Out [29]:
Name Gender Height Weight
Grade
Freshman  Gaopeng Yang Female 158.9 46.0
Freshman Qiang Shi Female 164.5 52.0
Freshman Changmei Feng Female 163.8 56.0
Freshman Xiaopeng Han Female 164.1 53.0
Freshman Yanli Zhang Female 165.1 52.0
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BT FERzEsr, Ribatn DL T ELERE . R R LBERED AW, R == 8 |I= XA,
EEAL IR G v DU AR B BB Series (K list ), FE R > >= < <= UKD RRLE, R
FIX AN — M2, HEAZE5WRFIICER BIUE TR FFIH categories , [FR Z 5 741 B G HH R H

=il

In [30]: resl = df.Grade == 'Sophomore'

In [31]: resl.head()
Out [31]:

0 False
1 False
2 False
3 True
4 True

Name: Grade, dtype: bool
In [32]: res2 = df.Grade == ['PhD']*df.shape[0]

In [33]: res2.head()
Out [33]:

False

False

False

False

W N+ O

False

Name: Grade, dtype: bool
In [34]: res3 = df.Grade <= 'Sophomore'

In [35]: res3.head()
Out [35] :

0 True
1 True
2 False
3 True
4 True

Name: Grade, dtype: bool

In [36]: res4 = df.Grade <= df.Grade.sample(
L frac=1) .reset_index(
ceent drop=True) # 1T#LJ 4L

In [37]: resd.head()

(continues on next page)
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Out [37]:

0 True
1 True
2 False
3 True
4 True

Name: Grade, dtype: bool

9.3 XI5l

9.3.1 FIA cut #1 qcut HITXEGE

DX ()2 —RPRF RO, FESEPREE A rh, XA PR R cut Al qeut JVEEBET RG], XA B

HREMGAT IR P B BB R IEAT 2R, P X 5 AR A R R i R A K

BN cut B W

S, BUOEESHOL bin , WAL NEEE 0 o T RFFCEEN N B I3 BOR A ME 5 R HLS 4
Bro WT XIS RATFA M, % BT SR MA B S35, 16 pandas T IRIRYOT FRTE EBUMAX
() 26 3t 25, PR 25 0.001% (max-min) , RBLWIERIFFEH [1,2] %950 R 2 MEFR, H—AFEFRYEE (0.999,1.5]
» BEARITIEER (1.5,2] o WURTEEARE A AT, FEI right ZHOEES False , HRIHX 1

BT EAEAE I K X ) A7 3 a3 PN 0.001* (max-min) o

In [38]: s = pd.Series([1,2])

In [39]: pd.cut(s, bins=2)

Out [39]:
0 (0.999, 1.5]
1 (1.5, 2.0]

dtype: category
Categories (2, interval[float64]): [(0.999, 1.5] < (1.5, 2.0]]

In [40]: pd.cut(s, bins=2, right=False)

Out [40] :

0 [1.0, 1.5)

1 [1.5, 2.001)

dtype: category

Categories (2, intervall[float64]): [[1.0, 1.5) < [1.5, 2.001)]

bins (1155 — A IWARE AR E XA F R IFIR ] np.infty AT EARRTETT KO-
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In [41]: pd.cut(s, bins=[-np.infty, 1.2, 1.8, 2.2, np.infty])

Out[41]:
0 (-inf, 1.2]
1 (1.8, 2.2]

dtype: category
Categories (4, interval[float64]): [(-inf, 1.2] < (1.2, 1.8] < (1.8, 2.2] < (2.2, inf]]

TIPS E FIZHON labels M retbins , 70 AALER T XAIA) 4 7 AR B IR A1 70 # 5 CBRIAANR [

In [42]: s = pd.Series([1,2])

In [43]: res = pd.cut(s, bins=2, labels=['small', 'big'], retbins=True)

In [44]: res[0]

Out [44] :
0 small
1 big

dtype: category
Categories (2, object): ['small' < 'big']

In [45]: res[1] # ZuZ N REWHE &
Out [45]: array([0.999, 1.5 , 2. iD)

M ERE, qeut F1 cut JUFERA ZH, REHE bins Z2HEERN 28, qeut 71 q &1 quantile . X
B q NEBE 0 B, FRIIE n S EEEEE A, I8 AT DR NIF S A R R A R 41 E 0 E

In [46]: s = df.Weight

In [47]: pd.qcut(s, g=3).head()

Out [47]:

0 (33.999, 48.0]
1 (65.0, 89.0]
2 (65.0, 89.0]
3 (33.999, 48.0]
4 (65.0, 89.0]

Name: Weight, dtype: category
Categories (3, interval[float64]): [(33.999, 48.0] < (48.0, 55.0] < (55.0, 89.0]]

In [48]: pd.qcut(s, g=[0,0.2,0.8,1]) .head()

Out [48]:

0 (44.0, 69.4]
1 (69.4, 89.0]
2 (69.4, 89.0]
3 (33.999, 44.0]

(continues on next page)
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4 (69.4, 89.0]
Name: Weight, dtype: category
Categories (3, interval[float64]): [(33.999, 44.0] < (44.0, 69.4] < (69.4, 89.0]]

9.3.2 —RRXEAEE

MTRE—DNEENXETE, HRS=AEER, WA s. A s i s F RS, Hd AR 7T LU
%€ right, left, both, neither HHJ—3%:

In [49]: my_interval = pd.Interval(0, 1, 'right')

In [50]: my_interval
Out [50]: Interval(O, 1, closed='right')

HRMEAA T mid, length, right, loft, closed , ABIFRP AL K. B LR ARIF RS .

R in mTRUHIBT O R A 75 R T X ] :

In [61]: 0.5 in my_interval
Out[51]: True

51 overlaps 7T BAIT /N X 1) R 7545 22 4

In [52]: my_interval_2 = pd.Interval(0.5, 1.5, 'left')

In [53]: my_interval.overlaps(my_interval_2)

OQut[53]: True

— %M S, pd.Intervallndex ¥ %H MU HEARK, 475)& from breaks, from arrays, from tuples, inter-
val range , B4 H T A BRI

from_ breaks FJIIEESRMAT cut 8L qeut BRE, RGPS v 515 200 XU s, TR & B A
H 5 S5 E]

In [54]: pd.Intervallndex.from_breaks([1,3,6,10], closed='both')
Out [54] :
Intervallndex([[1, 3], [3, 6], [6, 1011,

closed='both',

dtype='interval[int64]"')

from arrays J&47> A& N 75 g ORI O s B 10328, 38 T S R I HRTTE RS mUR 28 s B s 00«
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In [55]: pd.Intervallndex.from_arrays(left = [1,3,6,10],
cealt right = [5,4,9,11],
Lt closed = 'neither')

Out [55] :

IntervalIndex([(1, 5), (3, 4), (6, 9), (10, 11)],

closed='neither',

dtype='interval[int64]"')

from__tuples f& N A2 s 128 ST 2H A ) 513K -

In [56]: pd.Intervallndex.from_tuples([(1,5),(3,4),(6,9),(10,11)],
L closed='neither')
Out [56] :
IntervalIndex([(1, 5), (3, 4), (6, 9), (10, 11)]1,
closed='neither',

dtype='interval[int64]"')

—MNEEERIXEFHIHE S & XIEANEMXEKERE, Kb =1 2L T, F~—DE
€7, interval range HF] start, end, periods, freq ZEUIIT N T IX YT, MIEERERE H AR R A X 8] .

In [57]: pd.interval_range(start=1,end=5,periods=38)
Out [57] :
Intervallndex([(1.0, 1.5], (1.5, 2.0], (2.0, 2.5], (2.5, 3.0], (3.0, 3.5], (3.5, 4.0], (4.0, 4.5],,
(4.5, 5.011,
closed='right',
dtype='interval[float64]"')

In [58]: pd.interval_range(end=5,periods=8,freq=0.5)
Out [58] :
IntervalIndex([(1.0, 1.5], (1.5, 2.0], (2.0, 2.5], (2.5, 3.0], (3.0, 3.5], (3.5, 4.0], (4.0, 4.5],,
— (4.5, 5.011,
closed='right',
dtype='interval[float64]"')

Z—5%k

T A interval range K& N —ZFM AP FH 1 date range #HBZLE T EZEFHIFIIE R T
AN, TR 8 BN P 51 o 1 [R5 22 25081 R R 1 00 AR I TR A Z IR, 5 H interval _range
AN SHZ TR TEESE S R

Britbz 4h, R EEAFH pd.Intervallndex(]...], closed=...) , & Interval ZEAL) IR H B fE N H A% R X [H]
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Z5l, W2 FTA X (A28 #5848 E 1 closed KA, [AA pd.Intervallndex R SR VFA7E R —F T H1 X (8]
B Interval X4,

In [59]: pd.IntervalIndex([my_interval, my_interval_2], closed='left')
Out [59]:
IntervalIndex([[0.0, 1.0), [0.5, 1.5)],

closed='left',

dtype='interval[float64]"')

9.3.3 REMNEESHEE

Intervallndex FAE T —2G H @R, FR, QEREZARAFIA cut 358 qeut B85 RIETHHT,
IR T B H iz R 5 KA

In [60]: id_interval = pd.IntervalIndex(pd.cut(s, 3))

LA~ Interval KAAHEL, Intervallndex A4 T # HBEME: left, right, mid, length , AR RA AN P
Iy RSB AN X ) FE

In [61]: id_demo = id_intervall:5] # & 5 1~ E R~

In [62]: id_demo
Out [62] :
IntervalIndex([(33.945, 52.333], (52.333, 70.667]1, (70.667, 89.0], (33.945, 52.333], (70.667, 89.
017,
closed='right',
name='Weight',

dtype='interval[float64]"')

In [63]: id_demo.left
Out [63]: Float64Index([33.945, 52.333, 70.667, 33.945, 70.667], dtype='float64')

In [64]: id_demo.right
Out [64] : Float64Index([52.333, 70.667, 89.0, 52.333, 89.0], dtype='float64')

In [65]: id_demo.mid
Out[65] : Float64Index([43.138999999999996, 61.5, 79.8335, 43.138999999999996, 79.8335], dtype=
— 'float64"')

In [66]: id_demo.length
Out [66] :
Float64Index([18.387999999999998, 18.334000000000003, 18.333,
18.387999999999998, 18.333],
dtype='float64')

180 Chapter 9. &R




Joyful Pandas, Release 1.0

Intervallndex ¥4 N H 7, B35 contains Ml overlaps , 23 AlFE RN FIMTEHAN X2 HESHEICER, DL

MAETF—A pd.Interval ¥ 573

In [67]: id_demo.contains(4)
Out[67]: array([False, False, False, False, False])

In [68]: id_demo.overlaps(pd.Interval(40,60))
Out[68]: array([ True, True, False, True, False])

9.4 %3

9.4.1 Ex1: FitRBIMAISEH

EHEHFEPRNHT crosstab BRE, EEIASECT EREXT T A BB EAEGEAT S HL

In [69]: df = pd.DataFrame({'A':['a','D','c','a'],
o 'B':['cat','cat','dog',"'cat']})

In [70]: pd.crosstab(df.A, df.B)

Out [70] :
B cat dog
A
2
1
c 0 1
BH A LI ER R RRR, JIh I A —E O P R0, O i SRAR EE R R B A
crosstab 25 SR AW HFATIC A, WA LA$EE dropna SN False :
In [71]: df.B = df .B.astype('category').cat.add_categories('sheep')
In [72]: pd.crosstab(df.A, df.B, dropna=False)
Out[72] :
B cat dog sheep
A
2
1 0
c 0 1
LI — A dropna S my_ crosstab BECRE R T DIRE -
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9.4.2 Ex2: fhAESE

WA — R TEA AR, HH carat, cut, clarity, price 2R wh E . VIEE. 23RN,
Bl

In [73]: df = pd.read_csv('data/diamonds.csv')

In [74]: df.head(3)

Out [74]:
carat cut clarity price
0 0.23 Ideal SI2 326
1 0.21 Premium SI1 326
2 0.23 Good Vs1 327
1. 23Xt df.cut 78 object 2EMAN category ZRE NEH nunique REL FHELEEATINERE

2.

AP ER E LLa N A, IR BT 53552 Fair, Good, Very Good, Premium, Ideal , 4§
FER AL, HIREIEF 552 11, SI12, SI1, VS2, VS1, VVS2, VVSL, IF , iExH )% R &40 Tz
R PHER, MRVIE R ER ST, ERaid T X BIFHET .

I ARSI 7%, 48 cut, clarity IXP A BEFRDRAOIY, BRI 0 2 n-1 MREAL, 3
o RIRSEA L

S 5 AN AR 42 R 20 Sl IR B2 8 (q=[0.2, 0.4, 0.6, 0.8]) 5 [1000, 3500, 5500, 18000] Il f#E1T 4>
FER BN AN Very Low, Low, Mid, High, Very High , FFEFZX R 56 5L 2 category JF51
LRV NENE L

B 4 T IR AR B A, R I T S T A RAAAE B LA SR HE %2R

iz
XFES 4 A AE IR AL B RS RIS, SRAEEAMREAT LT AE X 18] (6 2 A i (BRI FEE
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TEN

RIEES

In [1]: import numpy as np

In [2]: import pandas as pd

10.1 RHFEARBPHERITR

I 18] 3 S A BE AR H 8 AR R+ B I, (BT D BRI PRI S, AT A AN TRL R A LR At
. Bt 2020 £ 9 7 HEA—FE 8 AEREMNAE LR, XPMRSAEURE L 10 A4, Hhufg s
WIR AL I [ 2 2

o B, SHINEEL (Date times) IHES, EI” 2020-9-7 08:00:00” F1” 2020-9-7 10:00:00” X PF§Mf
8] 554 AR T LiRA N SRR %, 7E pandas A Timestamp o A, — &5 HE AT DA %
Datetimelndex , MK ERE] Series H/5, Series MIZRMFA AN T datetime64[ns] , WA W I X N
N datetime64[ns, tz] , HH tz & timezone M5 .

o 7, SHBINEIZE (Time deltas) KIS, B EURTFEERIEE, A Timestamp 22552 17 A
#, pandas THIH Timedelta KFEmR. BPK, — RIS ZRAR T Timedeltalndex , 17488
| Series /5, Series FIRMFRA AT timedeltab4[ns] .

o FH =, SHIKEEL (Time spans) FIMES, RIFE 8 sE] 10 X M IX &R FFEMAE FiR, 7E pandas
FIF Period SKRFER. FMUH), — RV BGEA R T PeriodIndex , MK Series G, Series
IR RSN T Period o

o N, ZHBLHIWE (Date offsets) MM, BiIRAFE 9 JIE M5 L 8 m#ik iR, H
AFIE AR, B2 52— RARORA B IR T R I, ABERITE 2020 £ 9 A 7 HIEHIH
30 NLAEH M —K, AR EZEGRMRA TIRETEE, M pandas F1H DateOffset BT - [F
W, pandas FEA NI AR E L TSR, B ORE R, POVR KRB, —Bokit
AT IR T ZEX— U AR A — A8 — ARk H 0w

L IX A T, R RE RS 2 B L2 L BT SO R B A ek
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= BAyTEREAY | HARE pandas $iESRAY
Date times | Timestamp | Datetimelndex | datetime64[ns]
Time deltas | Timedelta | Timedeltalndex | timedelta64[ns]
Time spans | Period PeriodIndex period[freq]
Date offsets | DateOffset | None None

HI I A B R Period /PeriodIndex MIE AR FFEA R, KUK ABEAT UHIE, 10 00 S T8 510 i ) 22
Fe 210 H 10 B A OGN A .

10.2 AYlE)E

10.2.1 Timestamp AIGESEE

BN TRV AR R pd. Timestamp SEBL,  — BT 5 A I H 9IA% AR REA sl e 4.«

In [3]: ts = pd.Timestamp('2020/1/1")

In [4]:
Out [4]:

In [5]:

In [6]:
Out [6]:

ts

Timestamp ('2020-01-01 00:00:00"')

ts = pd.Timestamp('2020-1-1 08:10:30")

ts

Timestamp('2020-01-01 08:10:30"')

JEIT year, month, day, hour, min, second AJ PAFREXE AR B %1E -

In [7]: ts.year
Out[7]: 2020
In [8]: ts.month
Out[8]: 1
In [9]: ts.day
Out[9]: 1
In [10]: ts.hour
Out[10]: 8
In [11]: ts.minute
Out[11]: 10
(continues on next page)
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(continued from previous page)

In [12]: ts.second
Out[12]: 30

£ pandas H, I B B/NRE AR ns , BT T 64 Arq7hk, W] RAZRIR BRI (] 90 FBOR 29 W] LI R i
8

964
109 x 60 x 60 x 24 x 365
T pd. Timestamp.max 1 pd.Timestamp.min 7] CASREUE A ER R FEE, 7] DUE BIHH 9238 7R 1 X TR 420
KANEG B 5 as 5L

Time Range =

~ 585(Years)

In [13]: pd.Timestamp.max
Out[13]: Timestamp('2262-04-11 23:47:16.854775807")

In [14]: pd.Timestamp.min
Out[14]: Timestamp('1677-09-21 00:12:43.145225")

In [15]: pd.Timestamp.max.year - pd.Timestamp.min.year
Out[15]: 585

10.2.2 Datetime FRFIRYHERY

— A i 1A B AT LA R TR] 2 %7, T BA to  datetime F1 date range SRAEAK. FHA, to datetime REGEHE—
HI T TR BAE SX R N datetime64[ns] 7 1R 8] 751 -

In [16]: pd.to_datetime(['2020-1-1', '2020-1-3', '2020-1-6'1)

Out[16]: DatetimeIndex(['2020-01-01', '2020-01-03', '2020-01-06'], dtype='datetime64[ns]',
—freq=None)

In [17]: df = pd.read_csv('data/learn_pandas.csv')

In [18]: s = pd.to_datetime(df.Test_Date)

In [19]: s.head()

Out[19]:

0 2019-10-05
1 2019-09-04
2 2019-09-12
3 2020-01-03
4 2019-11-06

Name: Test_Date, dtype: datetime64[ns]
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FER D HAE O, I TR BRI % AN R e iy, w] DL A format #EAT UL

In [20]: temp = pd.to_datetime(['2020\\1\\1', '2020\\1\\3'],format="%Y\\%m\\/d")

In [21]: temp
Out [21] : DatetimeIndex(['2020-01-01', '2020-01-03'], dtype='datetime64[ns]', freq=None)

R R B TAAEANKESE, MIE pandas WEBH Series , KR EI)Z Datetimelndex , 15 ABE A
datetime64[ns|] 75, FTEREXH Series Ffk:

In [22]: pd.Series(temp).head()
Out [22] :

0  2020-01-01

1 2020-01-03

dtype: datetime64[ns]

TN, BAFAE—REER I 2 B A8 PR BN TR SR to datetime 45, BRI R840 TR LR 45 5E
FRT AR ] S Bt 17 47 44 — L

In [23]: df_date_cols = pd.DataFrame({'year': [2020, 2020],
o 'month': [1, 1],
e el 'day': [1, 2],
o 'hour': [10, 20],
o 'minute': [30, 50],
ceeol 'second': [20, 40]})

In [24]: pd.to_datetime(df_date_cols)
Out [24] :

0 2020-01-01 10:30:20

1 2020-01-02 20:50:40

dtype: datetime64[ns]

date_range s&—FhA: BRIESE ARG 8] 0 — P77k, HEERISHON start, end, freq, periods , ‘B4R R
FFURFTa], SEoRmra], AR falpE, RN, Hod, A=A EukE T, AR RN atbE 2 6
SE T . X HEER, JFREEE AR H I RAE Sy s e S

In [25]: pd.date_range('2020-1-1','2020-1-21', freq='10D') # 4%
Out[25] : DatetimeIndex(['2020-01-01', '2020-01-11', '2020-01-21'], dtype='datetime64[ns]', freq=
~,'10D")

In [26]: pd.date_range('2020-1-1','2020-2-28"', freq='10D")

Out [26] :

DatetimeIndex(['2020-01-01', '2020-01-11', '2020-01-21', '2020-01-31',
'2020-02-10", '2020-02-20'],

(continues on next page)
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(continued from previous page)

dtype='datetime64[ns]', freq='10D')

In [27]: pd.date_range('2020-1-1",
e 12020-2-28", periods=6) # B T4 R HH LEFHE, freq T4 10 X
Out [27] :
DatetimeIndex(['2020-01-01 00:00:00', '2020-01-12 14:24:00',
'2020-01-24 04:48:00', '2020-02-04 19:12:00',
'2020-02-16 09:36:00', '2020-02-28 00:00:00'],
dtype='datetime64[ns]', freq=None)

KK freq 2805 DateOffset X RRHM K, KL MU A H BRI,

Z—2%

Timestamp FE 7 —A value B, Hik B P)EEMEMAER TN 1970 4 1 H 1 HZF SR04 €
[F)BIAR 22 AP, 15 A T XA R VAL & — AN BEATLAE Bda 8 H 31D TR] P H 30 7 97 19 B 4

B, BN H PSR T YRR TT % asfreq , EREBIRITL TEM freq X FFHIREATRALT reindex I#E
1

In [28]: s = pd.Series(np.random.rand(5),
el index=pd.to_datetime([
R '2020-1-7d'%i for i in range(1,10,2)]))

In [29]: s.head()

Out [29] :

2020-01-01 0.836578
2020-01-03 0.678419
2020-01-05 0.711897
2020-01-07 0.487429
2020-01-09 0.604705
dtype: float64

In [30]: s.asfreq('D').head()

Out [30] :

2020-01-01 0.836578
2020-01-02 NaN
2020-01-03 0.678419
2020-01-04 NaN

2020-01-05 0.711897

(continues on next page)
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(continued from previous page)

Freq: D, dtype: float64

In [31]: s.asfreq('12H') .head()

Out [31]:

2020-01-01 00:00:00 0.836578
2020-01-01 12:00:00 NaN
2020-01-02 00:00:00 NaN
2020-01-02 12:00:00 NaN

2020-01-03 00:00:00 0.678419
Freq: 12H, dtype: float64

datetime64[ns] FIHHESHE

B2 S| T datetime64[ns] A5t 0] LERfR A — AN KEEEL, T — MK B 5, o] UEH
max, min, mean , REUGHAW AR FH/NEFEJEEFN P17 B Ta) k.

10.2.3 dt X5

0 category, string HIFFFI_EFE T cat, str R8I FEHRAMSCA R 1A, R 7RI P L5 X
T dt WK TERVF 2 I A FR A AR G HR M o XX T datetime64[ns] BB, AT ARSI = K#4E: I
HH I TRV AR SR I I BT IS TRV 7 AL 2 1R DU 3T

F—REERNE HEMETE: date, time, year, month, day, hour, minute, second, microsecond, nanosecond,
dayofweek, dayofyear, weekofyear, daysinmonth, quarter , HH daysinmonth, quarter 43HFK~ B HHIZE L
RINZESL

In [32]: s = pd.Series(pd.date_range('2020-1-1','2020-1-3"', freq='D'))

In [33]: s.dt.date
Out [33]:

0 2020-01-01

1 2020-01-02

2 2020-01-03
dtype: object

In [34]: s.dt.time

Out [34]:
0 00:00:00
1 00:00:00

2 00:00:00
dtype: object

(continues on next page)
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(continued from previous page)

In [35]: s.dt.day

Out [35] :
0 1
1 2
2 3

dtype: int64

In [36]: s.dt.daysinmonth

Out [36] :
0 31
1 31
2 31

dtype: int64

R R, @FEMMKE dayofweek , BEIREI TP REBEI, H-—o8 0. A= 1, LIS

In [37]: s.dt.dayofweek

Out [37]:
0 2
1 3
2 4

dtype: int64

oAb, BTRUEIT month name, day name IREBIZE A L2 MEY, 1E

ENRIETA R R

In [38]: s.dt.month_name()

Out [38] :

0 January
1 January
2 January

dtype: object

In [39]: s.dt.day_name()
Out [39] :

0 Wednesday

1 Thursday

2 Friday

dtype: object

3 SR L B TR A /7R R s — R

L

In [40]: s.dt.is_year_start # L7 ¥t is_quarter/month_start

Out [40] :

(continues on next page)
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(continued from previous page)

0 True
1 False
2 False
dtype: bool

In [41]: s.dt.is_year_end # L ¥ it 4s_quarter/month_end
Out [41]:

0 False
1 False
2 False
dtype: bool

B RBUEEEA S round, ceil, floor , BEATAISECN freq ,» WHETE H, min, S O 28

), FrawiER freq 72 % AL .

In [42]: s = pd.Series(pd.date_range('2020-1-1 20:35:00',
ot '2020-1-1 22:35:00"',
Lt freq='45min'))

In [43]: s

Out [43] :

0 2020-01-01 20:35:00
1 2020-01-01 21:20:00
2 2020-01-01 22:05:00
dtype: datetime64[ns]

In [44]: s.dt.round('1H')
Out [44]:

0 2020-01-01 21:00:00

1 2020-01-01 21:00:00
2 2020-01-01 22:00:00
dtype: datetime64[ns]

In [45]: s.dt.ceil('1H')
Out [45]:

0  2020-01-01 21:00:00
1 2020-01-01 22:00:00
2 2020-01-01 23:00:00
dtype: datetime64[ns]

In [46]: s.dt.floor('1H')
Out [46] :

(continues on next page)
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(continued from previous page)

0  2020-01-01 20:00:00
1 2020-01-01 21:00:00
2 2020-01-01 22:00:00
dtype: datetime64[ns]

10.2.4 REZENNRS5ZES]

I E, BN RS . WRAEEGE WA T RIERF S, 5SRO R e i GO R
FMHREMEA, B My ARV A, Ja% WM TS R N, 227 il

In [47]: s = pd.Series(np.random.randint(2,size=366),
et index=pd.date_range (

ol '2020-01-01"','2020-12-31'))

In [48]: idx = pd.Series(s.index).dt

In [49]: s.head()
Out [49] :

2020-01-01
2020-01-02
2020-01-03
2020-01-04
2020-01-05

O = O =

Freq: D, dtype: int32

Examplel: &% RECERE—K

In [50]: s[(idx.is_month_start|idx.is_month_end) .values] .head()
Out [50] :
2020-01-01
2020-01-31
2020-02-01
2020-02-29
2020-03-01
dtype: int32

O = B O

Example2: X{KH

In [51]: s[idx.dayofweek.isin([5,6]) .values].head()
Out[51]:
2020-01-04 1

(continues on next page)
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(continued from previous page)

2020-01-05
2020-01-11
2020-01-12
2020-01-18

= = O O

dtype: int32

Example3: HUH H#HAE

In [52]: s['2020-01-01"']
OQut[52]: 1

In [53]: s['20200101'] # H FiEiit/EB K
Out[53]: 1

Exampled: HUH-tHH

In [54]: s['2020-07'].head()
Out [54] :

2020-07-01
2020-07-02
2020-07-03
2020-07-04
2020-07-05

o O O +» O

Freq: D, dtype: int32

Example5: B 5 A%IE 7 A 15 H

In [55]: s['2020-05":'2020-7-15"'] .head ()
Out [55] :

2020-05-01
2020-05-02
2020-05-03
2020-05-04
2020-05-05

= =, O = O

Freq: D, dtype: int32

In [56]: s['2020-05":'2020-7-15"'].tail()
Out [56] :

2020-07-11
2020-07-12
2020-07-13
2020-07-14
2020-07-15

= O » O O

Freq: D, dtype: int32
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10.3 BlEZE

10.3.1 Timedelta B4R

IEUITESE— T U, B TR 22 ] AR A AN T B 22, X B ] Ll pd. Timedelta SR id :

In [57]: pd.Timestamp('20200102 08:00:00')-pd.Timestamp('20200101 07:35:00")
Out[57]: Timedelta('l days 00:25:00')

In [58]: pd.Timedelta(days=1, minutes=25) # F Z /T A/r s
Out[58]: Timedelta('l days 00:25:00')

In [59]: pd.Timedelta('l days 25 minutes') # T/ & 4 ik
Out[59]: Timedelta('l days 00:25:00')

AR R TR) 22 7 A1 £ 7 U2 pd.to_timedelta , HIEAN timedeltab4(ns] :

In [60]: s = pd.to_timedelta(df.Time_Record)

In [61]: s.head()
Out [61] :

0 days 00:04:34
days 00:04:20
days 00:05:22
days 00:04:08
days 00:05:22

s w N+ O

0
0
0
0

Name: Time_Record, dtype: timedelta64[ns]

5 date range —#£, BAIZFHWETPIA timedelta range SR, EAIWEEE —HHSH:

In [62]: pd.timedelta_range('Os', '1000s', freq='6min')
Out[62] : TimedeltaIndex(['O days 00:00:00', 'O days 00:06:00', 'O days 00:12:00'], dtype=
< 'timedelta64[ns]', freq='6T')

In [63]: pd.timedelta_range('Os', '1000s', periods=3)
Out [63]: TimedeltaIndex(['0O days 00:00:00', 'O days 00:08:20', 'O days 00:16:40'], dtype=
< 'timedelta64[ns]', fregq=None)

XFF Timedelta P, [FEFEWE LT dt N5, EHEEE X TEMEEHE days, seconds, mircroseconds,
nanoseconds , EATZ AR Bl XS BRI ] ZHRHAE . TFEFEENE, XHEM seconds AN IREAIFS, e
X R S Tl = RS 4

In [64]: s.dt.seconds.head()
Out [64] :

(continues on next page)
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(continued from previous page)

0 274
1 260
2 322
3 248
4 322

Name: Time_

Record, dtype: int64

R AR K HAT B SIS, AT LU total seconds

In [65]: s.
Out [65] :

274.0
260.0
322.0
248.0
322.0

W N+ O

Name: Time_

dt.total_seconds() .head ()

Record, dtype: float64

I TEJ B 524, OB R M 2 wT DAAE dt X 5 LA

In [66]: pd
Out [66] :

0 days
days
days
days

> W N =, O

0
0
0
0 days

Name: Time_

.to_timedelta(df.Time_Record) .dt.round('min') .head()

00:05:00
00:04:00
00:05:00
00:04:00
00:05:00
Record, dtype: timedelta64[ns]

10.3.2 Ti

medelta fizE

I A) 22 SO IS 5 =28 SirERsRILEH . SN RERINEE S . S5 ZRnk 5 RiLiE .

In [67]: td
In [68]: td
In [69]: ts
In [70]: td
OQut[70]: Ti

1

pd.Timedelta(days=1)

2

pd.Timedelta(days=3)

= pd.Timestamp('20200101")

1 % 2
medelta('2 days 00:00:00'")

(continues on next page)

194

Chapter 10. BIEEIR




Joyful Pandas, Release 1.0

(continued from previous page)

In [71]: td2 - tdl
Out[71]: Timedelta('2 days 00:00:00")

In [72]: ts + tdl
Out [72]: Timestamp('2020-01-02 00:00:00')

In [73]: ts - tdl
Out[73]: Timestamp('2019-12-31 00:00:00')

X EeIE SLAAT LLRS AR 2 1A 22 1) P 41 L

In [74]: tdl = pd.timedelta_range(start='1 days', periods=5)

In [75]: td2

pd.timedelta_range(start='12 hours',
caa freq="'2H",
et periods=5)

In [76]: ts = pd.date_range('20200101', '20200105")

In [77]: tdl * 5
Out[77]: TimedeltalIndex(['5 days', '10 days', '15 days', '20 days', '25 days'], dtype=
< 'timedelta64[ns]', freq='5D")

In [78]: tdl * pd.Series(list(range(5))) # &/ -4H3E
Out [78]:

0 0 days

1 2 days

2 6 days

3 12 days

4 20 days

dtype: timedelta64[ns]

In [79]: tdl - td2
Out [79] :
TimedeltaIndex(['O days 12:00:00', 'l days 10:00:00', '2 days 08:00:00',
'3 days 06:00:00', '4 days 04:00:00'],
dtype='timedelta64[ns]', freq=None)

In [80]: tdl + pd.Timestamp('20200101")

Out [80] :

DatetimeIndex (['2020-01-02', '2020-01-03', '2020-01-04', '2020-01-05',
'2020-01-06'],

(continues on next page)
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dtype='datetime64[ns]', freq='D"')

In [81]: tdl + ts # Z/M A
Out [81]:
DatetimeIndex(['2020-01-02', '2020-01-04', '2020-01-06', '2020-01-08',
'2020-01-10"'],
dtype='datetime64[ns]', freq=None)

10.4 BHHEARE

10.4.1 Offset Y&

H 3 0 B2 — Fh A0 H 7R 26 FRE RS 8] 22, 9 [m] 3 28 — S5 FR A AN ) andal>R 2020 4F 9 A5 —ANE —
K, PAAInMIsR 2020 4 9 H 7 HEHIZE 30 N LAEHZW—K.

In [82]: pd.Timestamp('20200831') + pd.offsets.WeekOfMonth(week=0,weekday=0)
Out[82]: Timestamp('2020-09-07 00:00:00"')

In [83]: pd.Timestamp('20200907') + pd.offsets.BDay(30)
Out[83]: Timestamp('2020-10-19 00:00:00"')

M TR ELE R, Offset X RAE pd.offsets HHE Lo UMM + RERHE RN N — A HT, =
A - IR i i) b —A> H

In [84]: pd.Timestamp('20200831') - pd.offsets.WeekOfMonth(week=0,weekday=0)
Out[84]: Timestamp('2020-08-03 00:00:00"')

In [85]: pd.Timestamp('20200907') - pd.offsets.BDay(30)
Out[85]: Timestamp('2020-07-27 00:00:00"')

In [86]: pd.Timestamp('20200907') + pd.offsets.MonthEnd()
Out [86] : Timestamp('2020-09-30 00:00:00')

W R E S B A R DU B B SO fER . AR SCRYE SR Offset H, 5 ZENH— MR E Offset X R
CDay , HHH holidays, weekmask Z¥EEH 7375 %F H & X H HEAFE ST PE, BUEAN TR ZdIEm
HIAZIR, J58 BN = AR A0 5 A i) B 4 i, AR & ROR B 45 5 o H B 2 400

In [87]: my_filter = pd.offsets.CDay(n=1,weekmask='Wed Fri', holidays=['20200109'])

In [88]: dr = pd.date_range('20200108', '20200111")

(continues on next page)
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In [89]: dr.to_series().dt.dayofweek
Out [89] :

2020-01-08
2020-01-09
2020-01-10
2020-01-11
Freq: D, dtype: int64

a o w N

In [90]: [i + my_filter for i in dr]

Out [90] :

[Timestamp('2020-01-10 00:00:00"),
Timestamp('2020-01-10 00:00:00'),
Timestamp('2020-01-15 00:00:00'),
Timestamp('2020-01-15 00:00:00')]

FmEpEFH, 0 BRI —K CDay , dr FRIEE— KA 20200108 , HET F—K 20200109 #HEK T, F
H. 20200110 AR H, FIEEA 20200110 , Hoth 5108 H AT AL,

AEFERERS 0ffset

TEYHTIRA N HT—4 bug , AZFH Day 2N LU R Offset Xf %, Wl Hour, Second ¢, &
13 F 6 M) Timedelta %2405 .

10.4.2 {(REFFEH

TR Tk T date_range W) freq BUE RTF Offset Xt %, [FBTE pandas 1 JLFAE— Offset S G40E T
H W E 7R (frequencies strings/offset aliases ), A LAFEE Offset X HFIZAF S REMRMAH . Tz —
AN o] 17/ R

In [91]: pd.date_range( '20200101','20200331"', freq='MS') # A 47
Out [91] : DatetimeIndex(['2020-01-01', '2020-02-01', '2020-03-01'], dtype='datetime64[ns]', freq='MS

")

In [92]: pd.date_range('20200101','20200331"', freq='M') # H &
Out[92] : DatetimeIndex(['2020-01-31', '2020-02-29', '2020-03-31'], dtype='datetime64[ns]', freq='M
D

In [93]: pd.date_range('20200101','20200110', freq='B') # T 1 []

Out [93] :

DatetimeIndex(['2020-01-01', '2020-01-02', '2020-01-03', '2020-01-06',
12020-01-07', '2020-01-08', '2020-01-09', '2020-01-10'],

(continues on next page)
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dtype='datetime64[ns]', freq='B')

In [94]: pd.date_range('20200101','20200201", freq='W-MON') # Jl —
Out[94] : DatetimeIndex(['2020-01-06', '2020-01-13', '2020-01-20', '2020-01-27'], dtype=
— 'datetime64[ns]', freq='W-MON')

In [95]: pd.date_range('20200101','20200201",
R freq='WOM-1MON') # & A % — /A —

Out[95] : DatetimeIndex(['2020-01-06'], dtype='datetime64[ns]', freq='WOM-1MON')

X R, SN TR Offset XT 4

In [96]: pd.date_range('20200101','20200331",

- freq=pd.offsets.MonthBegin())
Out[96]: DatetimeIndex(['2020-01-01', '2020-02-01', '2020-03-01'], dtype='datetime64[ns]', freq='MS
")

In [97]: pd.date_range(‘QOQOOlOl',‘20200331',
Lo freq=pd.offsets.MonthEnd())
Out [97]: DatetimeIndex(['2020-01-31', '2020-02-29', '2020-03-31'], dtype='datetime64[ns]', freq='M

N

In [98]: pd.date_range('20200101','20200110", freq=pd.offsets.BDay())
Out [98]:
DatetimeIndex(['2020-01-01', '2020-01-02', '2020-01-03', '2020-01-06',
'2020-01-07', '2020-01-08', '2020-01-09', '2020-01-10'],
dtype='datetime64[ns]', freq='B')

In [99]: pd.date_range('20200101','20200201",

et freq=pd.offsets.CDay(weekmask="'Mon'))
Out [99] : DatetimeIndex(['2020-01-06', '2020-01-13', '2020-01-20', '2020-01-27'], dtype=
< 'datetime64[ns]', freq='C')

In [100]: pd.date_range('20200101','20200201",
e freq=pd.offsets.WeekOfMonth (week=0,weekday=0))

Out[100]: DatetimeIndex(['2020-01-06'], dtype='datetime64[ns]', freq='WOM-1MON')

KT B X =) RE A5 AR
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FRIF RN ST &, BT python WE R datetime #EH, pandas EFH T dateutil FHLk,
IRK— 5y 2R T AR X 0 j . S PR, BRI A B A I R (8] — 1 ), (HA S E K
BixMik, SETHMNMNS —REMRESH 23/24/25 AN/, WEE relativedelta , X
Offset X G A1 Timedelta X RA TR 5] — o] GAL = A A [F 25 RIS, FHA B ECA & 4%,
BT R SRR R s R, I AR IR Mt g8 1E, OAZE R T Offset AHKH
IRZAM. K, REFETERAF G XATE, 4 ST i X AL HR i 8] B A DG 1 fR e, ar
PABK R L#H 2 W X 1 i ie.

10.5 HEFRRBRESHHE

10.5.1 BEIEO

PRI PP 1078 B R 8, BB & L freq SCHBRACE:, Mgy i — N RARKIN %61 BRI —
MEFR N BOLL fib5, BHPHL. B, TIAR =AM, BARRTETE7 a2 N HE¥EZL. N
HISMEMPE N HARHEZLZ . N HEERMNE N HisEZELZ. FIH rolling X &+ N=30 i) BOLL f&#5
CIESIETF

In [101]: import matplotlib.pyplot as plt

In [102]: idx = pd.date_range('20200101', '20201231', freq='B")

In [103]: np.random.seed(2020)

In [104]: data = np.random.randint(-1,2,len(idx)).cumsum() # [/ 24443 37 7|

In [105]: s = pd.Series(data,index=idx)

In [106]: s.head()
Out [106] :

2020-01-01 -1
2020-01-02 -2
2020-01-03 -1
2020-01-06 -1
2020-01-07 -2

Freq: B, dtype: int32

In [107]: r = s.rolling('30D"')

In [108]: plt.plot(s)
Out[108]: [<matplotlib.lines.Line2D at 0x25100dfe7c8>]

(continues on next page)
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In [109]: plt.title('BOLL LINES')

Out [109]: Text(0.5, 1.0, 'BOLL LINES')

In [110]: plt.plot(r.mean())

Out[110]: [<matplotlib.lines.Line2D at 0x25100e67988>]

In [111]: plt.plot(r.mean()+r.std()*2)

Out[111]: [<matplotlib.lines.Line2D at 0x25100e678c8>]

In [112]: plt.plot(r.mean()-r.std()*2)

Out[112]: [<matplotlib.lines.Line2D at 0x25100e72748>]
BOLL LINES

204

15 ~

10 4

2020-01 2020-03 2020-05 2020-07 2020-09 2020-11 2021-01

XFT shift AT, EHAE datetime64 ARTIKFS LR, WTRE freq BALBETHIED:

In [113]: s.shift(freq='50D"') .head()

Out[113]:

2020-02-20
2020-02-21
2020-02-22
2020-02-25
2020-02-26

dtype: int32

T4k, datetime64|ns] KIFFFIEAT diff fERLREAT 2] timedeltab4[ns] BFH, XEeWAHH P J7 (I EEH 7
I 1) 5 21 1 1) o -
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In [114]: my_series = pd.Series(s.index)

In [115]: my_series.head()
Out [115]:

0 2020-01-01

1 2020-01-02

2 2020-01-03

3 2020-01-06

4 2020-01-07

dtype: datetime64[ns]

In [116]: my_series.diff (1) .head()
Out[116]:

0 NaT
1 1 days

2 1 days

3 3 days

4 1 days

dtype: timedelta64[ns]

10.5.2 ERHE

FRFEXT B resample FEEPUFE A 43 B X B groupby HIHVESRAL, AT & XTI 87 51 043 28 71 B e vk 1
SRR

Blhn, Xt B AR AR 10 RIME:

In [117]: s.resample('10D') .mean() .head()
Out[117]:

2020-01-01  -2.000000

2020-01-11 -3.166667

2020-01-21 -3.625000

2020-01-31  -4.000000

2020-02-10 -0.375000

Freq: 10D, dtype: float64

[, USRI N EE LB A, TRLERL apply J5% HE X

In [118]: s.resample('10D').apply(lambda x:x.max()-x.min()).head() # W %
Out[118]:

2020-01-01 3

2020-01-11 4

2020-01-21 4

(continues on next page)
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2020-01-31 2
2020-02-10 4
Freq: 10D, dtype: int32

£ resample HERFHIE B AL FHA KA TERE I, BRI DL TR AR B A0 T35 75 7252 M die/IMELIN TR1 RS 2 H
HIAFBL 00:00:00 TFAGHEIN freq » BELRIANE IS 128 /)N TR B KR B0, FR o 2 e () O iR 4R e, %
JERHR BN freq ZEAF N E14: mdE AT 04, XSO A TE. R E — DA ST

In [119]: idx = pd.date_range('20200101 8:26:35"', '20200101 9:31:58"', freq='77s"')

In [120]: data = np.random.randint(-1,2,len(idx)).cumsum()

In [121]: s = pd.Series(data,index=idx)

In [122]: s.head()
Out[122]:

2020-01-01 08:26:35 -1
2020-01-01 08:27:52 -1
2020-01-01 08:29:09 -2
2020-01-01 08:30:26 -3
2020-01-01 08:31:43 -4
Freq: 77S, dtype: int32

TR S AN AR IR E N 08:24:00 , HAEMMHK 0 S8 72 A freq=7 min 53K, AR D
freq MR T R B f /N TE) 8% 08:26:35 -

In [123]: s.resample('7min') .mean() .head()
Out [123]:

2020-01-01 08:24:00 -1.750000
2020-01-01 08:31:00 -2.600000
2020-01-01 08:38:00 -2.166667
2020-01-01 08:45:00 0.200000
2020-01-01 08:52:00 2.833333

Freq: 7T, dtype: float64

HEHE, FPAENF R BN BB BRI freq #6474, SERS AT PLFESE origin ZEUN start :

In [124]: s.resample('7min', origin='start').mean() .head()
Out [124] :

2020-01-01 08:26:35  -2.333333

2020-01-01 08:33:35 -2.400000

2020-01-01 08:40:35  -1.333333

2020-01-01 08:47:35 1.200000

(continues on next page)
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2020-01-01 08:54:35 3.166667
Freq: 7T, dtype: float64

IR BMEF, BERRS] O AL S — AR, B M, A, Q, BM, BA, BQ, W 1X-B/N & HUH R X 7] ()
e — Ak

In [125]: s = pd.Series(np.random.randint(2,size=366),
el index=pd.date_range('2020-01-01",
et '2020-12-31"))

In [126]: s.resample('M') .mean().head()

Out [126] :

2020-01-31 0.451613
2020-02-29 0.448276
2020-03-31 0.516129
2020-04-30 0.566667
2020-05-31 0.451613

Freq: M, dtype: float64

In [127]: s.resample('MS') .mean().head() # % & —#F, [HZXG[ 1 [

Out [127] :

2020-01-01 0.451613
2020-02-01 0.448276
2020-03-01 0.516129
2020-04-01 0.566667
2020-05-01 0.451613

Freq: MS, dtype: float64

10.6 &3]

10.6.1 Ex1: XPAiEgTENRE

U A % TR BH AR S A Bt 4 -

In [128]: df = pd.read_csv('data/solar.csv', usecols=['Data','Time',
et 'Radiation', 'Temperature b}

In [129]: df.head(3)
Out[129]:

(continues on next page)
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Data Time Radiation Temperature
0 9/29/2016 12:00:00 AM 23:55:26 1.21 48
1 9/29/2016 12:00:00 AM 23:50:23 1.21 48
2 9/29/2016 12:00:00 AM 23:45:26 1.23 48

1. ¥ Datetime, Time &I A—PIAZ] Datetime , RN E/EARLEHT -
2. BEZKIC I [A] [ R) B3 AR HE A — B, VB MR T 1a) &
(a) HR HH T 5 B 1) P T = A B KA B XS I 1 — 2L B () K

(b) AN REVEE, 4540 K 2 5501 8] B i TR) BBV AR IR AN X TR 2 an RAFAE, 1 0T s BB S 1
FEA ] BB A0 Hm tH AR, W& bins=50

3. RUNTARFRXT R Series

(a) TREZSHRSTER 6 DTSR REL

(b) PA=xi. Juris tHms ZH—xmi &, 2000 AR 18] X 18] # i EE 5 51

(c) BEADRI 6 NIFHTRARST B (R S A AR, i BRI i (5] BT I e )

10.6.2 Ex2: KRIESEUREE

BUA —fr 2019 4 HACRIRILSR:

In [130]: df = pd.read_csv('data/fruit.csv')

In [131]: df .head(3)
Out [131]:

Date Fruit Sale
0 2019-04-18 Peach 15
1 2019-12-29 Peach 15
2 2019-06-05 Peach 19

1. Gt Tt
() T LA (15 BRZHD 5T %A MR
(b) 5 BJR — R S A

(c) 4 F B —F TAE L 50 o

(d) 55 85 BRI R R

2. HAVHEE 2 B S MR EF AL AR, ATRISNZIKRATR, WEAAG, SRR
.
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3. FERAFHEFERT 10 AT H & D RSEREEMETF S, JE TR OEM £ T RS8R .
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CHAPTER

ELEVEN

In [1]: import numpy as np

In [2]: import pandas as pd

In [3]: import matplotlib.pyplot as plt

11.1 FRegFlif

11.1.1 Ex1: FIASIFRIESASIERRE

In [4]: M1 = np.random.rand(2,3)

In [5]: M2

np.random.rand(3,4)

In [6]: res = [[sum([M1[i][k] * M2[k] [j] for k in range(Ml.shape[1])]) for j in range(M2.
—»shape[1])] for i in range(M1.shape[0])]

In [7]: ((M1@M2 - res) < le-15).all()
OQut[7]: True

11.1.2 Ex2: EEFXERE

In [8]: A = np.arange(1,10).reshape(3,-1)
In [9]: B = A*(1/A) .sum(1) .reshape(-1,1)
In [10]: B

(continues on next page)
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Out [10]:

array([[1.83333333, 3.66666667, 5.5 1,
[2.46666667, 3.08333333, 3.7 1,
[2.65277778, 3.03174603, 3.41071429]])

11.1.3 Ex3: FR%Fit=

In [11]: np.random.seed(0)

In [12]:

=
]

np.random.randint (10, 20, (8, 5))

In [13]: B

A . sum(0)*A.sum(1) .reshape(-1, 1)/A.sum()

In [14]: res = ((A-B)**2/B).sum()

In [15]: res
Out[15]: 11.842696601945802

11.1.4 Ex4: BOHEMETEAYMERE

JE 5 1%

In [16]: np.random.seed(0)

In [17]: m, n, p = 100, 80, 50

In [18]: B = np.random.randint(0, 2, (m, p))

In [19]: U = np.random.randint(0, 2, (p, n))

In [20]: Z = np.random.randint(0, 2, (m, n))

In [21]: def solution(B=B, U=U, Z=Z):
B L_res = []
Lo for i in range(m):
Ll for j in range(n):
L norm_value = ((B[i]-U[:,j]1)**2).sum()
co L_res.append (norm_value*Z[i] [j])
o return sum(L_res)

(continues on next page)
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In [22]: solution(B, U, Z)
Out[22]: 100566

B T
&Yy =|Bi— Uil W R=Y"5YiZ; » A Numpy i BTG & Ml m R AI9HL, Kb

i=1 j=1
AL T TG Y AR
Yi; = ||Bi — Usll3

> (B — Usj)?

ES
Il
—

[
NE

p p
B+ Ui —2) Bl
1 k=1 k=1

M ERXFTLUE H, B8 0000 A B WATFII S U MFRFI5 A, =00 AN i, v FERE
ATRVE R =AERSY, BB 2 m x n B4 1 FERERHTIREL B X NAT AT I5 M, B85 AN 2 AR K
ANEIAE 1 RERERRSIRLL U XN AIEE AL, SE=ANE e B MRS U GERERARI PR . AT 45 R an
e

~
Il

In [23]: (((B**2).sum(1).reshape(-1,1) + (Ux*2).sum(0) - 2xB@U)*Z) .sum()
Out [23]: 100566

X EAT T RE -

In [24]: %timeit -n 30 solution(B, U, Z)
43.9 ms +- 1.25 ms per loop (mean +- std. dev. of 7 runs, 30 loops each)

In [25]: %timeit -n 30 ((np.ones((m,n))*(B**2).sum(1) .reshape(-1,1) +\
R np.ones((m,n) ) * (U**2) .sum(0) - 2*BQU)*Z) .sum()

697 us +- 141 us per loop (mean +- std. dev. of 7 runs, 30 loops each)

11.1.5 Ex5: EEBHNRAKE

In [26]: f = lambda x:np.diff(np.nonzero(np.r_[1,np.diff(x)!=1,1])) .max()

In [27]: £([1,2,5,6,7])
Out[27]: 3

In [28]: £([3,2,1,2,3,4,6])
OQut[28]: 4
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11.2 pandas Efif}

11.2.1 Ex1: OSIKIREEE

In [29]: df = pd.read_csv('data/pokemon.csv')

In [30]: (df[['HP', 'Attack', 'Defense', 'Sp. Atk', 'Sp. Def', 'Speed'
RN ]].sum(1) !'=df['Total']) .mean()

Out[30]: 0.0

(a)

In [31]: dp_dup = df.drop_duplicates('#', keep='first')

In [32]: dp_dup['Type 1'].nunique()
Out[32]: 18

In [33]: dp_dup['Type 1'].value_counts().index[:3]
Out[33]: Index(['Water', 'Normal', 'Grass'], dtype='object')

(b)

In [34]: attr_dup = dp_dup.drop_duplicates(['Type 1', 'Type 2'])

In [35]: attr_dup.shape[0]
Out [35]: 143

In [36]: L_full = [' '.join([i, j]) if i!=j else i for j in dp_dup['Type 1'
R ]1.unique() for i in dp_dup['Type 1'].unique()]

In [37]: L_part = [' '.join([i, j]) if type(j)!=float else i for i, j in zip(
Lt attr_dup['Type 1'], attr_dup['Type 2']1)]

In [38]: res = set(L_full).difference(set(L_part))

(continues on next page)
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In [39]: len(res) # A%, T4TH T
Out[39]: 181

3.

(a)

In [40]: df['Attack'] .mask(df['Attack']>120, 'high'
o ) .mask(df ['Attack']<50, 'low').mask((50<=df['Attack']
R Y& (df ['Attack']<=120), 'mid').head()

mid

Name: Attack, dtype: object

(b)

In [41]: df['Type 1'].replace({i:str.upper(i) for i in df['Type 1'
R 1.unique(0}) .head )

Name: Type 1, dtype: object

In [42]: df['Type 1'].apply(lambda x:str.upper(x)).head()
Out [42] :

0 GRASS

1 GRASS

2 GRASS

3 GRASS

4 FIRE

Name: Type 1, dtype: object
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In [43]: df['Deviation'] = df[['HP', 'Attack', 'Defense', 'Sp. Atk',
Ll 'Sp. Def', 'Speed']].apply(lambda x:np.max(
(x-x.median()).abs()), 1)

In [44]: df.sort_values('Deviation', ascending=False).head()

Out [44] :

# Name Type 1 Type 2 Total HP Attack Defense Sp. Atk Sp. Def |

—Speed Deviation

230 213 Shuckle Bug Rock 505 20 10 230 10 230 U
—5 215.0

121 113 Chansey Normal NaN 450 250 5 5 35 105 U
—50 207.5

261 242 Blissey Normal NaN 540 255 10 10 75 135 U
—55 190.0

333 306 AggronMega Aggron  Steel NaN 630 70 140 230 60 80 U
—50 155.0

224 208 SteelixMega Steelix  Steel Ground 610 75 125 230 55 95 U
—30 145.0

11.2.2 Ex2: IgEmMEDO

In [45]: np.random.seed(0)
In [46]: s = pd.Series(np.random.randint(-1,2,30).cumsum())

In [47]: s.ewm(alpha=0.2) .mean() .head()
Out [47] :

0 -1.000000
1 -1.000000
2 -1.409836
3 -1.609756
4 -1.725845
dtype: float64

In [48]: def ewm_func(x, alpha=0.2):
ceeo? win = (l1-alpha)**np.arange(x.shape[0])[::-1]
Lt res = (win*x).sum()/win.sum()
R return res

(continues on next page)
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(continued from previous page)

In [49]: s.expanding() .apply(ewm_func) .head()
Out [49] :

0 -1.000000
1 -1.000000
2 -1.409836
3 -1.609756
4 -1.725845
dtype: float64

2.
FHIBERN w; = (1 —a),i€{0,1,...,n—1} , y; FHUWTF:

i = Z?:_ol WiTt—i
t— n—1
E:i:o W;
ot (l—a)p o+ (1 —a)’m o+ o+ (1= )" M (noy

1+l-a)+(1—-a)24+...+(1—a)t

In [50]: s.rolling(window=4).apply(ewm_func).head() # 7075 & & H %k o)

Out [50] :

0 NaN
1 NaN
2 NaN
3 -1.609756
4  -1.826558

dtype: float64

11.3 &5

11.3.1 Exl: AFRITEiRE

In [61]: df = pd.read_csv('data/company.csv')

In [62]: dpt = ['Dairy', 'Bakery']

In [53]: df.query("(age <= 40)&(department == @dpt)&(gender=='M')") head(3)
Out [53]:

EmployeeID birthdate_key age city_name department job_title gender
3611 5791 1/14/1976 40  Kelowna Dairy Dairy Person M
3613 5793 1/22/1975 40 Richmond Bakery Baker M

(continues on next page)
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(continued from previous page)

3615 5795

1/30/19756 40  Nanaimo Dairy Dairy Person M

In [54]: df.loc[(df.age<=40)&df.department.isin(dpt)&(df.gender=='M')] head(3)

Out [54]:
EmployeeID birthdate_key age city_name department job_title gender
3611 5791 1/14/1976 40  Kelowna Dairy Dairy Person M
3613 5793 1/22/1975 40 Richmond Bakery Baker M
3615 5795 1/30/1975 40  Nanaimo Dairy Dairy Person M
2.

In [55]: df.iloc[(df.EmployeeID’%2==1).values, [0,2,-2]].head()

Out [55] :

EmployeeID age job_title
1 1319 58 VP Stores
3 1321 56 VP Human Resources
5 1323 53 Exec Assistant, VP Stores
6 1325 51 Exec Assistant, Legal Counsel
8 1329 48 Store Manager

3.

In [66]: df_op

In [57]: df_op

In [68]: df_op

In [69]: df_op

In [60]: df_op.

In [61]: df_op.

In [62]: df_op

In [63]: df_op

In [64]: df_op.

OQut[64]: True

df .

= df _

= df_

= df_

index

index

= df_

= df_

equal

copy ()

op.set_index(df_op.columns[-3:].tolist()).swaplevel(0,2,axis=0)

op.reset_index(level=1)

op.rename_axis(index={'gender':'Gender'})

= df_op.index.map(lambda x:'_'.join(x))

= df_op.index.map(lambda x:tuple(x.split('_')))

op.rename_axis(index=['gender', 'department'])

op.reset_index() .reindex(df.columns, axis=1)

s(df)
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11.3.2 Ex2: I555#iEeE

1.
In [65]: df = pd.read_csv('data/chocolate.csv')
In [66]: df.columns = [' '.join(i.split('\n')) for i in df.columns]
In [67]: df.head(3)
Out [67] :
Company Review Date Cocoa Percent Company Location Rating
0 A. Morin 2016 63% France 3.75
1 A. Morin 2015 70% France 2.75
2 A. Morin 2015 70% France 3.00
2.
In [68]: df['Cocoa Percent'] = df['Cocoa Percent'].apply(lambda x:float(x[:-1])/100)
In [69]: df.query('(Rating<3)&( Cocoa Percent > Cocoa Percent” .median())') .head(3)
Out [69]:
Company Review Date Cocoa Percent Company Location Rating
33 Akesson's (Pralus) 2010 0.75 Switzerland 2.75
34 Akesson's (Pralus) 2010 0.75 Switzerland 2.75
36 Alain Ducasse 2014 0.75 France 2.75
3.
In [70]: idx = pd.IndexSlice
In [71]: exclude = ['France', 'Canada', 'Amsterdam', 'Belgium']
In [72]: res = df.set_index(['Review Date', 'Company Location']).sort_index(level=0)
In [73]: res.loc[idx[2012:,~res.index.get_level_values(1l).isin(exclude)],:].head(3)
Out [73]:

Company Cocoa Percent Rating

Review Date Company Location

2012 Australia Bahen & Co. 0.7 3.0
Australia Bahen & Co. 0.7 2.5
Australia Bahen & Co. 0.7 2.5
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11.4 5348

11.4.1 Ex1: §EIELE

YA — I R FREMEARSE, H Brand, Disp., HP M AMREREMM. KIWEE. RIPLEHH .

In [74]: df = pd.read_csv('data/car.csv')

In [75]: df.head(3)

Out [75]:
Brand Price Country Reliability Mileage Type Weight Disp. HP
0 Eagle Summit 4 8895 USA 4.0 33 Small 2560 97 113
1 Ford Escort 4 7402 USA 2.0 33 Small 2345 114 90
2 Ford Festiva 4 6319 Korea 4.0 37 Small 1845 81 63
1

In [76]: df.groupby('Country').filter(lambda x:x.shape[0]>2).groupby(
R 'Country') ['Price'] .agg([(

e 'CoV', lambda x: x.std()/x.mean()), 'mean', 'count'l])

OQut [76] :
CoV mean count

Country
Japan 0.387429 13938.052632 19
Japan/USA 0.240040 10067.571429
Korea 0.243435 7857.333333 3
USA 0.203344 12543.269231 26

2.

In [77]: df.shape[0]
Out [77]: 60

In [78]: condition = ['Head']*20+['Mid']*20+['Tail']*20

In [79]: df.groupby(condition) ['Price'] .mean()

Out [79]:
Head 9069.95
Mid 13356.40

Tail 15420.65
Name: Price, dtype: float64
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In [80]:

In [81]:

res = df.groupby('Type') .agg({'Price': ['max'], 'HP':

res.columns

res.columns.map(lambda x:'_'.join(x))

['min']1})

In [82]: res
Out [82] :
Price_max HP_min
Type
Compact 18900 95
Large 17257 150
Medium 24760 110
Small 9995 63
Sporty 13945 92
Van 15395 106
4.
In [83]: def normalize(s):
..... s_min, s_max = s.min(), s.max()
..... res = (s - s_min)/(s_max - s_min)
..... return res
In [84]: df.groupby('Type') ['HP'].transform(normalize).head()
Out [84] :
0 1.00
1 0.54
2 0.00
3 0.58
4 0.80

Name: HP, dtype: float64

o.
In [85]: df.groupby('Type') [['HP', 'Disp.']].apply(

..... lambda x:np.corrcoef (x['HP'].values, x['Disp.'].values)[0,1])
Out [85] :
Type
Compact 0.586087
Large -0.242765
Medium 0.370491
Small 0.603916
Sporty 0.871426

(continues on next page)
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(continued from previous page)

Van 0.819881
dtype: float64

11.4.2 Ex2: SEIR transform HEY

In [86]: class my_groupby:
L def __init__(self, my_df, group_cols):
R self.my_df = my_df.copy()
et self .groups = my_df [group_cols].drop_duplicates()
L if isinstance(self.groups, pd.Series):
et self.groups = self.groups.to_frame()
R self .group_cols = self.groups.columns.tolist()
R self.groups = {i: self.groups[i].values.tolist(
et ) for i in self.groups.columns}
P self.transform_col = None
Lo def __getitem__(self, col):
et self.pr_col = [col] if isinstance(col, str) else list(col)
Lol return self
Lo def transform(self, my_func):
Lt self .num = len(self.groups[self.group_cols[0]])
R L_order, L_value = np.array([]), np.array([])
Lt for i in range(self.num):
et group_df = self.my_df.reset_index().copy()
Lt for col in self.group_cols:
Lt group_df = group_df [group_df [col]==self.groups[col] [i]]
Lt group_df = group_df [self.pr_coll
R if group_df.shape[1] == 1:
Lt group_df = group_df.iloc[:, 0]
Lo group_res = my_func(group_df)
L if not isinstance(group_res, pd.Series):
Lt group_res = pd.Series(group_res,
caa index=group_df.index,
et name=group_df .name)
L L_order = np.r_[L_order, group_res.index]
R L_value = np.r_[L_value, group_res.values]
o self.res = pd.Series(pd.Series(L_value, index=L_order) .sort_index(
L ) .values, index=self .my_df .reset_index(
et ) .index, name=my_func._ _name__)

et return self.res

In [87]: my_groupby(df, 'Type')

(continues on next page)
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(continued from previous page)

Out[87]: <__main__.my_groupby at 0x251057755c8>

LV TIp R

In [88]: def f(s):
L res = (s-s.min())/(s.max()-s.min())

ceeet return res

In [89]: my_groupby(df, 'Type')['Price'].transform(f).head()

Out [89] :

0 0.733592
1 0.372003
2 0.109712
3 0.186244
4 0.177525

Name: f, dtype: float64

In [90]: df.groupby('Type') ['Price'].transform(f).head()
Out [90] :

0 0.733592

1 0.372003

2 0.109712

3 0.186244

4 0.177525

Name: Price, dtype: float64

LHHL
In [91]: my_groupby(df, ['Type','Country'])['Price'].transform(f).head()
Out[91]:

0 1.000000

1 0.000000

2 0.000000

3 0.000000

4 0.196357

Name: f, dtype: float64

In [92]: df.groupby(['Type', 'Country'])['Price'].transform(f).head()

Out [92] :
0 1.000000
1 0.000000

2 0.000000

(continues on next page)
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(continued from previous page)

3 0.000000
4 0.196357
Name: Price, dtype: float64

PRS-

In [93]: my_groupby(df, 'Type')['Price'].transform(lambda x:x.mean()).head()
Out [93]:

7682.384615

7682.384615

7682.384615

7682.384615

7682.384615

Name: <lambda>, dtype: float64

> W N =, O

In [94]: df.groupby('Type') ['Price'] .transform(lambda x:x.mean()).head()
Out [94] :

0 7682.384615

1 7682.384615

2 7682.384615

3 7682.384615

4 7682.384615

Name: Price, dtype: float64

eyl

In [95]: my_groupby(df, 'Type')['Disp.', 'HP'].transform(
Ll lambda x: x['Disp.']/x.HP) .head()

Out [95]

0 0.858407

1 1.266667

2 1.285714

3 0.989130

4 1.097087

Name: <lambda>, dtype: float64
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11.5 TR

11.5.1 Ex1: EEHAEXHYIEURE

In [96]: df = pd.read_csv('data/drugs.csv').sort_values([
o 'State', 'COUNTY', 'SubstanceName'],ignore_index=True)

In [97]: res = df.pivot(index=['State','COUNTY','SubstanceName'
L 1, columns='YYYY', values='DrugReports'
L ) .reset_index() .rename_axis(columns={'YYYY':''})

In [98]: res.head(5)

State COUNTY SubstanceName 2010 2011 2012 2013 2014 2015 2016 2017

0 KY ADAIR Buprenorphine NaN 3.0 5.0 4.0 27.0 5.0 7.0 10.0
1 KY ADAIR Codeine NaN NaN 1.0 NaN NaN NaN NaN 1.0
2 KY ADAIR Fentanyl NaN NaN 1.0 NaN NaN NaN NaN NaN
3 KY ADAIR Heroin NaN NaN 1.0 2.0 NaN 1.0 NaN 2.0
4 KY ADAIR Hydrocodone 6.0 9.0 10.0 10.0 9.0 7.0 11.0 3.0

In [99]: res_melted = res.melt(id_vars = ['State','COUNTY', 'SubstanceName'],
L value_vars = res.columns[-8:],
et var_name = 'YYYY',
Ll value_name = 'DrugReports').dropna(
Lt subset=['DrugReports'])

In [100]: res_melted = res_melted[df.columns].sort_values([
ceaast 'State', 'COUNTY', 'SubstancelName'],ignore_index=True
e ) .astype({'YYYY':'int64', 'DrugReports':'int64'})
.....: res_melted.equals(df)

Out[100]: True

G —:
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In [101]: res = df.pivot_table(index='YYYY', columns='State',
et values='DrugReports', aggfunc='sum')

In [102]: res.head(3)

Out[102]:

State KY OH PA VA wv
YYYY

2010 10453 19707 19814 8685 2890
2011 10289 20330 19987 6749 3271
2012 10722 23145 19959 7831 3376

In [103]: res = df.groupby(['State', 'YYYY']) ['DrugReports'].sum(
el ) .to_frame() .unstack(0) .droplevel(0,axis=1)

In [104]: res.head(3)

Out [104] :

State KY OH PA VA wv
YYYY

2010 10453 19707 19814 8685 2890
2011 10289 20330 19987 6749 3271
2012 10722 23145 19959 7831 3376

11.5.2 Ex2: $57kAY wide_to_long ik

In [105]: df = pd.DataFrame({'Class':[1,2],
e 'Name':['San Zhang', 'Si Li'],
e 'Chinese':[80, 90],
'Math':[80, 751})

In [106]: df
Out [106] :

Class Name Chinese Math
0 1 San Zhang 80 80
1 2 Si Li 90 75

In [107]: df = df.rename(columns={'Chinese':'pre_Chinese', 'Math':'pre_Math'})

(continues on next page)

11.5. TR 221




Joyful Pandas, Release 1.0

(continued from previous page)

In

Out

[108]:

[108]:

Class

w N = O

1

1
2
2

pd.wide_to_long(df,

stubnames=["'pre'],

i = ['Class', 'Name'],
j='Subject',
sep='_',

suffix='.+') .reset_index() .rename(columns={'pre':'Grade'})

Name Subject Grade

San Zhang Chinese 80
San Zhang Math 80
Si Li Chinese 90
Si Li Math 75

11.6 &EE

11.6.1 Ex1: EEEIEHIEE

In [109]: date = pd.date_range('20200412', '20201116"').to_series()
In [110]: date = date.dt.month.astype('string').str.zfill(2
...... ) +'-'+ date.dt.day.astype('string'
...... ).str.zfill(2) +'-'+ '2020'
In [111]: date = date.tolist()
In [112]: L = []
In [113]: for 4 in date:

df = pd.read_csv('data/us_report/' + d + '.csv', index_col='Province_State')
data = df.loc['New York', ['Confirmed','Deaths',
'Recovered', 'Active']]

L.append(data.to_frame().T)

In [114]: res = pd.concat(L)

In [115]: res.index = date

(continues on next page)
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(continued from previous page)

In [116]: res.head()

Out[116] :

Confirmed Deaths Recovered Active
04-12-2020 189033 9385 23887 179648
04-13-2020 195749 10058 23887 185691
04-14-2020 203020 10842 23887 192178
04-15-2020 214454 11617 23887 202837
04-16-2020 223691 14832 23887 208859

11.6.2 Ex2: SCI join %Y

In [117]: def join(dfl, df2, how='left'):
e res_col = dfl.columns.tolist() + df2.columns.tolist()
e dup = dfl.index.unique() .intersection(df2.index.unique())
R res_df = pd.DataFrame(columns = res_col)
..... : for label in dup:
e cartesian = [list(i)+list(j) for i in dfl.loc[label
el ].values for j in df2.loc[label].values]
..... : dup_df = pd.DataFrame(cartesian, index = [label]*len(
R cartesian), columns = res_col)
R res_df = pd.concat([res_df,dup_df])
e if how in ['left', 'outer']:
e for label in dfl.index.unique().difference(dup):
enesl if isinstance(dfl.loc[label], pd.DataFrame):
e cat = [list(i)+[np.nan]*df2.shape[1l
e ] for i in dfl.loc[label].values]
e else: cat = [list(i)+[np.nan]*df2.shapel[1
e ] for i in dfil.loc[label].to_frame().values]
el dup_df = pd.DataFrame(cat, index = [label

..... : J*len(cat), columns = res_col)

e res_df = pd.concat([res_df,dup_df])

R if how in ['right', 'outer']:

e for label in df2.index.unique() .difference(dup):

e if isinstance(df2.loc[label], pd.DataFrame):

e cat = [[np.nan]+list(i)*dfl.shapel[1l

e ] for i in df2.loc[label].values]

e else: cat = [[np.nan]+list(i)*df1l.shapel[l

et ] for i in df2.loc[label].to_frame() .values]
dup_df

pd.DataFrame(cat, index = [label

R J*len(cat), columns = res_col)

..... : res_df = pd.concat([res_df,dup_df])

et return res_df

(continues on next page)
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(continued from previous page)

In [118]: df1 = pd.DataFrame({'coll':1ist('01234')}, index=list('AABCD'))

In [119]: df1
Out [119]:
coll

0

o aQ w = =
SwN e

In [120]: df2 = pd.DataFrame({'col2':list('opqrst')}, index=list('ABBCEE'))

In [121]: df2
Out[121]:
col2

o

MH M Q W W =
n K QO T

ot

In [122]: join(dfl, df2, how='outer')

Out [122] :
coll col2
A 0 o
A 1 o
B 2 P
B 2 q
C 3 r
D 4 NaN
E NaN s
E NaN t
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11.7 ERKER

11.7.1 Ex1: FRK(ESEFIAHECHERSIE

In [123]: df = pd.read_csv('data/missing_chi.csv')

In [124]: cat_1 = df.X_1.fillna('NaN') .mask(df.X_1.notna()).fillna("NotNaN")

In [125]: cat_2 = df.X_2.fillna('NaN') .mask(df.X_2.notna()).fillna("NotNaN")

In [126]: df_1 = pd.crosstab(cat_1, df.y, margins=True)

In [127]: df_2 = pd.crosstab(cat_2, df.y, margins=True)

In [128]: def compute_S(my_df):
et s =1
R for i in range(2):
R for j in range(2):
E = my_df.iat[i, j]
F = my_df.iat[i, 2]*my_df.iat[2, j1/my_df.iat[2,2]
R S.append ((E-F) **2/F)
e return sum(S)

In [129]: resl = compute_S(df_1)

In [130]: res2 = compute_S(df_2)

In [131]: from scipy.stats import chi2

In [132]: chi2.sf(resl, 1) # X_1 ®IH p 1 # TeEl hAEx, 4%
Out[132]: 0.9712760884395901

In [133]: chi2.sf(res2, 1) # X 2 ey p 1 # A AMAA, HY
Out [133]: 7.459641265637543e-166

45 R 5 scipy.stats.chi2_ contingency fFEAMER Yates 1 1ERIBH T 54—

In [134]: from scipy.stats import chi2_contingency

In [135]: chi2_contingency(pd.crosstab(cat_1, df.y), correction=False) [1]
Out [135]: 0.9712760884395901

(continues on next page)
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(continued from previous page)

In [136]: chi2_contingency(pd.crosstab(cat_2, df.y), correction=False) [1]
Out[136]: 7.459641265637543e-166

11.7.2 Ex2: FIEYIRBUFR S KRR

In [137]: from sklearn.neighbors import KNeighborsRegressor

In [138]: df = pd.read_excel('data/color.xlsx"')

In [139]: df_dummies = pd.get_dummies(df.Color)

1

In [140]: stack_list

In [141]: for col in df_dummies.columns:
ceela clf = KNeighborsRegressor(n_neighbors=6)
e clf.fit(df.iloc[:,:2], df_dummies[col])
e res = clf .predict([[0.8, -0.2]]) .reshape(-1,1)
R stack_list.append(res)

In [142]: code_res = pd.Series(np.hstack(stack_list).argmax(1))

In [143]: df_dummies.columns[code_res[0]]
Out [143]: 'Yellow'

In [144]: from sklearn.neighbors import KNeighborsRegressor

In [145]: df = pd.read_csv('data/audit.csv')

In [146]: res_df = df.copy()

In [147]: df = pd.concat([pd.get_dummies(df[['Marital', 'Gender'l]),

e df [['Age', 'Income', 'Hours']].apply(
cea lambda x:(x-x.min())/(x.max()-x.min())), df.Employment],1)

In [148]: X_train = df.query('Employment.notna()')

(continues on next page)
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(continued from previous page)

In [149]: X_test = df.query('Employment.isna()"')

In [150]: df_dummies = pd.get_dummies(X_train.Employment)

In [151]: stack_list 1

In [152]: for col in df_dummies.columns:
ceea clf = KNeighborsRegressor(n_neighbors=6)
e clf.fit(X_train.iloc[:,:-1], df_dummies[col])
e res = clf .predict(X_test.iloc[:,:-1]) .reshape(-1,1)
R stack_list.append(res)

In [153]: code_res = pd.Series(np.hstack(stack_list).argmax(1))

In [154]: cat_res = code_res.replace(dict(zip(list(

ceenat range (df _dummies.shape[0])),df_dummies.columns)))

In [155]: res_df.loc[res_df.Employment.isna(), 'Employment'] = cat_res.values

In [156]: res_df.isna() .sum()
Out [156] :
ID

Age
Employment
Marital
Income

Gender

O O O O O O o

Hours

dtype: int64

11.8 AR

11.8.1 Ex1: EEERBEHIESE

In [157]: df = pd.read_excel('data/house_info.xls', usecols=[
e 'floor','year','area', 'price'])

(continues on next page)
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In [158]: df.year = pd.to_numeric(df.year.str[:-2]).astype('Int64')

In [159]: df.head(3)

Out [159]:

floor year area price
0 ®E (k6 Z) 1986 58.23 m° 155 4
1 FE (#£ 20 B> 2020 88 m 155 4

2 {KE (3£ 28 2) 2010 89.33 m*° 365 /7

In [160]: pat = '(\w B) (F (\d#) E) '
In [161]: new_cols = df.floor.str.extract(pat) .rename(

e columns={0: 'Level', 1:'Highest'})

In [162]: df = pd.concat([df.drop(columns=['floor']), new_cols], 1)

In [163]: df.head(3)

Out [163] :
year area price Level Highest
0 1986 58.23 m* 155 7 =05 6
1 2020 88 m' 155 /4 B 20
2 2010 89.33 m*° 365 /4 KE 28
3.

In [164]: s_area = pd.to_numeric(df.area.str[:-1])
In [165]: s_price = pd.to_numeric(df.price.str[:-1])
In [166]: df['avg_price'] = ((s_price/s_area)*10000) .astype(

et "int') .astype('string') + 'J0/°F K

In [167]: df.head(3)

Out [167] :

year area price Level Highest avg_price
0 1986 58.23 m* 155 /4 &2 6 26618 TL/FXkK
1 2020 88 m* 155 77 R 20 17613 T/ F*k
2 2010 89.33 m° 365 7 = 28 40859 JL/FX
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11.8.2 Ex2: (BUIRSHEE) BIAEURE

1

In [168]: df = pd.read_csv('data/script.csv')
In [169]: df.columns = df.columns.str.strip()
In [170]: df.groupby(['Season', 'Episode'])['Sentence'].count().head()
Out [170]:
Season Episode
Season 1 Episode 1 327

Episode 10 266

Episode 2 283

Episode 3 353

Episode 4 404

Name: Sentence, dtype: int64

2.
In [171]: df.set_index('Name').Sentence.str.split().str.len(
...... ) .groupby ('Name ') .mean() .sort_values(ascending=False) .head()
Out[171]:
Name
male singer 109.000000
slave owner 77.000000
manderly 62.000000
lollys stokeworth 62.000000
dothraki matron 56.666667

Name: Sentence, dtype: float64

In [172]:

s = pd.Series(df.Sentence.values, index=df.Name.shift(-1))

In [173]: s.str.count('\7').groupby('Name').sum().sort_values(ascending=False) .head()

Out [173]:

Name

tyrion lannister 527
jon snow 374
jaime lannister 283
arya stark 265
cersei lannister 246

dtype: int64
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11.9 &R

11.9.1 Ex1: itRHEIAIZERI

In [174]: def my_crosstab(sl, s2, dropna=True):
et idxl = (sl.cat.categories if sl.dtype.name == 'category' and
el not dropna else sl.unique())
el idx2 = (s2.cat.categories if s2.dtype.name == 'category' and
e not dropna else s2.unique())
R res = pd.DataFrame(np.zeros((idx1l.shape[0], idx2.shape[0])),
e index=idx1, columns=idx2)
e for i, j in zip(sl, s2):
ceeent res.at[i, jl += 1
e res = res.rename_axis(index=sl.name, columns=s2.name).astype('int')

ceee et return res

In [175]: df = pd.DataFrame({'A':['a','b','c','a'],
e 'B':['cat','cat','dog','cat']})

In [176]: df.B = df.B.astype('category').cat.add_categories('sheep')

In [177]: my_crosstab(df.A, df.B)

Out [177] :
B cat dog
A

2

1 0
c 0

In [178]: my_crosstab(df.A, df.B, dropna=False)

Out [178]:
B cat dog sheep
A
2
1
c 0 1 0
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11.9.2 Ex2: {EREIEE

In [179]: df = pd.read_csv('data/diamonds.csv')

In [180]: s_obj, s_cat = df.cut, df.cut.astype('category')

In [181]: Ytimeit -n 30 s_obj.nunique()
2.49 ms +- 295 us per loop (mean +- std. dev. of 7 runs, 30 loops each)

In [182]: Jtimeit -n 30 s_cat.nunique()
662 us +- 63.2 us per loop (mean +- std. dev. of 7 runs, 30 loops each)

In [183]: df.cut = df.cut.astype('category').cat.reorder_categories([

R 'Fair', 'Good', 'Very Good', 'Premium', 'Ideal'],ordered=True)

In [184]: df.clarity = df.clarity.astype('category').cat.reorder_categories([
et 'I1', 'sI2', 'sIi', 'vs2', 'vsi', 'vvs2', 'VVsi', 'IF'],ordered=True)

In [185]: res = df.sort_values(['cut', 'clarity'], ascending=[False, Truel])

In [186]: res.head(3)

Out [186] :

carat cut clarity price
315 0.96 Ideal I1 2801
535 0.96 Ideal I1 2826
5561  0.97 Ideal I1 2830

In [187]: res.tail(3)

Out [187]:
carat cut clarity price
47407  0.52 Fair IF 1849
49683 0.52 Fair IF 2144
50126  0.47 Fair IF 2211
3.

In [188]: df.cut = df.cut.cat.reorder_categories(

el df .cut.cat.categories[::-1])

(continues on next page)
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In [189]: df.clarity = df.clarity.cat.reorder_categories(

...... df .clarity.cat.categories[::-1])
In [190]: df.cut = df.cut.cat.codes # 77 % —: A/l cat.codes
In [191]: clarity_cat = df.clarity.cat.categories
In [192]: df.clarity = df.clarity.replace(dict(zip(

...... clarity_cat, np.arange(

...... len(clarity_cat))))) # 77/ —: (il replace BLif
In [193]: df.head(3)
Out [193]:

carat cut clarity price
0 0.23 0 6 326
1 0.21 1 5 326
2 0.23 3 3 327

4.
In [194]: q = [0, 0.2, 0.4, 0.6, 0.8, 1]
In [195]: point = [-np.infty, 1000, 3500, 5500, 18000, np.infty]
In [196]: avg = df.price / df.carat
In [197]: df['avg_cut'] = pd.cut(avg, bins=point, labels=[

...... 'Very Low', 'Low', 'Mid', 'High', 'Very High'])
In [198]: df['avg_qcut'] = pd.qcut(avg, g=q, labels=[

...... 'Very Low', 'Low', 'Mid', 'High', 'Very High'l)
In [199]: df.head()
Out [199]:

carat cut clarity price avg_cut avg_qcut
0 0.23 0 6 326 Low Very Low
1 0.21 1 5 326 Low Very Low

(continues on next page)

232 Chapter 11. SEEE




Joyful Pandas, Release 1.0

(continued from previous page)

2 0.23 3 3 327 Low Very Low

3 0.29 1 4 334 Low Very Low

4 0.31 3 6 335 Low Very Low
d.

In [200]: df.avg_cut.unique()

Out [200] :

['Low', 'Mid', 'High']

Categories (3, object): ['Low' < 'Mid' < 'High']

In [201]: df.avg_cut.cat.categories
Out[201]: Index(['Very Low', 'Low', 'Mid', 'High', 'Very High'], dtype='object')

In [202]: df.avg_cut = df.avg_cut.cat.remove_categories([

..... : 'Very Low', 'Very High'l)

In [203]: df.avg_cut.head(3)

Out [203] :
0 Low
1 Low
2 Low

Name: avg_cut, dtype: category
Categories (3, object): ['Low' < 'Mid' < 'High']

In [204]: interval_avg = pd.Intervallndex(pd.qcut(avg, g=q))

In [205]: interval_avg.right.to_series() .reset_index(drop=True) .head(3)

Out [205] :

0 2295.0
1 2295.0
2 2295.0

dtype: float64

In [206]: interval_avg.left.to_series().reset_index(drop=True) .head(3)
Out [206] :

0 1051.162

1 1051.162

2 1051.162

dtype: float64

(continues on next page)
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In [207]: interval_avg.length.to_series().reset_index(drop=True) .head(3)
Out [207] :

0 1243.838

1 1243.838

2 1243.838

dtype: float64

11.10 BIEEEE

11.10.1 Ex1: KPAsEgiEiEeE

In [208]: df = pd.read_csv('data/solar.csv', usecols=['Data','Time',
e 'Radiation', 'Temperature'])

In [209]: solar_date = df.Data.str.extract('([/|\w]l+\s).+"') [0]
In [210]: df['Data'] = pd.to_datetime(solar_date + df.Time)
In [211]: df = df.drop(columns='Time') .rename(columns={'Data':'Datetime'}

e ) .set_index('Datetime') .sort_index()

In [212]: df.head(3)

Out[212]:
Radiation Temperature
Datetime
2016-09-01 00:00:08 2.58 51
2016-09-01 00:05:10 2.83 51
2016-09-01 00:20:06 2.16 51
2.
(a)

In [213]: s = df.index.to_series().reset_index(drop=True) .diff().dt.total_seconds()

In [214]: max_3 = s.nlargest(3).index

(continues on next page)
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In [215]: df.index[max_3.union(max_3-1)]

Out [215] :

DatetimeIndex (['2016-09-29 23:55:26', '2016-10-01 00:00:19',
'2016-11-29 19:05:02', '2016-12-01 00:00:02',
'2016-12-05 20:45:53"', '2016-12-08 11:10:42'],

dtype='datetime64[ns]', name='Datetime', freq=None)

(b)

In [216]: res = s.mask((s>s.quantile(0.99))|(s<s.quantile(0.01)))

In [217]: _ = plt.hist(res, bins=50)

6000
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3000 A

2000 -

1000

T T
290 300 310 320 330

3.

(a)

In [218]: res = df.Radiation.rolling('6H').corr(df.Temperature)

In [219]: res.tail(3)

Out [219] :

Datetime

2016-12-31 23:45:04 0.328574
2016-12-31 23:50:03 0.261883
2016-12-31 23:55:01 0.262406
dtype: float64
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(b)

In [220]: res = df.Temperature.resample('6H', origin='03:00:00") .mean()

In [221]: res.head(3)

Out [221]:

Datetime

2016-08-31 21:00:00 51.218750

2016-09-01 03:00:00 50.033333

2016-09-01 09:00:00 59.379310

Freq: 6H, Name: Temperature, dtype: float64

()

In [222]: my_dt = df.index.shift(freq='-6H")

In [223]: int_loc = [df.index.get_loc(i, method='nearest') for i in my_dt]

In [224]: res = df.Radiation.iloc[int_loc]

In [225]: res.tail(3)

Out [225] :

Datetime

2016-12-31 17:45:02 9.33
2016-12-31 17:50:01 8.49
2016-12-31 17:55:02 5.84
Name: Radiation, dtype: float64

11.10.2 Ex2: KPESEURE

In [226]: df = pd.read_csv('data/fruit.csv')
In [227]: df.Date = pd.to_datetime(df.Date)
In [228]: df_grape = df.query("Fruit == 'Grape'")
In [229]: res = df_grape.groupby([np.where(df_grape.Date.dt.day<=15,
R 'First', 'Second'),df_grape.Date.dt.month]

ceeeal Y['Sale'] .mean() .to_frame() .unstack(0
e ) .droplevel(0,axis=1)

(continues on next page)
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In [230]: res = (res.First/res.Second).rename_axis('Month')

In [231]: res.head()

Out [231]:
Month

1 1.174998
2 0.968890
3 0.951351
4 1.020797
5 0.931061

dtype: float64

(b)
In [232]: df[df.Date.dt.is_month_end].query("Fruit == 'Pear'"
e ) .groupby('Date') .Sale.sum() .head ()
Out [232]:
Date

2019-01-31 847
2019-02-28 774
2019-03-31 761
2019-04-30 648
2019-05-31 616
Name: Sale, dtype: int64

()

In [233]: df[df.Date.isin(pd.date_range('20190101', '20191231"',
e freq='BM'))].query("Fruit == 'Pear'"
el ) .groupby('Date') .Sale.mean() .head()

Out [233] :

Date

2019-01-31 60.500000
2019-02-28 59.538462
2019-03-29 56.666667
2019-04-30 64.800000
2019-05-31 61.600000

Name: Sale, dtype: float64

(d)
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In [234]: target_dt = df.drop_duplicates() .groupby(df.Date.drop_duplicates(
e ) .dt.month) ['Date'] .nlargest(5) .reset_index(drop=True)

In [235]: res = df.set_index('Date').loc[target_dt].reset_index(
e ) .query("Fruit == 'Apple'")

In [236]: res = res.groupby(res.Date.dt.month) ['Sale'] .mean(

e ) .rename_axis('Month')

In [237]: res.head()

Out [237] :
Month

1 65.313725
2 54.061538
3 59.325581
4 65.795455
5 57.465116

Name: Sale, dtype: float64

In [238]: month_order = ['January','February', 'March','April',
et 'May', 'June', 'July', 'August’', 'September’',
e 'October', 'November', 'December']

In [239]: week_order = ['Mon','Tue','Wed','Thu','Fri','Sat','Sum']

In [240]: groupl = df.Date.dt.month_name().astype('category').cat.reorder_categories(

e month_order, ordered=True)

In [241]: group2 = df.Fruit

In [242]: group3 = df.Date.dt.dayofweek.replace(dict(zip(range(7),week_order))
e ) .astype('category') .cat.reorder_categories(
R week_order, ordered=True)

In [243]: res = df.groupby([groupl, group2,group3])['Sale'].count().to_frame(
R ) .unstack(0) .droplevel(0,axis=1)

(continues on next page)
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In [244]: res.head()

Out [244] :
Date January February March April May June July August September October Novemberj
— December
Fruit Date U
Apple Mon 46 43 43 47 43 40 41 38 59 42 39,
— 45
Tue 50 40 44 52 46 39 50 42 40 57 47,
. 47
Wed 50 47 37 43 39 39 58 43 35 46 47,
- 38
Thu 45 35 31 47 58 33 52 44 36 63 374
— 40
Fri 32 33 52 31 46 38 37 48 34 37 46,
— 41
3.
In [245]: df_apple = df [(df.Fruit=="'Apple')&(
el ~df .Date.dt.dayofweek.isin([5,6]))]
In [246]: s = pd.Series(df_apple.Sale.values,
e index=df _apple.Date) .groupby('Date') .sum()
In [247]: res = s.rolling('10D') .mean() .reindex(
el pd.date_range('20190101"','20191231"')) .fillna(method="'£ffill")
In [248]: res.head()
Out [248] :
2019-01-01 189.000000
2019-01-02 335.500000
2019-01-03 520.333333
2019-01-04 527.750000
2019-01-05 527.750000
Freq: D, dtype: float64
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