AN T AR . Raevra], ERAL, HRAMAD A
SR AT T2 R AR M i (B EA IR T R ASE)
AT A 2 AT 2 7 1] Y X 28 34 855

HIBEHA 50

Introduction to Data Science

Eii—: PythonZmfEEHi

A 14
#BE, KA
Email: huangzhy @ustc.edu.cn, cheneh@ustc.edu.cn
R E R
http://staff.ustc.edu.cn/~huangzhy/Course/D$202.html
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Python. Jupyter notebook & /)
Python # 7t
FEFRZ Rl numpy
AR AT 5 R AR AL 2R
pandas &
sklearn )&
FAE TAZ
A )| %
P& SUREAE By AT
IR WEFE



Python ) ¥

Pythont £l 46 A & 71 = A Guido van Rossum, 1989
£, HTIRZEFTEY, Guidoff 4 5 Pythoniz
BTN Y

Python4 ¥ 3k 8 Guidoff = % # & 4, | Monty
Python's Flying Circus . i 2 X N 357 89 74
Pythontyi& =, #E LI ey 3E & (— f CHashell 2 g,
k2, FIR, THENIEE).

Python 272000410 A 16 H X fi, & E A%
Python 2.7, Python 3T2008F12A3H X, 5%
45 5 Python 2,




Why Python?

BEEE, 7 LF

WOAWE =K FE, #wnumpy. pandas. sklearn,

7 & B AT B NS5 FEH

R FH o

M B —"ME%, CEEZ 5100017

KA, Java R T & 510017, TPython™ g R &2017
AR TCiEE, Python # iy R 84X FE = #.
gﬁ@i%ﬁﬁﬁﬁﬁ%ﬁ%ﬁﬁﬁﬁ, REBREUEZREL 2 HA



Python'% 3
o
o El AEERK
O TR BT B R 1E & 4L R python lAR
https://www.python.org/downloads/release/python-385/

Files

Version Operating System Description MD5 Sum File Size GPG
Gzipped source tarball Source release e2f52bcf531c8cc94732c0bef933ff0 24149103 SIG
XZ compressed source tarball Source release 35b5a3d0254c1c59be9736373d429dbT 18019640 SIG
macOS 64-bit installer Mac OS X for 0S X 10.9 and later 2f8a736eeb307a27f1998cfd07f22440 30238024 SIG
Windows help file Windows 3079d9cf19ac09d 7b3e5eb3fb05581c4 8528031 SIG
Windows x86-64 embeddabile zip file windows for AMDE4/EMB4T/x64 T3bdTaab047b81f83e473efbbd5652a0 8168581 SIG
Windows x86-64 executable installer Windows for AMDE4/EMB4T/x64 0ba2e%ca29b719da6e0b81f7{33f08f6 27864320 SIG
windows x86-64 web-based installer windows for AMDE4/EMB4T/x64 eeab52a08398a009c90189248ff43dac 1364128 SIG
Windows x86 embeddable zip file Windows bc354669bffd81a4cal4f06817222e50 7305731 SIG
Windows x86 executable installer Windows 959873b37b74c1508428596b7f3df151 26777232 SIG
Windows x86 web-based installer Windows c813e6671f334a269e669d913b1f9bod 1328184 SIG

%’7‘7‘%% 2020 &£ 1/ 1H, #F1Ex Py’fhon?ﬁ’w‘iﬁ%
ARRAE, HATLA Python3Jy Fl #E4T #


https://www.python.org/downloads/release/python-385/

Python% 3
T

0 k2 ZEpythonIf R EE T E (#|F)

T#:
& FEEHE. fjupyter notebook %

Windows & MacOS &
64-Bit Graphical Installer (477 MB) 64-Bit Graphical Installer (440 MB)
32-Bit Graphical Installer (409 MB) 64-Bit Command Line Installer (433 MB)

- Anaconda3 (64-bit)
Anaconda Navigator
™1 Anaconda Prompt

Jupyter Notebook

. Reset Spyder Settings

@ Spyder

Linux 0

64-Bit (x86) Installer (544 MB)

64-Bit (Power8 and Power9) Installer (285
MB)

64-Bit (AWS Graviton2 / ARM64) Installer
(413 M)

64-bit (Linux on IBM Z & LinuxONE) Installer
(292 M)


https://www.anaconda.com/products/individual

Jupyter notebook
o

1 Jupyter notebook ( ) &M
Web fi i, H&dF 7 B0 T ae 7, ikl PRk
XA REFTRAAZE2RAE — 7 TH
NP L c
= H A e

jupyter
': l'IandQs o~

e COde anytime,
=5 qnywhere

Introducing Anaconda Notebooks, a cloud-hosted notebook

service that r any browser! Rea dy—t— ode Anaconda
vironments. Hundreds of data e pa kg Sp

sn ppySSDt g Nativ vironment management.

Preloaded exte nds mpl otebooks. No

configuratio qd—ttdgfmymd n web
browser today.


http://jupyter.org/

Jupyter notebook
o
0 ¢ Fl Jupyter
O 3T FF I 46 3 #yjupyter notebook
O R A s B AT IT LT E
0 # #F new Python 3 U f#

@ localhost:8888/tree QfF & v @EE
— Jupyter Quit | | Logout
Files Running Clusters
Select items to perform actions on them. Upload m <
1| Notebook I
00 |~ Name ¥
1 Python 3
RISPIE=AZ, ERmE.
Other:
Text Fil
Folder




Jupyter notebook
o

S s

" jupyter Untitled s nps - (@res) A oo
File Edit View Insert Cell Kernel Widgets Help CIR=RR 4 |Pyth0n3 (o]
+ = @A B 2 ¥ pizT B C P pm -

m [ 1: M




Jupyter notebook

o Jupyter notebook & W M KX 1 @ AR HAEEX
O G A P AV R A B R HOUR

0 AR TR E WA

o e AR A P Hig, T UEE AR

PRz

JupyterFid AEEM T ERERRNER. FEELATPRSRBISARA I 2xiEs, FHEd—m
SENRTERET nYEUSRESETARSSHEL 2, HEI MTReENeTEIRET. &l

EAEENDTIE,
S TR (K [2oc] 530 EEEE

BENFETR [Ehife-T: iR FESEEAIMEE0R
IRaSESE [shiftT]: R MRS AMEE

ARaSEE [s] 7 EEEA KB

B\ GRS [B]: FE FEEAREBR

IRaSESE [z SEEERAIR ISR

BITRIBE, R TEAIRBER SHIEEREER

B TIPS HR [Ehift7]: ¥EMES)

EFREEHEEATE 7] MBI T E



Jupyter notebook
o

0 A A (1% Esc A& )
aAE AR, KGR ZEEW
Shift + Enter: =47 % af XA, 3 T mwy K%
X 37477 26 iy R A B
C: & §| 3% 75 0y XA H
Vo i 2| T 7 R A B
D+D: il B 2 77 R AD 3
Z: B 4H M

: Ju pyte I example (autosaved) p ez
X YRiE BE BA BT BRSS Widgets #EB) Not Trusted | Python 3 (ipykernel) O
+ x @ B 2 ¥ PRun B C W Code v

In [1]: print('Hello, World!"')
Hello, World!

In [3]: counter = 100
miles = 1000.0



Jupyter notebook
0

O g A (% Enter 4 )
O g AR, REAFEZEN
0 Tab: KD #2245 ¥
o Ctrl+Z: %4y
0 Ctrl+/: E B A

P S

prass iRig ='E HEA BTG RS Widgets ZEEh Not Trusted = #* | Python 3 (ipykernel) O

: Jupyter example (autosaved)

B+ x @@ B 4 ¥ PRin B C P/ Code v | B

In [1]: print('Hello, World!"')|

Hello, World!

In [3]: counter = 100
miles = 1000.0



1. PYthon .:I:_\E:B
]

— iLT Ep @ }ﬂ},&k In [1]: M print("Hello World!™)

Hello World!

\ > In [2]: M hello = “Hello World!”
o
[l é&k% print (hello)
In [3]: M counter = 100 # &EHFTFE Hello World!

miles = 1000.0 # FSHFTE
Python TR H KA = 04!

In [4]: M printimiles + 4} & Jfe
print(3  7) &

: - g2
prlnt (2 ’f 4} ?ﬁl %& 01. public static void main(String[] args) { Java‘l’ﬂ E
print (17 % 3) # dFs 02. byte a = 20; // FEB—byteXBIMIEBHM PHIAEN 20
. 03. short b = 10; // BEBA—shortEENETEHE FAAENLO

print(2 #x 5) & FEx 04.  int c = 30; // BB intERNTRIRFIAEN0

05. long d = 40; // BA—MlongKRWTREHWFMAENR10

06. long sum = a + b + ¢ + d;
1|:”:I4' D 07. System.out.println("20+10+30+40=" + sum);
21 08. 3
0.5
2 =37 CiE=>
32 o Ta &

int i = 10;

float f = 3.14;
double d = i + f; // ERFint E&IEHEAdouble £H



Python 7
1

E

In [5]: M string = University of Science and Technology of China’

print (string) ¥ A FEE

print (string[0]) ¥R EEEE DN

print (string[-11) ¥ B EAEEE
print (string[10:1) ¥ mAMEIIDFENEE R

print (string + 7 test”) # #HEFFS
print (string. split () § OL{ESEE TR ERS, SEIEEE

Iniver=sity of Sclence and Technology of China
i)
a
of Science and Technology of China
Iniversity of Science and Technoleogy of China test
["University , " of , "Science’, "and, 'Technology , " of , "~ China ]



0 FETCES, pythonF Wy £ URAEEELRNG T &,

In [6]: M a=1[1 2, 4, "pythen', &.9]
0B R A
Python %IZR&ELEX

t = [llal, llbl, lcl, 'Id', lel]

0 1 2 3 4
ﬁg[ < _5 _4 _3 _2 —1
| | | | |
! [ | | [

>>>t=[1:3]) - -
[|b|, |c|] & 0
*—————o

>>>t=[:4]

{20, 'cg,d") © e

ssespi= [ 185
[ %]

Se>t=[1]
[Iai, lbl, lc!, !dl, !e!]




Python Zt 7

o P EBEE ()

In [8]: M print(len(a)) ¥ E S AR
print (a[0]) ¥ EBAFIRE o E
print(al-11) & EAAEE o E
print (all:]) # BAMELNTFIRETE TR
print(a + [-1, -2, -31) & HEFF
5
1
8.9

[2, 4, "python', &.9]
[1, 2, 4, 'python , 8.9, -1, -2, -3]

In [9]: M a. append(89) & 7S FE BN T E
a. pop () ¥ BEARTHNERE P E
a. index (2) ¥ FHENTE BEEFES

out[9]: 1



In [10]: M a=1[1, 2, 4, "pythen, &. 9]

/

= TE}Z: for 1 in a:
print (i}

1

2

4

als] = {1, 2, 4, 5, T}; python
8.9

(int 1=0; 1<5; 1++)
printf ("sd\n", ali]):;
In [111: M ent =0
while cnt € len{a):
print (alcnt])
cnt += 1

vihon

EZJD'U He [ =



Python Zt 7
o

5 H

In [12]: | if 'python’ == ’Python’ :
print (True)

In [13]: | if 1 = 1.0:
print (True)
else:
print (False)

True

In [14] iRt age;
scanf ("Enter vyour agesd", &age);

printf ("\n") ;
if (age <= 0)
printf ("Are you kidding me!");
else if(age >= 1 && age <= 110)
printf("fine.");
else
printf ("Are you kidding me.");

5
-

Ci



Python 7

Tuple (JG4)
Dictionary (F4)
Set (&&)

B 3K

FTHNE, wRFNZS


https://docs.python.org/3/tutorial/
https://www.runoob.com/python3/python3-tutorial.html

Python 7t
1
0 Python % 3

https://code.bdaa.pro/exercise/ck77thxo10219vdmgw66huhdw/coding
https://code.bdaa.pro/exercise/ck7h940vj0233y8mgylhy6100/coding

https://code.bdaa.pro/exercise/ckcu68q4x5595stmgcerhiawxj/coding

SKT#R s
F#ERE kaoyan 0/0
Ei=Er 3

SBEASONFHS, FHEETEFENKE (FEH: 830
1R EHERD) <

SRR 20193bERAiRR

RS EhAHK

HNER

F—1THMNEN(1=<n<=100000)
FITRAFRS

» Python
it Faak
R TR TSR,
L= TPN

8
11811011

Bl >

P, - >



2. Numpy https://numpy.org/doc/stable/index.html

Python it & 4 48 [ By X R 90 1 4F
Numpy 2 ft T % 48 [ 0y & 20 i% 1F
NumPy ;2 Python & £ 5 11 & 0y 2 A 84 &



Numpy
0

1 Python # # | Numpy
import numpy as np

SIS R N WloY: Y 3

In [2]: M np.arange(20)
outl2]: arvavy([ O, 1, 2, 3, 4, & 6 7, & 9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 191}
In [3]: M np. arange(20). reshape (4, 5)

out[3]: array([[ O, 1, 2, 3, 4],
[ 5 6 7, 8 9],
[10, 11, 12, 13, 14],
[15, 16, 17, 18, 19]11;

In [4]: M a = np.arange(20). reshape (4, &)



Numpy
0

0 npiyndarray xf %

In

In

In

In

[5]1: M

Out[5]:

[6]1: M

Out[6]:

[71: M

out[7]:

[8]1: M

out[3]:

type (a)

numpy. ndarray

a. ndim

2

a. shape

4, 5)

a. dtvype

dtype  int32° )




Numpy
0

O HEERT] L e W

Out[9]: array([[ O, 1, 2, 3, 4],
[ 5 & 7, 8 9],
[10, 11, 12, 13, 14],
[15, 1/, 17, 18, 1911}

BT, B 5AITE

In [10]: M all, 1]

out[10]: 6 : B N
BT EE—R5E, EEnE

FEE—17, RE—JITR

i

In [111: M al-1, -1]
out[11]: 19



Numpy
0

o FE R A

In

In

In

[9]: M a

Out[9]: array([[ 0, 1, 2, 3, 4],
[ 5, 6 7, 8, 9],
10, 11, 12, 13, 141,
[15, 16, 17, 18, 1911)

REE—ITRITTE, 5 a[0] Fiit

[121: M ald, :]

out[12]:  arrav (N}

B E TRERZELIIA TR
FREVB —FIRYTTE

[131: M al:, 1]

Out[13]: arvav([ 1, 6, 11, 161)




Numpy

o BT R

In [9]1: M a

cut[9]: array([[ O, 1, 2, 3
[ 5, 6 7, &,
(10, 11, 12, 13,
[15, 16, 17, 18,

BTHE=1THR, BOEFIMTE

In [14]: M al[l:3, 1:]

Outl14]: array([[ 6, 7, & 9],
[11, 12, 13, 14]11)

SB{THENITR, RIEFIAYTTE

In [15]: M all:4, :-1]

out[15]: array([[ 5 6 7, 8],
(10, 11, 12, 131,
[15, 16, 17, 18]11)




Numpy
0

[ %E]@g%( In [9]:

In

In

In

In

M a

out[9]: arravy([[ O, 1, 2, 3, 4],
[ 5 & 7, 8 9],
10, 11, 12, 13, 141,
[15, 16, 17, 18, 19]11)
[16]1: M a[1] =1
[17]1: M a
Out[17]: array([[ O, 1, 2 3, 4],
L1, 1, 1, 1, 11,
(10, 11, 1z, 13, 141,
[15, 1A, 17, 18, 19113
[18]1: M alo:z, 2:1 = 2
[19]: M a
out[19]: array([[ O, 1,2 2, 2],
L1, 1, 2, 2, 21,
(10, 11, 12, 13, 141,
[15, 16, 17, 18, 1911)




Numpy

O 4B [ AE-n

In [20]: M a+1

cut[20]: arrav([[ 1, 2, 3, 3, 3],
[ 2, 2, 3, 3 3],
[11, 12, 13, 14, 15],
[16, 17, 18, 19, 20]1)

In [21]1: M a + a

out[21]: arrayC[[ 0O, 2, 4, 4, 4],
[ 2, 2, 4, 4, 4],
[20, 22, 24, 26, 28],
[30, 32, 34, 36, 38]1)



Numpy
0

o sEERIE-R ()

In [19]1: M a

out[19]: array([[ O, 1, 2, 2, 21,
L1, 1, 2, 2, 21,
(10, 11, 12, 13, 141,
[15, 16, 17, 18, 1911}

In [22]: M a=*x2

out[22]: arrav([[ 0, 2, 4, 4, 4],
[ 2, 2, 4, 4, 4],
[20, 22, 24, 26, 28],
[30, 32, 34, 36, 38]]1)

In [23]: M a=*[0.1, 1, 2, 4, 0]« S~ 4% 4L % (broadcasting)

out[23]: arvay ([ 1., 4., & , 0.1,

,o1., 4., &, 001,
co11. 0, 24, , B2, 0. ],
5, 16,0, 340, 720, 00 11)




Numpy

O R PR AE-TE (F)
OB MRk

In [24]: M b = np. arange(15). reshape ( (5, 3))
np. dot(a, b)

Cut[24]: array([[ 57, 64, 711,
[ &Y, 65, T3],
[390, 450, 5107,
[540, 625, 710]1])



Numpy

FE MR AE-F 7 & = A K

In [25]: M a *x% 2

out[25]: arrav([[ 0@, 1, 4, 4, 47,
[ 1, 1, 4, 4, 47,
100, 121, 144, 169, 196],
[225, 286, 289, 324, 361]]1, dtype=int32)

In [26]: M np. sinfa)

Out[26]: array([ 0.84147098, 0.90929743, 0.90929743, 0.90929743],
8414?G98 0. 84147098, 0.90929743, 0.90929743, 0.90929743],
. 54402111, -0.99999021, -0.53657292, 0.42016704, 0.99060738],

L BE028784, -0.28790332, -0.96139749, -0.7H098725, 0. 14987721]]1)

|—||—||—||—|
':::":::":::":::'



Numpy

O EERRRE-ROR. /N KA

In [27]: M np. max(a)

tut[27]: 19

In [28]: M rp.minfa)

out[28]: 0

In [29]: M np.sumia)

out[29]: 160



Numpy
0

O AR MEEAE- R A () [191: M a

out[19]: array([[ O, 1, 2, 2, 21,
[ 1, 1, 2, 2, 21,
(10, 11, 12, 13, 141,
[15, 16, 17, 15, 19]11;

PATT /BB HN

In [30]: M np.sumla, axis=1)

Out[30]: arvay([ 7, & 60, 85])

LA S {iRF

In [31]: M np.sumfa, axis=0)

Cut[31]: arrav([26, 29, 33, 35 37])



Numpy

HA 6] 2 B P g 7

In [32]: M b= np.arrav([[1, 5, 6 &],
[9, 12, 5],
[7, 8, 91]1)

R AL B e e (F)

In [33]: M rp. random rand(5, 3

Outl22]: array ([[0. 86122248, 0.74729824, 0.14051075],
[0. 25477071, 0.81669717, 0.H65893755],
[0, 45779822, (.57063726, 0.07231267],
[0.38817019, (.77935654, 0.90992532],
[0. 48866097, 0.31464617, 0.81755649]11)

In [24]: M np.random randn(s, 3)

Out[34]: array([[ 0.83656965, -0.49004958, -0.30325797],
0. 94391992, -2.3391026 , 1.82955214],
-1. 22674497, 0. 26722855, -1. 05957563],
-1. 21578264, 2.0722414 , (. 34791943],
-0. 02787046, -0.03013023, -0.24642746]]1)

a1




https://mumpy.org/doc/stable/user/absolute beginners.html

ORI
O FENLAE R —ANBXBH R IR, FF DAAT A AL HE AT sk A



Numpy

WK
REATL 2 R — NBXSBY SB[, I DAAT 9 AL HEAT K AW

random_matrix = np.random.rand(z, 3)

random_row_sums = random_matrix.sum(axis=1) [EZRELAIEEEESTIE

0.2585 0.6488 0.8332

0.2033 0.7396 0.6996
0.2015 0.0875 0.6387

random_matrix, random_row_sums

F—1THNHo5E: 1.6425,1.7405,0.9278 [>-)
SR
(array([[0.20334485, 0.73957265, 0.69956596],

[0.25854449, 0.64875472, ©0.83317836],

[0.20146653, 0.08753946, 0.63874498]]),
array([1.64248346, 1.74047758, ©.92775098]))



Numpy

ORI
O REALAE B —NBXBE A AR PR, E LUAT N B AT K AR



Numpy

WK
BEAL 2 R — ANBX3EY B BOE R, IR LT oy B HEAT KA

matrix = np.random.randint(1,

row_sums = np.sum(matrix, axis=1)

A IR 3x3 BEEMEUNT

matrix, row_sums

SR 48 37 24

(array([[56, 34, 331,

56 34 33
56 36 92

B—TEMD AR

[56, 36, 921,
(48, 37, 2411), o E—17: 123
array([123, 184, 109])) . H”{F: 184

o FE=17: 109 ()



H X

o
1 Python. Jupyter notebook f&] /)
1 Python 2 2t

0 FEMEIEF AP numpy F
0 QA 5 RAE S R B

pandas &

sklearn &

= RE T

= A Y %

¥ & SURBHFEW AT
V&R REFIE




3. BT 5 FAE L R B

o ARBEFE S NEEEL, AARAXWTAERK
W MBI RBCFAE. BT

0 AR FAE ¥4 A #|pandas JE fasklearn &



R ER
-
0 Python: 4T 7 4247 b

Anaconda Navigator (anaconda3)

pip install numpy —

Anaconda Powershell Prompt (an...

plp lnStaH pal’ldas ™1 Anaconda Prompt (anaconda3)

pip install SC|k|t-|ea rn . Jupyter Notebook (anaconda3)

. Reset Spyder Settings (anaconda3)

1 Anaconda: 7T 7F Anaconda Prompt
pip install xxx (& 4 )
HmFREER T HBEAA
= pip install —i XXX(E %)

07— fMF % (RwindowsH )

T 24t b ) wheel SUF
FTHF 24T, %\ pip install + 3 i wheel XX 4

@f Spyder (anaconda3)


https://mirrors.tuna.tsinghua.edu.cn/simple
https://www.lfd.uci.edu/~gohlke/pythonlibs/

AT

BARAAN T, RONEARERTETHES
PoE oy T 2R Y
https://www.kaggle.com/c/titanic/data

lfl\l GettingStarted Prediction Competition

Titanic - Machine Learning from Disaster
Start here! Predict survival on the Titanic and get familiar with ML basics

. Kaggle - 15,694 teams - Ongoing

Overview Data Code Discussion Leaderboard Rules Join Competition




3.1 Pandas-#3E 447

-
0 AR

44 pd.read_csv()

e Passengerld: ID

In [1]1: M import numpy as np # FAF=THE * Survived: 7F&ESE, 0=No, 1=Yes
import pandas as pd e Pclass: ZZAB%4%, 1=1st,2=2nd, 3 = 3rd
e Name: ¥%%3
In [2]: M  train = pd.read_csv(r"D:\Downloads'\Data\train.c « Sex: 43|

test = pd. read_csv(r ' D:‘\Downloads'Data'\test. csv 4 Age: LRTHUSER

 SibSp: BT S LAY HBIRK/EBEL
. - e Parch: =BABRE FAIRXE/ZFE
» . =
] 7;& %}% at\‘ﬁr ]/']—U_J e Ticket: RERS
e Fare: &}
o e Cabin: Zftfms
In L3]: pl"i[ll'f (train. shape) e Embarked: JZHELE{J%D%%, C= Cherbourg,
train. head()
Q = Queenstown, S = Southampton

(891, 12)
Out[3]:

Passengerld Survived Pclass Name Sex Age SibSp Parch Ticket Fare Cabin Embarked
0 1 0 2 Braund, Mr. Owen Harris male 22.0 1 0 A5 21171 7.2500 NaN S
1 2 1 1 Cumings, Mrs. John Bradley (Florence Briggs Th... female 38.0 1 0 PC 17599 71.2833 C85 C
2 2 1 2 Heikkinen, Miss. Laina female 26.0 0 0 STON/O2.3101282 79250 NaN S
3 4 1 1 Futrelle, Mrs. Jacques Heath (Lily May Peel) female 35.0 1 0 113803 53.1000 C123 S
4 5 0 2 Allen, Mr. William Henry ~ male 350 0 0 373450 8.0500 NaN S



Pandas-¥3& 447

—
ORFFHAER (CFHE. T EFHET)

41 describe()

— . E 2
b 1] B—R: RENTHERES DT
In [5]: | train. describe ()
Out[5]:
Passengerld Survived Pclass Age SibSp Parch Fare

count  891.000000 891.000000 891.000000 714.000000 891.000000 891.000000 891.000000

mean  446.000000 0.383838 2.308642 | 29.699118 0.523008 0.381594  32.204208

std  257.353842 0.486592 0.836071  14.526497 1.102743 0.806057  49.693429
min 1.000000 0.000000 1.000000 0.420000 0.000000 0.000000 0.000000
25%  223.500000 0.000000 2.000000  20.125000 0.000000 0.000000 7.910400
50%  446.000000 0.000000 3.000000  28.000000 0.000000 0.000000  14.454200
75%  668.500000 1.000000 3.000000  38.000000 1.000000 0.000000  31.000000
max  891.000000 1.000000 3.000000  80.000000 8.000000 6.000000 512.329200
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o sRREAT )L

o 4p A~ isna() out [4]:

o kKA FE
0 7 fillna()
o % 3 dropna()

(8]

1 # HaREJINTE
2 train["Age"] = train["Age"].fillna(®)
3 train["Age"].isna().sum()

train. isna (). sum()

Passengerld o—r ?ﬁ@%ﬁ"(

Survived ]
Pclass 0
Name 0
Sex 0
e (17768 A T R
=ibsp ]
Parch ]
Ticket 0
Fare 0
Cabin 6537
Embarked 2

dtype: inttd

1 # EFSATSENT

train = train.dropna(axis="index")

[\]

3 train.isna().sum()

(o]
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-
0 RFAERE ST

O A4~ nunique()

1 # FEIDEZET [
2 train.Passengerld.nunique() == train.shape[@]

[41] v 0.2s

True

0 441 unique() DY s mRER AL 2. 35
2 train.Pclass.unique()

[48] v 0.1s
array([3, 1, 2], dtype=int64)
o 4. value_counts()
1 # TFiEBAF342, ETHHS49

2 train.Survived.value counts()

[31] v 0.5s
L% 549
1 342

Name: Survived, dtype: int64
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O R AR BUE T AL

o plot()
1 hist()

1 # Btk 1 # FRpmERE
2 train.Sex.value counts().plot(kind="pie") 2 train.Age.hist(bins=18)
1241 v O.1s 1281 v 0.2s
<AxesSubplot:ylabel="Sex"'> <AxesSubplot:»
> >

175 -

150 -

125 -

100 -

B 8 &

(=]
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1
o HAL A (%) R
/kJL|7\/{7\: groupby() In [8]: M train.Pclass. value counts()
o %17\/{7\: mean() Cut[8]: f é?é
P%Iame: lgilaaﬂ, ditype: intbH4

o A sort_values()
AEHAS RS, AR,

In [9]: M train sroupby( Pclass J[ Survived ].mean(). sort_values().plot (kind=" barh )

out[9]: {AxesSubplot:vlabel="Pclass »

00 01 02 03 04 05 06
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T
o B A A A

Eid TEE, SLERRENFEESTBIE.

In [11]: M train groupbyv( Sex’ ) [0 survived ). mean(). sort_values().plot (kind="barh’ }

Out[11]: <Azessubplot:vlabel=" Sex’ >

female

Sex

male

0.0 01 02 0.3 04 0.5 06 0.7
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-
o A AT

SibSpHTh RRIRFSERREEEEEES
In [13]: M train $ibSp. hist() In [14]: M train. groupby( Sibsp’ ) [0 survived ].mean(). plot (kind="barh’ )
out[13]: <AzesSubplot:> out[14]: <AzesSubplot:ylabel= Sibsp’ »
600 1 8
500 1 5
400 4
&
300 - 23
2
200 1
1
100 |
0
I]' _ T T T T f T T T T T
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-
o AL AT

[> ~

1 train.Embarked.value_counts{).plot{kind="barh")
[18] v Qs

<AxesSubplot:>

D~ T . -
” 1 ¢ ERETEO RS RS
2 train.groupby('Embarked’)["Survived"].mean().sort_values().plot{kind="barh")
a 171 |+ 0.1s
<AxesSubplot:ylabel="Embarked’>
- q”‘)
C
C
’ g
=0
T T T T T T E
o 100 200 300 400 500 .
5
D.IEI D.Il D.I2 I I I

0.3 04 05
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0 R RUE ST
0k —ik: ‘Cabin’ FRPOR 407 kA
= A AR vs KB B
= Gkt
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]
O AR BUE Su1
0k —ik: "Cabin® | R A AT 4 7 ke
u BAENHAE vs KA B

train['Cabin'].head(10)  1n [6]: train['Cabin'].head(10)

Outl6l: o NaN
1 C85
2 NaN
3 C123
4 NaN
5 NaN
6 E46
7 NaN
8 NaN
9 NaN

[ n"g"{%’fﬁ Name: Cabin, dtype: object

train['Cabin'] = train ['Cabin'].fillna( 'U")
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]

0 SURRHAE By 20 3

train. head()

Passengerld Survived Pclass Name Sex Age SibSp Parch Ticket Fare Cabin Embarked Ticket_num
0 1 0 3 Braund, Mr. Owen Harris 1 22.0 1 0 A521171 | 7.2500  NaN s 21171
1 2 1 1 Cumings, Mrs. John Bradley (Florence 49 1 0 PC 17509 |71.2833  C85 c 17599

Briggs Th...
2 3 1 3 Heikkinen Miss. Laina 0 26.0 0 0 STONIO2. | 7 9550 NaN S 3101282
3101282
3 4 1 1 Futrelle, Mrs. Jacques Heath (Lily May Peel) 0 35.0 1 0 113803 [53.1000 C123 s 113803
4 5 0 3 Allen, Mr. William Henry 1 35.0 0 0 373450 | 8.0500  NaN s 373450

ErtminE i 1 8 ETicketIf—ZIhMEIFEE . :
Ul: string str = "aa.bb.cc.dd";

string[] strArray = str.Split('.");

M def process Ticket(string):
try:
num = string. split() [-1]

num = int (num)
except: String[ ] { lraaﬂ , lrbbﬂ , lrccn , lrddn}
num = —1

return num

M train[’ Ticket_num’] = train[’ Ticket’ ].applv(process_Ticket)
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]

0 2K 7| FRAE By AL 22
DA BT

SexBF—7Idf] 'male’f] female'EF TR, TEEEIEXAEE, EILETMRME,

In [21]: M train['Sex’] = train[’ Sex’ ].map({ male’: 1, 'female' : 0})

train. head()

Passengerld Survived Pclass Name |Sex |Age SibSp Parch Ticket Fare Cabin Embarked Ticket_num
0 1 0 3 Braund, Mr Owen Harris | 1 220 1 0 A521171 72500  NaN s 21171
1 2 1 1 Cumings, Mrs. John Bradley (Florence | = f4g 1 0 PC 17599 712833  C85 C 17599

Briggs Th.
2 3 1 3 Heikkinen, Miss. Laina | 0 [26.0 0 0 STON/O2. 79550 NaN S 3101282
3101282
3 4 1 1 Futrelle, Mrs. Jacques Heath (L”VPE;‘%; 0 |350 1 0 113803 531000 C123 s 113803

4 5 0 3 Allen, Mr. William Henry 11350 0 0 373450 8.0500 NaN S 373450




Pandas-4:4E 4 3
=
0 KA RAEE L (%)

0 4L #E 4 one-hot ] &
44 pd.get_dummies()

1 tmp = pd.get _dummies{data=tmp, columns=["'Pclass'])
2 tmp.head()
[24] v Qs
Passengerld Survived Name Sex Age SibSp Parch Ticket Fare Cabin Embarked |Pclass 1 Pclass 2 Pclass 3
Cumings, Mrs.
John Bradley PC
1 2 1 (Florence female 38.0 1 0 17599 71.2833 C8s C 1 1] 0
Briggs Th...
Futrelle, Mrs.
3 4 1 Jacques Heath female 35.0 1 0 113803 53.1000 (123 S 1 1] 0
{Lily May Peel)
McCarthy, Mr.
6 7 o AT MR male 540 0 0 17463 518625  E46 3 1 0 0
Timothy !
Sandstrom, PP
10 11 1 Miss. female 4.0 1 1 16.7000 G6 S 0 1] 1
. 9549
Marguerite Rut
Bonnell, Miss.
11 12 1 ; female 58.0 0 0 113783 26.5500 (C103 5 1 1] 0
Elizabeth
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]
Sl 1R =X 1800 (B

FareiX-MEAE, SBEEA, TTLAE— log.

In [24]: WM |train[’Fare_log’'] = np. log(train[’ Fare’] + 0.0001) # S log(0)
del train[’Fare'] # fi# Fare#y

EdmR A RIS II—FUHE, 12F8 S ERFEREE.
In [25]: M |train['relative’'] = train['SibSp’'] + train[’ Parch']

In [26]: M train[[ Fare log’, 'SibSp’, 'Parch’, 'relative’ 1].head(6)

Out[26]:

Fare_log SibSp Parch relative
0 1981015 1 0 1
1 4266663 1 0 1
2 2070035 0 0 0
3 3972179 1 0 1
4 2085685 0 0 0
5 2135160 0 0 0
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]
Sl 1R =X 1800 (B

FEamsEA RIRB I —ZURHE, ICREBMERSRAT ISR,

In [27]: WM |train[ Pclass_Age mean' ] = train. groupby(’ Pclass’ ) [  Age’]. transform(’ mean’ )

In [28]: M trainl[['Pclass’, "Age', 'Pclass_Age_mean’ ]]. head(10)

Out [28]:

Pclass Age Pclass_Age_mean
0 3 220 25.140620
1 1 380 38.233441
2 3 260 25.140620
3 1 350 38.233441
4 3 350 25.140620
5 3 NaN 25140620
6 1 540 38.233441
7 3 20 25140620
8 3 270 25.140620
9 2 140 29877630
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0 EZ DR S I XA
o https://pandas.pydata.org/docs/user_guide/index.html



3.2 Sklearn-4:E 4t 3
-

0 Zfl: IRIS(E B AE) + sklearntH1E L2 M
0 http://www.cnblogs.com/jasonfreak/p/5448385.html
0 1 BRI IE S A
BB 54
e

In [1]1: M from sklearn. datasets import load iris

T

iris = load_iris()

In [2]: M & #FirEm

iris. data

# B &

iris. target

outl2]: arraw([0, 0, 0, 0, 0, O, O, 0, 0, O, 0, 0, 0, 0, 0, O, 0, 0, 0, 0, O, 0O,

0, 0, 0 0, 0,0 0, 0, 0,0, 0, 0, 0,0 0,0 0, 0 0,0, 0, 0,
o, 0 0 0 0 0 1,1, 11 1,1, 1 1, 1, 1, 1, 1, 1, 1, 1, 1,
i, 1, 1 1,1, 1,1, 1, 1 11, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 2, 2, 2, 2, 2, 2, 2, 2, 2, &,
2, 2, 2, 2, 2, 2, 2, 2 2, 2, 2, 2,2, 2, 2, 2, 2, 2, 2, 2, 2, 2,
2,2, 2,2 2,2, 2,2, 2,2 2,2, 2 2 2 2 2 2}



Sklearn-#+4E 4t 3

]

o020 BARE R AL
a). BHE I hs Ll

o ox—X
X =
S
HA X e, SHbrifEZE
In [3]: M from csklearn. preprocessing import StandardScaler

Standardscaler (). fit_transform(iris. data)

out[3]: array ([[-9. 00681170e-01, 1.01900435e+00, -1.34022653e+00,
-1. 31544430e+00],
[-1.14301691e+00, -1.31979479e-01, -1.340226853e+00,
-1. 31544430e+00],
[-1. 38535265e+00, 3. 28414053e-01, -1.39706395e+00,
-1. 31544430e+00],
[-1. 50652052e+00, 9. 82172869e-02, -1.28333910e+00,
-1. 31544430e+00],
[-1.02184904e+00, 1. 24920112e+00, -1. 34022853e+00,
-1. 31544430e+00],




Sklearn-#4E AL 3

2. B Pn L ik 2

b). ZHE A — (L2 A3 F):

x' =
DR
XPRFE A B AT A FE A, Hodhmoy m & 4E)E

In [4]: M from sklearn preprocessing import Normalizer
Normalizer (). fit_transfermiiris. data)
outl4]: array([[0. 80377277, 0.55160877, 0.22064351, 0.0315205 ],
[0. 82813287, 0.50T02013, 0.23660939, 0.03380134],
[0, 80533308, 0.54831188, 0.2227517 , 0.03426949],
[0, 80003025, 0.53915082, 0.26087943, 0.03478392],
[0, 790965 , 0.5694948 , 0.2214702 , 0.0316386 1,
[0, 78417499, 0. 5663486 , 0.2468699 , 0. 05808704],
[0, 78010936, 0.57660257, 0.23742459, 0. 0B087ET 1,
[0.80218492, 0.54548574, 0.24065548, 0. 0320874 1,
[0, 80642366, 0. 5315065 , 0.25658935, 0. 03665562],
[0, 81803119, 0.51752994, 0.25041771, 0.01669451],




Sklearn-4:4E 4t 3
]

3. FRIE A e %
a). Filter: if @ik, %M A HUIE B A K X SRR AT P 20, R
B B A 2 B B, R

F =B, AT EMOVFilter KLY L B A MFIER T %2, 5
MR BRESE R Z KT B E AL (8 sklearn I U7 2 1 #5 R FERFAE Y

MEZKE. EFAB. EREEE ..

In [6]: M iris. data In [5]: M from sklearn. feature selection import VarianceThreshold
Outl6]: array([[5.1, 3.5 1.4, 0.21, B RS EE, IR [ E iR R S B IR
[4.9, 3., 1.4, 0.2], g E e g T
(4.7, 3.2, 1.5 0.2], : — : A omd]
6 31 15 09 VarianceThreshold(threshold=3). fit_transform{iris. data)
[5., 3.6, 1.4, 0.21] out[5]: arrav ([[1. 4],
(5.4, 3.9, 1.7, 0.4], [1. 4]
[4.6, 3.4, 1.4, 0.3], [13]
(5., 3.4, 1.5 0.21, [1' 5]’
(4.4, 2.9, 1.4, 0.2], T

[1.4],
[1.7],



Sklearn-#4E AL 3

3. KHIE R
b). Wrapper: &% %, B B85 GEY BTN EITFL) , %
kB = T AL, X%‘ﬁt[‘fﬁﬁ%%ﬁo

BIFRMEHE BRVE: X DEBRSRIEAT ZRI%R, BRIUIZ)E, WA TBUE RE0
fit, TR HRFIEER AT N — Rk

In [7]: M from sklearn. feature_selection import REFE
from sklearn. linear model import LogisticRegression

¥ OB ITERLE GRS, IR FIRFE RS AT
¥ EH GEE Boctimator SHEFENEFIE P #n features to select

RFE (estimator=LogisticRegression(), n_features _to_select=2). fit_transform(iris. data, iris. target)

oot array ([[1. 4, 0.21,
[1.4, 0.2],
[1.3 0.2],
[1.5, 0.2],
[1.4, 0.2],
[1.7, 0.4],
[1.4, 0.3],
[1.5 0.21,



Sklearn-#4E AL 3

]
3. RFE ) IESE
c). Embedded: ATk, (£ F F RALH 5 3 8y & FoE A 3479
%, A NRAENAUE R 2, RIE R B KB/ 38 FAHE
FET PR (R IR B A A U SEME . BENLARAORIGBDT %571k, fEX HLLL GBDT 2k
EBERFAE B, BAR sklearn B SZEUARRL 41T Frw:
In [8]: M from sklearn. feature selection import SelectFromModel

from sklearn. ensemble import GradientBoostingClassifier

# B FEGRDT

SelectFromModel (GradientBoostinegClassifier (J). fit transform(iris. data, iris. tarset)

out[8]: array([[1.4, 0.21,
[1.4, O.2],
[1.3, 0.2],
[1.5, 0.2],
[1.4, 0.2],
[1.7, O.4],
[1.4, 0.3],
[1.5, 0.2],



Sklearn-#4E AL 3
=

3. FFEHY 4

AR R, T AR T, (82T f TR AE At K
SEHEEA, WA KA FIE, B A AE 4 4 AR 4R T
#.

3 YA \*ﬁ _ -
a). IEE]J ga) (PCA) [[-2.68412563 ©.31039725]
[-2.71414169 -8.17788123]
[ - - - . [-2.88399857 -8.14454943]
1 rom sklearn.decomposition import PCA
, P P [-2.74534286 -8.31820808]
3 pca = PCA(n_components=2) [-2.72871654 ©.32675451]
4 # Iphoyorim®, ROFEEREIE __ N
5 data = pca.fit_transform(iris.data) [ 1.98894161 ©.11662796]
6 print(data) [ 1.390182886 -8.28266004]]
7 ) [0.02461272 ©.85286648)
8 print(pca.explained variance_ratic ) # $HIVE [ [75.09506044 6.61314738] I
9 print(pca.singular _values ) # $HE >

M i (LDAD

S

from sklearn.discriminant analysis import LinearDiscriminantAnalysis as LDA

# HMFRIITE, ROREERTEIE

LDA{n_components=2).fit_transform(iris.data, iris.target)

B R
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o 1o EIZR. s

M from sklearn model selection import train_test_split

# B sg. idE

¥ _train, ¥_test, v_train, yv_test = train_test_split{iris. data, iris.target, test_size=0.2, random_state=0)

) X H- I
02, PR A
1 from sklearn import linear model

0 1) zjé;rilﬁlua 2 lin_reg = linear_model.lLinearRegression() # #&{4[0))3

3 log reg = linear_model.logisticRegression() # 1®g[O\3
= 2) logiStiCIEIUE[ (181 v 03s
= 3) PRI IR
= 4) SVM

from sklearn.tree import DecisionTreeClassifier
from sklearn.svm import LinearsvC

decision_tree classifier = DecisionTreeClassifier() # JRSEfmZt
svc = Linearsvc() # THpOIEd,

[ g I - W S



=

Sklearn-i)l| g4 7
T

0 3. Yl R A

lin reg.fit(X _train, y_train)

print(f"intercept: {lin reg.intercept : .2f1") # {R¥ (&)
print(‘coef: ', lin_reg.coef ) # HHI (F&E)
[29] v 0.5s

o W R

intercept: 8.16

N YO He I coeft: [—3.1362?533 -8.8397284 B.22804234 9.611233?4]
o 4, R R A

1 test predict = lin_reg.predict(X test)
[4e] v 0ds

o 5. B PRA
1 1lin reg.score(X test, y test)
[41] v 0ds

B.9855832992676185



Sklearn-7)| Zr = &

1 def model_train{model, meodel name, kfold=5):
» /\ 2 oof_preds = np.zeros((train.shape[8])})
I:] Iﬁlzjl 3 test_preds = np.zeros(test.shape[8])
4 # KR
5 skf = KFold(n_splits=kfocld)
32 X B 6
D LA 7 print(f"Model = {model_name}")
8 for k, (train_index, test index) in enumerate(skf.split(train, label)):
%i&%&% 9 ¥_train, x_test = train.iloc[train_index, :], train.iloc[test_index, :]
D 9 N 18 y_train, y_test = label.iloc[train_index], label.ilec[test_index]
11 # Il
e IJ N 12 mod:l.'Fit(x_train,y_tr‘ain)
o HRISE R S| Tee
14 y_pred = model.predict_proba(x_test)[:,1]
15 oof_preds[test_index] = y_pred.ravel()
D 16 auc = roc_auc_score(y test,y pred)
e 17 print(”- KFold = %d, val _auc = %.4f" % (k, auc))
18 # T
- 4@*—[—[-‘ 3:FIJ 19 test_fold preds = model.predict proba(test)[:, 1]
I:' — \A % - ;? test preds += test fold preds.ravel()
22 print("Overall Model = ¥s, AUC = %.4f" % (model_name, roc_auc_score(label, oof_preds))
23 return test_preds / kfold # B8R F1FHFRMRISR
[&] v 03s Python

scikit-learn

Machine Learning in Python

HZ HPEZFsklearn'E 7 XY : hitps:/ /scilit-learn.org /stable /index himl



https://scikit-learn.org/stable/index.html

Erlf‘ % . j( Z'K ﬁ % ﬁ@ ﬁ}' ﬁf‘ Feedback Prize - Evaluating Stadent Writing
_

Analyze argumentative writingelements from students grade 6-12

Georgia State University': 2,058'teams - 7 months age

SIE X R E e &y AR
FAE W :

(& &t

A B

1 train_df = pd.read _csv("train_essay.csv")
2 print(train_df.shape)
3 train_df.head()
[9] v/ 05s id text
(15594, 3) 0000D23A521A  Some people belive that the so called "face” o...
00066EA9880D  Driverless cars are exaclty what you would exp...
O0OE6DESE817  Dear: Principal\n\nl am arguing against the po...
001552828BD0  Would you be able to give your car up? Having ...

0016926B079C | think that students would benefit from learn...


https://www.kaggle.com/competitions/feedback-prize-2021
https://www.kaggle.com/datasets/longhuqin/myfeedbackdata?select=train_essay.csv

¥ & XRFWEW AT

(17 £2)

Al N
O }Czlif%élééy\)fﬁ Tf 4| ke 1%; 2%; 3%; 44%; 5+E

#®ZFE -> 1, 1, 0, 0, 1
A/KM %%ﬁ%ﬁ%%& -> 17 17 2) 27 0
SAYRAS - Tidf BEmmEYE > 0,1,2,2,1

1 tfidf = TfidfVectorizer(binary=True, max_features=25_000) array([[e., ., ., ..., @., @., @.],

2 text_embeddings = tfidf.fit_transform(train_df["text"]).toarray() [6.,0.,0., ..., 0., 0.,80.],

[3] v 43s [¢., 8., 0., ..., ©., 0., ©.],

[e., ©., ©., ..., 0., ©., 0.1,

v B%é& - t-SNE [e., ., ©., ..., 0., @., 0.1,

(6., 8., 0., ..., 0., 0., 0.]])

o HfbfF4E75i%: PCA

array([[ 14.929427 , -47.857616 ],
[ -2.5265694, 57.226536 ],
[ -3.2941248, -30.974361 ],

1 ts = TSNE(n_components=2)
2 embed_2d = ts.fit_transform(text_embeddings)

[4] v 46.7s

[ 18.113998 , -51.366302 ],
[-14.548886 , 18.839033 ],
[-22.815995 , 23.30858 ]], dtype=float32)



¥ B XA

0 XURR R

B22% - K-maens

1 kmeans = KMeans(n_clusters= 15)
2 kmeans.fit(embed_2d)
3
4 label = kmeans.labels_.tolist()
[5] v 0.6s 100

CIEeé

5
> 1 plt.figure(figsize=(10,10))
2 plt.scatter(embed_2d[:,0], embed_2d[:,1], s=1, c=label) 0
3 plt.show()
[e] v 0.6s -25

=50




¥ B XA

—
o AR AT

0.020

0015

1 dimport jieba.analyse as znalyse o010

2 import numpy as np 0005

3  import matplotlib.pyplot as plt o

4 o the and that is it of be in have
- \) . » ) Y /E El ﬁf_ Y )y N—

S FAL: B EGITR BB TR i A A

7 # REANIEREER TFIDF 4

8 mm = np.mean(text_embeddings, axis=0 )

9

16 ii = np.argsort(mm)[-top_num:][::-1].tolist()
11 # REF R
12 top words = [(tfidf.get feature names()[i], mm[i]) for i in ii]

o HAw A 5 AR &

00125

O KER FRERE o

O BB I &
o F &4 LDA

# TopK TFIDFEXFiAyiAF% 3| l-‘b‘: 1= A 1




T B REFIERER
0

7 Tensorflow E ¥ : https://tensorflow.google.cn/

o pip install tensorflow

0 H % % https://tensorflow.google.cn/install/
0 Pytorch'® W : hitps://pytorch.org/

O ORFEE ST E K LR

O EWERIEREE T H(EEARZ BN, EH37R -1 Q)

PyTorch Build Stable (1.10) Preview (Nightly) LTS (1.8.2)

LibTorch Source

Your QS Linux

Package Conda

Language C++/Java

Compute Platform CUDA 10.2 CUDA 11.3 ROCm42(betay CPU

) pip3 install torch==1.10.08+cule2l torchvision==0.11.1+cule2 torchaudio===0.
Run this Command: 10 E}+cu1@2|—f r——
. ps://download.pytorch.oxrg/whl/cul@2/torch_stable.html |



https://pytorch.org/

¥ B: BES3NLP
=

SIS
NLP E
" jieba
m spacy
= nltk

1§

Tl gt &

- spaCy NLTK .GENSlM ~ Hugging Face


https://github.com/fxsjy/jieba
https://spacy.io/usage/linguistic-features
https://www.nltk.org/index.html
https://radimrehurek.com/gensim/models/word2vec.html
https://huggingface.co/docs/transformers/model_doc/bert?highlight=bertpretrainedmodel#transformers.BertModel

