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resource/_Bigdata4MPAcc_self.html

1 Python HERE

1.1 %% Python

Anaconda 2 Python LATHUA, 4 T H HEY Python 1, A LAPEZAEFIE L Python
G, &G TEIRE . MUEE>) . IRE )G P . Miniconda J& Anaconda [
AR, f17 Python. conda. pip =PEAM, EA TGS AFIAEL

o {EfAfiH Anaconda ¢ Ak, HAIELE AN DAY
- RIS L ((LE) ANEAPICEER, B3R AR R
b

1.2 %=# VS Code

o 245 VS Code: 4
o 745 VS code [y Python fdif4:

— Python Extension si 274

— Jupyter Extension jii 44

1.3 k=%
* fTH VS Code -> File -> New File -> Jupyter Notebook

- 4 Fff:[Select Kernel]->[Select Another Kernel]->[Python Environment]
-> IR Python IREE

- Rif + Code -> i \ print ("Hello, World!") }HizfT.

13


https://www.anaconda.com/download/success
https://code.visualstudio.com/download
vscode:extension/ms-python.python
vscode:extension/ms-toolsai.jupyter

1.4 pip REMEZHE

pip config set global.index-url https://mirrors.aliyun.com/pypi/simple/

1.5 UV = (it)

LA uv T E T packages 1 python i A

1.5.1 simple install

pip install uv

1.5.2 Or, native install

On macOS and Linux.

curl -LsSf https://astral.sh/uv/install.sh | sh

On Windows

powershell -ExecutionPolicy ByPass -c "irm

o https://astral.sh/uv/install.psl | iex"
D
winget install --id=astral-sh.uv -e

%
uv release page: https://github.com/astral-sh/uv/releases A] UL %8 &8 it A%
1. exe

14


https://docs.astral.sh/uv/
https://github.com/astral-sh/uv/releases

1.5.3 && project &%

[[tool.uv.index]]
url = "https://mirrors.aliyun.com/pypi/simple/"

default = true

1.5.4 & User &%

C:\Users\sean\AppData\Roaming\uv\uv.toml

~/.config/uv/uv.toml

[[index]]
url = "https://mirrors.aliyun.com/pypi/simple/"

default = true

1.5.5 uv E®scH

uv init project_name # | T H
uv venv # | Z & WIFHE

uv add <package> # %A

uv remove <package> # fiil &
uv sync # ] %

1.6 Al #EITHE (Tik)
¢ vs code extension: Cline i 44
¢ vs code extension: GitHub.copilot f5ihZe%E
Ak

¢ vs code extension: GitHub.copilot chat fi# 224

® vs code extension: LingMa 5444

15


vscode:extension/saoudrizwan.claude-dev
vscode:extension/GitHub.copilot
vscode:extension/GitHub.copilot-chat
vscode:extension/Alibaba-Cloud.tongyi-lingma

2 Python A7

Rl AR T Y

2.1 Why Python

TIOBE Programming Community Index

Source: www.tiobe.com

30
25
Thursday, 1 Aug 2024
e Python: 18.04%
20 —_—
(]

Ratings (%)
o

10
5
0 | | | | | | | | | | | |
2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
== Python = C++ = C = Java == C# == JavaScript SQL == Visual Basic Go Fortran

2.1.1 gERBMREES

o SCRFPEALIX
 ChatGPT % Al T HE W%

2.2 Hello World Demo

iEFRAPITIR S —1 Python R

16


./resource/01-python-intro.ipynb

2.2.1 Jupyter Notebook friE4

o HATHITISHER Shift + Enter (Shift + Return on a Mac)
o Sl NHTEITHE B (below) B¢ A (above)

o MHERFITHS D + D (F4H1K D)

e ffff Ctrl + S (Cmd + S on a Mac)

o # THRRITNIERE, AT

2.3 Hi2: ILMBHITRAIES

2.3.1 RLEFPNES (FESRE)

LoD REIT /M, TR B &S, e 555 o
2. fEARE IR B A AR . s I
3. FAGEB NG, =25

4. Ert, MR ARSI AT

2.3.2 mEHHIES

# IME%A numl F num2
numl = 37

num?2 = 5

# 1T E Ao

sum = numl + num2

t BRrER

print (sum)

17



42

A set of instructions to perform a task

2.4 #iEsER

Text

Numbers

Tabular
Data

Images W\ I1 —

Sound

IR _ERURAR AR SO I B LR LI H L B IE) BT E s

“a”, “egg”, “My favorite activity is hiking!”

3.14, 525600,

-42, 5.67e-34

Item Quantity Price per unit ($)
T-shirt 3 26
Jeans 1 2o

Signal

GENTIRCR TN 5 10| N L o

2.4.1 =HENHFHXH

- N =N W W
- NO N W W
NW - W w

NWw o N W &

’m—>14331 15

Time

o KU RIRINBERR:, It E2 AT
o FRFHRMT U SR K& FTHITRE S

18

- | =~ 00| O c

- | =n © 0 ©




2.5 =#& Strings N4

e Python ) F/F B AL A, #rigsssdl i TEdls,
Ik

* IISZEMABRBALE FA R —Ea, UETHK.
il

e "Hello, world"

e "My favorite drink is Earl Grey tea"
e (v) I

e "2.99"

e " K¥HE Big Data »o! 1RHF"

EE: %[%‘M\ IB"J%I':' non

2.5.1 HHFHS

print("Hello World!")

Hello World!

type("Hello World!")

str

print (""" X Z —NEATFH B L
8] DAGE R AT Ao )

R~ ZAT T 8 B LA
A DUBE R AT 4F

19
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BHEH
® \n {745, /4N print ("Hello\nWorld")
- Windows R, 2f i \r\n ([EIZEH#1T) 1EHTRIARC
o \t AT\ XG5\ ]S

EEEm

BRI e T TR AR 2 o FRATRT AT " SRATEE 2 AT A B
IR E % print ("Hello"World") < i Fl4# 1% : SyntaxError: EOL while scanning

string literal.

2.5.2 FHERSITAH

Python String

& [
< >

“Python is easy”

OAOOOD 080 OBAan

+ve index

0|1 2 (|3 (|4]||5]||6||7]||8(|9]|10[|11|(12]|13

14| |13 (12| |11 | |-10| | -9 || -8||-7||-6||-5||-4|[-3]||-2](]|-1

-ve index

¥ 2.1: Python String Indexing

&% string[start:stop:step]

20



a = "Python is easy"

len(a)

14

print(all]) #y

print(al1:4]) # yth

yth

print(al1:4:2]) # yt

yh

2.5.3 FHRERRE

"Hello" in "Hello World!"

True

"hello" not in "Hello World!"

True

"hello" + " World!"

'hello World!'

21



"hello" * 2

'hellohello’

"hello".upper()

'"HELLO'

2.6 HFER

Python HHY 72 MA —Fp: 24 (int). 2&% (float) FIE AL,

e int: 3, 400, -2, 0
e float: 3.0, 3.14, -2.5

2.6.1 #xEHE

print (10 % 3) # Modulus
print (2 **x 3) # Exponentiation

print (10 // 3) # Floor division

print(3 + 2 * (1 - 1) + 2 *x 2 )

22



print(type(3)) # Int
print(type(3.0)) # Float

<class 'int'>

<class 'float'>

2.6.3 #AEHR

print(float(3)) # Int to Float

print(int(3.0)) # Float to Int

2.6.4 BFFHEHR

n=3

print (type(n))

<class 'int'>

n_str = str(n)

print (type(n_str))

<class 'str'>

s = "3.5"

print (type(s))

<class 'str'>

23



s float = float(s)

print (type(s_float))

<class 'float'>

2.7

L 25—ME (5 R Object) BT — P A FREMIE LU 65
2. MR R 2Rk 5 HA B RAHIE

2.7.1 =54

5

°
™
I

= "Hello, World!"

[ ]
<
|

o HEER i, THAPARERA =&l Fmares, WM EH  E#REK
b
b

o NRELEH Python T GeHt7) e.g., False True if else import None del, etc.
o WY F8. MFNTHL
¢ Snake Case : my_variable_name

e Camel Case : myVariableName
o BRAEXIIRNGH
2.7.3 %3): HIHEENTER?

balance, current-balance, current balance, true, currentBalance,

current_balance, _spam, SPAM, 4account, account4, 100, total_$um, 'guanli'

2.7.4 EB=Em
Python Ryt 2 EhAARIURY, XERE AL 8 H R AL IRYEIRES & R ESR A E R -



Python %% %: False await else import pass None break except in raise
True class finally is return and continue for lambda try as def from

nonlocal while assert del global not with async elif if or yield

2.7.5 TERE

I
o

num

num = 32

print (num)

32

num = num + 1

print (num)

33

num = "Hello"

print (num)

Hello

2.8 Fragki

name = " /J\én

print(" {kﬁ%, " + name + Il!u)

e, AN

25



2.8.1 s

year = 1998
print (" NZEHAET" + year + " FIM)

2.8.2 EmmAR

year = 1998
print(" ANZEHAET" + str(year) + " 1)

/N2 E F19984F |

2.8.3 Format string A=

year = 1998

name = " /J\én
print(f" # Z{name}, H 4% T{year}sF!")
RAENE, WA T19984 |

2.8.4 Format String E&f5IF

print(f"Isabel is {28/7} years old.")

Isabel is 4.0 years old.

BRI

iEg: python format string 5 [ an{nf /NECHEE

26



print(f"Isabel is {28/7:.0f} years old.")
Isabel is 4 years old.

Format String 154 A%

e X5%: £"|{name:<10}|{name:~10}|{name:>10}|"
o #ZE: f"{number:04}"

o H4rth: f'{percentage:.2}"

2.9 B

&

o REAVFINEARPATRE #eE, JFHEAL (BUR[A] return) 4%

— len("Hello World!")
— round(3.14159)

Function Data or
name arguments

[ 1erf("He110 wor1d! )]

Parentheses

Variable name

I

|string_length|=|len("Hello WOrld!"ﬂ

||

Assignment Function call

2.9.1 ZiRE{EZH
o ALEmBUNRIIGR, HEPITERE,

ZS

— print("Hello")

27



Name of function

Argument
e

print("Hello World!")

Hello World!

Display-only result

2.9.2 aEXEH

iR BB A R

def add(x, y):
z=x+y*x 2

return z

def greet():
print ('Hello World!')

def greet(name):

print (f'{1#, {name}!')
greet (' /NE")

g, AN

EEEm

o MRELHLE RS, 2R, — IR, ATLAEE

28



o type(greet) W LIEF 7 PR

2.9.3 Lambda &# (mi%)

lambda x: (x + 1) **x 2

<function _ main__.<lambda>(x)>

f = lambda x: (x + 1) *x* 2

type (£)

function

2.10 mE#EXEE (container)

RH By

Y5 list my_list = [1, 2, 3]
JC4 tuple my_tuple = (1, 2, 3)
4 set my_set = {1,3,5}

FHidict my_ dict = {'David': 25, 'Mark':30}

2.10.1 7% List

* JIFZENMAFNES, ATLMEEARFRERIITER.
o JIEGREAALH], ATLUEZR S B TIE . string AFTLL,

BEARRIE

29



example list = [1, 2, 3, 4, 5]

print (example_list)

[1, 2, 3, 4, 5]

print (example_1list[0])

print (example list[1:3])

[2, 3]

print (example list[::2])

[1, 3, 5]

(RIS

example list.append(1)

example list

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

example list.insert(0, 111)

example list

(111, 1, 2, 3, 4, 5, 1]

example list[2] = 10

example list

(111, 1, 10, 3, 4, 5, 1]



FIR%S

L = [['Apple', 'Google', 'Microsoft'],
['Java', 'Python', 'Ruby', 'PHP'],
['Adam', 'Bart', 'Lisa']l

# FTEIH Apple:

# 4TH 4 Python:
# TEV Y Lisa:

BRARE:

print (L[0] [0])
print (L[1] [11)
print(L[2] [2])
Apple

Python

Lisa

2.10.2 w48 Tuple

example_ tuple = (4,5,"test",8)

type (example_tuple)

tuple

example_tuple[0]

31



example_tuple[0] = 10

2.10.3 £4& Set

lp = [1,2,3,4,5,5,5,5,5,5,5,5]
set (1p)

{1, 2, 3, 4, 5}

setl = {" L&, BIkAE"," ELERK",
" H%Z 225 50, EIA 4D
type(setl)

set

set2 = {" AL 500 &, wIATAE &, FE 300 FE",
" HZ 225 8%, Kit CAC40 FE¥v," fEE DAX FEE"}

type (set2)

set

setl | set2 # HF &

{" biEsde,
' % TTCACA03E H
' % E| DAXFE 3K,
VE A A,
' 225453,
AR L0045 3K,
PR 30048 #,
VR AR
ECE R

32



print(setl & set2)

print(setl.intersection(set2))

AT
AT A}

{"HZ%20546%",

W
{0 Z22535%", ¥

print(setl - set2) # setl X set2 WZ %
print(set2 - setl) # set2 X setl WZ %

URIRAE, LA, (EEEHD
{"FIR30045 4", fEEDAXFE S, ' KitcAcaoFEH ', AR 50045 £}

setl.add(" f£F DAX F#H")

setl
{" biF%4g, "fEEDAXE %, 'EAELE, HZA20253 %0, EIIRFE, ALY

setl.discard(" H#% 225 #HM)

setl
{" biE&4s, fEEDAXFEE, EAEE, FEIYI R, EmIAeTIEHY

2.10.4 = Dict

{keyl:valuel, key2:value2, key3:value2 ,...}

L it rp oo R A (key) FIME (value) (A0 L, ARt Ar il i dE-(E 47
ik :

2. key Ar[LIEL, {H)E value nJLAEEA ;

3. key ANA[LMERL, {H)E value i LMEEL, FFH W LURTRIIRAL,
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dictl = {" &AL MH":" FIE 300",
" EZR AL "000300",
" A 5 B #":"2019-01-08",
"OPK BRI :-0.0022) # EHEEEA|E
print (type(dictl))

<class 'dict'>

dict2 = {} # FHEEaZE

dict2[" &AL "] = " FHE 300"
dict2[" WEHMRE"] = "000300"

dict2[" X & H #"] = "2019-01-08"
dict2[" FKEKIE"] = -0.0022

print (type(dict2))

<class 'dict'>

dictl.keysQ

dict keys([' 6% 4 ', "iEHKRAG, ‘X HHM, FKKiE'D

dictl.values()

dict_values(['JP¥£300', '000300', '2019-01-08', -0.0022])

dictl.items()

dict_items([('F5 %4 #7', "F&E300'), ("IEHMRAE ', '000300'), ("X ZHH', '2019-01-08
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dict1['xXx Z H#'] = "2019-01-07"

dictl

{38 L F: " JPIE300", "IEHFKRE . 1000300', ' H H |

2.11 gzl

2.11.1 for @&®R
T RIIEAR 54T -

o RNasBAEFIN 1ist. tuple. dict. set. str Z¢
® range(), enumerate () PREA TS

names = ['Michael', 'Bob', 'Tracy']

for name in names:

print (f' {1 %, {name}!')

{F4F, Michael!
{4, Bob!

7 4F, Tracy!

# HAT—EEHWREBN for MBI
result = 0
for i in range(1, 101):

result = result + i

result

5050
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grades = {'Michael': 95,
'Bob': 75,
'Tracy': 85}

for name, grade in grades.items():

print (f '{name}® 2 # Z: {grade}')
Michael W 2 #JE: 95
Bob#) 2%k & : 75

Tracy® 2 #Z: 85

2.11.2 #R#R

print (True)
print(False)

# no error ? X HE| &

True

False

o M/REH AP ME: True fil False,

print (10 == 9)

False

print (10 < 9)

False

type (10 < 9)

bool
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type (True)

bool

x = 10 ==

print (x)

False

2.11.3 &#3bn
o Comparison Operators: >, <, >=,<=,==, |=
* Membership Operators: in, not in

* Equality Operator: and, or, not

"He" in "Hello"

True

1 in [1, 3, 3, 4]

True

3 > 2 and 3 < 2
False

2.11.4 if &8
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age = 17
if age >= 18:
print('your age is', age)

print('adult')

age = 3

if age >= 18:
print('your age is', age)
print('adult')

else:
print('your age is', age)

print ('teenager')

your age is 3

teenager

EETELETES,

i

age = 20

if 0<= age <= 3:
print('your age is', age)
print ('baby')

elif 3< age < 18:
print('your age is', age)
print ('teenager')

else:
print('your age is', age)

print('adult"')

your age is 20

adult



##&: Nones [1. ''s 0% False Ui JL-F55445(q] !
{115 condition 2y None. []+ ''. 0. False, dosomething &/ f7H!

2.11.5 BEmEHxEE

break: Z¢ [ HEiIEIR, HPHEEANIEIR

continue: 2 [F M RIEIR, BEHIZIRIEIN, BHEHAT N —IRJEEN

pass APATIEMRAE, — BT 5AL

e else: X for JEIRIERHATEHE (BINATEIT break IRAIFERTZEA) I, else Hhoriy
AT

r_list = [-0.0137, 0.024, 0.0061, -0.0022,
0.0101, -0.0087, 0.0196, 0.0002, -0.0055 ]

for i in r_list:
if i > 0.02:
break

print (" Yoam B HFE: 1)

Wt = # A -0.0137

for i in r_list:
if 1 < 0:
continue

print (" A EFHE: 1, 1)

I fodkoas R %A 0.024

I ko an R A 0.0061
I fodko s R A 0.0101
I fodko s R A 0.0196
I ko an R 44 0.0002
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for i in r_list:
if i < 0:
pass # WKEKIE N RBH, FRATEMTERA
else:

print (" 7B F A ", 1)

I fodkoas R # A 0.024

I ko ar R A 0.0061
I fidkoar R 3 0.0101
I fdk s R A 0.0196
I ko ar R G 0.0002

for i in range(5):
if i ==
print (f"Found {il}")
break
else:

print ("Not found")

Not found

2.11.6 while &R

n=1

while n <= b:
print(n)
n=n+1

print ('END')
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print(n)
if n >= 5:

break

a s W N

2.12 #Hhing

2.12.1 & Package

e Python f—4£H 471 packages, Ul os, pathlib, requests &

o JbRILLEL pip ZAEF £ packages

I pip install E 4
B R4 . whl SCfF, SRJE pip install JE SUfF.whl

Jipip install --upgrade pip

Jpip config set global.index-url

- https://mirrors.tuna.tsinghua.edu.cn/pypi/web/simple

Jpip install dfply
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import os

os.getcwd ()

'/Users/xinlu/_project/AI4MPAcc-Course'

import pandas as pd

pd.DataFrame ()

from os import getcwd

getcwd ()

'/Users/xinlu/_project/AI4MPAcc-Course'

from os import getcwd as pwd

pwd ()

'/Users/xinlu/_project/AI4MPAcc-Course'

2.12.2 gk Module

2.13 EiRabE

o WRAAGHIER g Error , IBARRFSAE s T E AR T4 1k o 4515 5 T AR
A TCIEA T o

* try fl except 15H]
a =10

nums = [3,4,5,2,0,1,7,8]

for b in nums:
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print(a, b, a/b)

print (" 4k %L")

a =10
nums = [3,4,5,2,0,1,7,8]
for b in nums:
try:
print(a, b, a/b)
except:

pass

print (" #44")

10 3 3.3333333333333335
10 4 2.5

10 6 2.0

10 2 5.0

10 1 10.0

10 7 1.4285714285714286
10 8 1.256

4 5

2.14 MarkDown E#&iE%

Markdown & Mg inibricif s . TR UK.

e Jupyter notebook Markdown FLyC%

o & fh Chat Bot fif5¢ . #LH]
o BRI

2.14.1 #5E

fEH # FORPRll, # MECEFORIRBRI R, B2 SR bR
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# —RATAL

## — AT

#H = RATAL
w09 FAR AR
w7 RAT A
#HHE 7S POAT AL

2.14.2 B

[+ B BU SO R (o i SO R, (5 - SR
MR

« RHK o« B AME

sk MR sk 2 MK

-~ M ER& -~

2.14.3 7%

o ZEFIE A - + I *x KR,
o HRAE AT . £

- JH 1

- WH 2
- TWE 2.1
- TWE 2.2

O IE 1

. IE 2
1. FWE 2.1
2. ¥IH 2.2

N =
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2.14.4 s

A DOAR] G 8e) Qsies, [ [DUR] (B " A" QI AR 52

[Google] (https://www.google.com)

[Google] (https://www.google.com " 715 Google")

2.14.5 BEHX
A DB SCF] (B R a8 K

' [~ % K1 (https://example.com/image. jpg)

2.14.6 3518

) > FoRgI . AT LUHRE R -

> ®E—A5 A

>> XE—MREF A

2.14.7 R#

o TRk 55 T BEEG.
o gk (i =55 T s USSR 4R A .

TR

" “python
def hello():
print("Hello, World!")
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2.14.8 #ai%
HHA=AEA LW - x5 _ FoRaHLk.

* %k

2.14.9 %ig
A | GERss, (A - 2G5k

| k11 k2] %k 3|

| A& 1| AZE 2| AWZE 3 |
| A& Al AZ B | W& C |

L1 3k 2 3k 3

2.14.10 »=X

i $ R0, SC4F LaTeX ik

inlineformula $ f\left(Y_{i tM\right)+R_{i t} g\left(Y_{i tF\right)+R_{i
t} D_{i t} c\left(Y_{i tF\right)+D_{i t} d\left(Y_{i t}\right) + \epsilon_{i
t} $

inline formula f (Y;,) + R;,g (Y,) + Ry Dyse (Yiy) + Dypd (Vi) + €5

block formula
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$3

X_{i t}=\underbrace{f\left(Y_{i t}\right)+R_{i t} g\left(Y_{i

o trX\right)+R_{i t} D_{i t} c\left(Y_{i tF\right)+D_{i t} d\left(Y_{i
o tHright)} {=m\left(Y_{i t}, R_{i t}\right)}+\epsilon {i t},

$$

Xy = f(Yy) + Ryug (Yy) + Ry Dyye (Yyy) + Dyyd (Vi) +€54,
=m(Y;;, R;y)

2.14.11 Markdown Display

from IPython.display import display, Markdown
display(Markdown ("### MK = FATAL"))

for x in range(5):
# Print in Markdown format
display(Markdown (f"${x}"2$ <red style='color:red'> = </red>

o kx{xkx2Fxx"))

2.14.12 Makrdown #4528
e VS Code

— VS Code Markdown All in One {4
— VS Code Markdown Preview Enhanced f#fif4:

* zettlr

e Obsidian
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https://marketplace.visualstudio.com/items?itemName=yzhang.markdown-all-in-one
https://marketplace.visualstudio.com/items?itemName=shd101wyy.markdown-preview-enhanced
https://www.zettlr.com/download

3 python iE LLM

s FEAET Y
3.1 @EnELTE KEY

%env DASHSCOPE API KEY="sk-xxx"

3.2 TEEEEA

3.2.1 zhipu Al

import os

from openai import OpenAl
os.environ["ZAI API KEY"]

client = OpenAI(api_key=os.environ["ZAI API KEY'"],

base_url="https://open.bigmodel.cn/api/paas/v4/")

completion = client.chat.completions.create(
model="glm-4.5-flash",
messages=[
{"role": "user", "content": "Hello!"}

]

print (completion.choices[0] .message.content)
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./resource/02-python-llm.ipynb

Hello! How can I help you today? Feel free to ask anything or start a conversation!

3.2.2 deepseek

from openai import OpenAIl

client = OpenAI(
# BRAMETHRE, EHAEH API Key B TATH# A : api_key="sk-xxx",
base_url="https://api.deepseek.com",
api_key=os.environ["DEEPSEEK API KEY"],

completion = client.chat.completions.create(
model="deepseek-chat",
messages=[
{"role": "user", "content": "Hello!"}

]

print (completion.choices[0] .message.content)

Hello! How can I help you today?

3.2.3 MEF

from openai import OpenAIl

client = OpenAI(
# FRAMETHERE, HHER API Key P TATH %N api_key="sk-xxx",
api_key=os.getenv("DASHSCOPE_API_KEY"),

base_url="https://dashscope.aliyuncs.com/compatible-mode/v1",
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completion = client.chat.completions.create(
model="qwen-turbo",
messages=[
{"role": "user", "content": "Hello!"}

]

print (completion.choices[0] .message.content)

Hello! How can I assist you today?

3.3 #HEESEH

from pprint import pprint

pprint (completion.to_dict())

{'choices': [{'finish reason': 'stop',
"index': O,
'logprobs': None,
'message': {'content': 'Hello! How can I assist you today? ',
'role': 'assistant'l}}],
'created': 1758093186,
'id': 'chatcmpl-eecb7ef2-94c5-433a-8812-65£09cd86115"',
'model': 'qwen-turbo',
'object': 'chat.completion',
'system_fingerprint': None,
'usage': {'completion tokens': 11,
'prompt_tokens': 14,
'"prompt_tokens_details': {'cached_tokens': 0},

'total tokens': 25}}
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3.4 wEgEg

client = OpenAI(api_key=os.getenv("DASHSCOPE_API KEY"),

base_url="https://dashscope.aliyuncs.com/compatible-mode/v1i")

messages = [{"role": "user", "content": " WMo itFIEELITH R A Z 442
o II}]
response = client.chat.completions.create(

model="qwen-turbo",

messages=messages
)

print (response.choices[0] .message.content)

W %41t (Financial Accounting) f1% ¥ 211 (Managerial Accounting) =& IT¥HH NEE

## —. X

| BE | MHEeit | FELI
|-—---- e R |
| ZX | WA HA A RFREMSEENRITTRR | ANHEEERBEARIFFE LM

# —. MEXMNEZ T

| BE | MHEeit | FELI

|-—---- e R |

| EAZR | AN RAERS BARAY BUR AR%E | wE: SWEEAR. HITRFTA TH)
| EHE | Rt AR (sE. BENMAE) | 2FARFREEAR (FLMERE) |
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N T TR

| E | MHE2it | BELIT |

| -————- | -———m | == |

| MENE | UHEHKEAE, RBESLIAZHEETRRAMSRA | CFE7E HE T
| AR | EEREM (WA FF) FEldck (RS AR ADER) | TR

## 0. 13 EFFAE A [

| BE | ME2it | TE2 |

| -————- | -———m | == |

BRMWS | HEt. B4E. Sok | BlE. gk, @7k |

BEBR | /mER. Z—1t | kL. ZHML |

BEEHE | 2W. Fe (BN | 4t BHE (XM F&EIE) |

»

## T KAEFAE T
| BE | ME2it | T2 |
| -=———- | -=—————— R |

| K3 | 21080 (e E D2 ENY « ERMSMEENIFRS) | AV HHAE. &2
| RERE | —RAF (R M#) | BEAAF, BTLLAHNLE |

## N HE AR
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| BE | MH4it | FELI
|-—-—-- |-mmmm - | =mmmm - |
| BH | mASMREEEL. AR MEEE, BEATHEE ERFAL | ANHEERUEE!

## . 250

- A T ek
- Y Z AL &
- ROFEH IR E
- RAE N SR R A T

— ok HE Dtk
M7 FE 72 o R AR 5 AL
—%*%Hﬁ”
AT 51 B VR A AR R AR 3%

## R

| I | MHEait | BELI |

| ===~ | === | === I

| SR | 4hF | W |

| BRI | KA | T E K

| WA | Zek. AL | BEkE. REHKE
| AE | 2N | B

| WEME | R EF

| RE®E | AT | RE
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W RAR R F £ RN R 21T AR, BRI A B KA By TR E A AT B 21T TR R F B 375

3.4.1 display response markdown

from IPython.display import display, Markdown

display(Markdown (response.choices[0] .message.content))

3.4.2 #AF|%

https:/ /bailian.console.aliyun.com/?tab=model#/model-market

3.5 BEXEH

def ask_qwen(prompt, model="qwen-turbo"):

client = OpenAI(api_key=os.getenv("DASHSCOPE_API KEY"),
base_url="https://dashscope.aliyuncs.com/compatible-mode/v1"

)

messages = [{"role": "user", "content": prompt}]

response = client.chat.completions.create(
model=model,
messages=messages,
extra_body={"enable_thinking": False,"enable_search": True,
"search options": {"search_strategy": "pro"}}

)

return response.choices[0] .message.content
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https://bailian.console.aliyun.com/?tab=model#/model-market

ask_quen(" ¥ E 2024 F—FFH GDP £% ), REAMIEHTE, FTEHME
o K, BMAEZLTART")

'304761.8'

ask_qwen(" ¥ E 2023 £—ZFFH P 2%, RELXMA AT, FEHLME
o B, BUELTARTE™

'11713"

@ mk
il ] For Loop #kHGH 25 5 4Ef1) GDP % ?

3.6 JSON output #%= 1k

import json
def extract_json(text):
"""Extract JSON from text response"""
try:
# Look for JSON between backticks or just anywhere in the text
import re
json_match = re.search(r' "~ json\s*x(.*x7)\s*x "', text, re.DOTALL)
if json_match:
json_str = json_match.group(1l)
return json.loads(json_str)
else:
# Try to find JSON directly
return json.loads(text)
except Exception as e:
print (f"Error extracting JSON: {e}")
print (f"Original text: {textl}")

return None
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function_string = """
““json

{"title": "First Int", "type": "integer"}

extract_json(function_string)

{'title': 'First Int', 'type': 'integer'}

prompt — nnn

WERBEH L EEMEA N ZAEHHEFE, \
FPL JSON #% XN, E+H28 L T# book_id. title. author. genre:

{"books": [ ... 1 }

response = ask_qwen(prompt, model="qwen-turbo")

print (response)

"books": [
{
"book id": 1,
vitlen: WE A,
"author": "ICHK - ZEHT R,
genre": "F 4"

"book id": 2,

ntitle": " fxﬁ%ﬁ)ﬂ "
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"author": "I W H - K FE",

ugenre neon %;ﬁ "

+,

{
"book_id": 3,
"gitle": "HE[E AYEE A,
"author": "F[ W - FR",
"genre": "F4I"

}

extract_json(response)

{'books': [{'book_id': 1, 'title': 'E A Z 4" ‘author': ' Hk - A 4F', 'genre': 'F
{'book_id': 2, 'title': 'FHEE F', 'author': 'L - B EF', 'genre': 'E '},
{'book_id': 3, 'title': 'Ht[A/yEE K ', 'author': 'FML - K', 'genre': 'FF471'}]1}

import pandas as pd
df = pd.DataFrame(extract_json(response) ["books"])

df

book_id title author genre
0 1 Bazsr IO - 4R 4]
L2 BUEpEE Sy - iEE SR

2 3 IR e AT - R 4]

df.to_csv("books.csv", index=False)

import os

os.remove ("books.csv'")
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3.7 M&#4#E sentiment analysis

prompt — nuun
HAER 10 MR TLETAEWMSHENFETA, 5 NE@, 5 NME \
F UL JSoN R ERABE, HF @8 A TH# stock_code. title:

{"news": [ ... 1}

response = ask_qwen(prompt)

print (response)

{
"news": [
{
"stock_code": "601995.SH",
"title": " &/ F 20254F F M SR K, VIR RN F P K94l
1,
{
"stock_code": "002635.5Z",
"title": "TCLAYBLIn k% FlE KB 179y, BRL42 Flek B FRA
1,
{
"stock_code": "002493.5Z",
"title": "Bk A M LA FLEEMI WG HA G L HE, BAEH
1,
{
"stock_code": "300510.5Z",
"title": "&EMHE LFF TR A, EHREFEET KL K
1,
{

"stock_code": "300510.5Z",
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"title": "&REMME ZFE T MY K, EMERLFLRBETE K"

"stock_code": "002493.5Z",
"title": "B A MM BA R RS, EbiE by ARG GE

"stock_code": "300510.5Z",
"title": "KM EFEFTRY A, AR TR

"stock_code": "002635.5Z",
"title": "TCLEH L ¥ B WA EE K, # AL F "4

"stock_code": "002493.5Z",
"title": "Bk XML EH A Ik, NBILHE HKET) FEAR"

"stock_code": "300510.5Z",
"title": "&RMHE LFFTHY K, ALRAHKE"

df = pd.DataFrame(extract_json(response) ["news"])

daf

stock_code

title

0 601995.SH
1 002635.5Z
2 002493.5Z2

b 4] 2025 4E PR SRRSERIK RN LK 94%
TCL BHEA RIS 179% . Sl BFIAE D B8 3Tt
A R o M B R A T S . BRI
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stock_code title

300510.5Z ey FE TR, (HR RE R I T R RSB K
300510.5Z &R TR, EAERE S K REHE K
002493.57  Hx&BcAn BAIZREETE, Follid I gE ) I T i

300510.5Z  iEBcfn FBEAE Ty K, B MELE T N I
002635.5Z  TCL Fl&; R EWAREIG, Gl 22427
002493.5Z kA MeAn LRt A, NIGILIRE "SR L] IRy
300510.5Z iRy FRE T K, Mai A S

O 0 N3 O U1 o~ W

def sentiment_analysis(text):

prompt = fnnn
FHBT THWHEAAAN EHLE A :
T {text} "

REZA “EH” R HE OB

response = ask_qwen (prompt)

return response

from tqdm.notebook import tqdm

tqdm.pandas ()

df ["sentiment"] = df["title"].progress_apply(sentiment_analysis)

df
0% | 0/10 [00:00<?, ?it/s]
stock_code title sentiment
0 601995.SH His/vE] 2025 FEriplaifeddtg K, H RS REE b 94%  EH
1 002635.5Z TCL BHZAIHESEFNE A 179%, S5 BFRE N BERTT B
2 0024935Z WMl LALSE AT DA IO SRR . ORI T
3 300510.5Z ey o iy ok, (HEREFE I & R EFELIB K pAlTET}
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stock_code title sentiment
4 300510.8Z i IR, EERBILS K EIEEX il
5 002493.5Z  WKA&MBAp BAIEETT, ol iae bl wig e iE T
6 300510.5Z  <i /el PSR, BRI BT N At}
7 002635.SZ  TCL BHEL FpAg ey, opliE 242 7t i
8 002493.5Z WRKRKMGEREFERINE, NIELIHRE T R4 H iE T
9 300510.SZ <y bAfaE ik, M prcE il

3.8 iTERS

3.8.1 messages %4

System, User and Assistant Messages

messages =

[

{"role": ”system",

"content": "You are an assistant.. "},
{ " roleil : " " o
"content": "Tell me a joke "},

{"role": ”“assistant",
"content": ”“Why did the chicken.. "},

system Sets behavior of assistant

assistant Chat model

user You

qa_messages = [{'role':'system', 'content':"""
AT ANABN, HEFEET B R EITEE S

FEEEFGERE. ARFHAFPEHERETEER. REXGREFHANBEREL
W JE T E ] AR BN, RSN, IRE 1 Mk
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e ERBEITRL &8, i LfE.

BHRR AR R RI WA AR T, DUE AR R A T — 8 A
Rt BB B 3% DA AR 3 R AR R B9 AR 2 L

FHEAE:

EE
EAEEMEFE (K. F. /) 12.95. 10.00. 7.00
TEHFE (K. . /AN 10.95. 9.25. 6.50
T E (K. . /AN 11.95. 9.75. 6.75

Z% (K. /) 4.50. 3.50

R 7.25

e, -

B 2.00

BE# 1.50

i 3.00
fm&EKRKER 3.50
AT # 1.50
A 1.00

R

AR (K. #. /M) 3.00. 2.00. 1.00

£ (A. F. /N) 3.00. 2.00~ 1.00

M4 K 5.00

iy

{"role": "user",

"content": " HE-NMKILK, —NAWEARNRBEHEF, W¥REH, BE—
o BMPR, EEELLMN"

}

]
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def ask_qwen(messages, model='"qwen-turbo"):

client = OpenAI(api_key=os.getenv("DASHSCOPE_API KEY"),
base_url="https://dashscope.aliyuncs.com/compatible-mode/v1"

)

response = client.chat.completions.create(
model=model,
messages=messages

)

return response.choices[0] .message.content

res = ask_qwen(qa_messages)

print(res)

R AL BRRERE—T RN

K %&: 3.00

BAMBEAE = (K) @ 12.95

EMRER: 1.50

MDA : EANEN R FEXE L, BXARESAG? hinF L8 H D4

WREHREEGMNDIR, WRAZZMTE, SME +x17.45%x0 (THIA— T 52

@ mxz
TP A AT AE E LA print pR%, FIH markdown 55 RFTEIZE R ?
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4 pandas HIEIE

sl MR E T

4.1 Pandas {4-BREHIE

27 https:/ /realpython.com/pandas-dataframe/

pandas DataFrame /& —Fi il & — gt 8508 A HOW W iRs 1 g .

DataFrame S {UI T Excel 2 SQL /(i 1A HL 13k fERZIHHL T . DataFrame Lt
FAG P ZAR P BT HLIRERE 5k

4.1.1 =&mES

Jpip install pandas openpyxl pyarrow dfply matplotlib seaborn --upgrade

4.1.2 &\ pandas

import pandas as pd

4.1.3 IR HE
LEFATENE — TR H R AR

# Al 2T FHE B0

data = {
'account_name': [':4&', "B|ATHFR', ‘MK R, HFR, "BERS,
o MATKE, 'SEWEAT,
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./resource/03-pandas-intro.ipynb
https://realpython.com/pandas-dataframe/

'account_type': ['¥E/=', 'FE, CWEY, R, VR, CffRe, BT
o HHEMN#E'],

'balance': [50000.0, 200000.0, 150000.0, 180000.0, 300000.0,

< 100000.0, 680000.0],

'balance_direction': ['f&', 'f&', 'f', '#, ', K, &K']

# HRSTRE % T 1EN &5
account_codes = [1001, 1002, 1122, 1123, 1601, 2202, 4001]

= pd.DataFrame(data, index = account_codes)

@ Tip

SWERIRN: - MPHS: 0 LA, 1 I k3R %2 THLER0R 1655 - e
B B SRR RS T, UG A B RERK  RBUE LT TT - 8 FoRNZFH R

4.2 DataFrame ##5E%

v F DataFrame A F1454:
type(df)

pandas.core.frame.DataFrame

df

65



Column labels

:

name city age py-score

101 || Xavier Mexico City 41 88.0
102 ||Ann Toronto 28 79.0
103 |(|Jana Prague 33 81.0
104 |[|Yi Shanghai 34 80.0
105 (| Robin Manchester 38 68.0
106 |[Amal Cairo il 61.0
107 || Nori Osaka S 84.0
ng labels Ijata

1 Note
AT LA labels IO R, RESHOS 5.

4.2.1 #%5| (index)

df .index
Index([1001, 1002, 1122, 1123, 1601, 2202, 4001], dtype='int64"')

4.2.2 3% (columns)

df .columns

Index(['account_name', 'account_type', 'balance', 'balance_direction'], dtype='object
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4.2.3 & (values)

df .values

array([['#L 4", "% =", 50000.0,
[RATR, "H,

“fgl,
200000.0,

680000.0,

[' B, ' HEE ', 150000.0,
[ F e, "%, 180000.0, 'f&'1,
["E ¥, ", 300000.0,
'R, ' fifr', 100000.0,
[' 2R s, ﬁ?ﬁ%‘ﬁﬁ',

4.2.4 wik (shape)

df . shape

(7, 4)

4.2.5 #HE#x= (dtypes)

df .dtypes

account_name object

account_type object

balance float64

balance_direction object

dtype: object

4.2.6 245 (info)

67
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11, dtype=object)



df.info ()

<class 'pandas.core.frame.DataFrame'>
Index: 7 entries, 1001 to 4001

Data columns (total 4 columns):

# Column Non-Null Count
0 account_name 7 non-null
1 account_type 7 non-null
2  balance 7 non-null

3 balance _direction 7 non-null
dtypes: float64(1), object(3)

memory usage: 280.0+ bytes

4.3 DataFrame 175k

4.3.1 i35

L F1 4% 15 [0 51

# LRIk P 4R

df .account_name

# FIKFARFIRELSRE
accounts = df['account name']

accounts

1001 4
1002  HATHEH
1122 KRR
1123 T
1601  FEEH

68

object
object
float64

object



2202 Rz A K 2
4001 S H

Name: account_name, dtype: object

AR H S

type (df .account_name)

pandas.core.series.Series

] EES AR NIER

# WK F 45 A 1002 K F 4 #F
accounts[1002]

R

1 Note
i5#3: DataFrame [{)&f— 7 #5/2 > Series X%, Series /& pandas [1—4E%4H, Z510)
T Excel Hrfy Hph—741),

4.3.2 BT
i F] . Loc Rl T:
# WEIKF RS 1122 WALE R E

account_row = df.loc[1122]

account_row

account_name Rz K 7%
account_type s
balance 150000.0
balance _direction {1

Name: 1122, dtype: object
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] K RENE SRR I

# RICZAE K P XA

account_row['account_type']

type (account_row)

pandas.core.series.Series

1 Note

i#8: iJj i DataFrame [{)—f74x % [A]— Series %%, H % 5|2 i DataFrame [ %]
% o

4.3.3 %8

B MR

df

account_name account_type balance balance_direction

1001 Fi< " 50000.0 &
1002 HRATAFAK 908 200000.0  f&
1122 kKR " 150000.0 ¢
1123 71} " 180000.0 ¢
1601  [& &%~ i 300000.0 15
2202 WA K ki 100000.0 ¥
4001 SR B A Firfi#fz:  680000.0 f%

®EG:
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df. T

1001 1002 1122 1123 1601 2202 4001
account_name W TR PRk AF1E BT MR SEOR
account_type 20ns B 29 29 20 ffs HREEg &
balance 50000.0 200000.0 150000.0 180000.0 300000.0 100000.0 680000.0
balance_direction f& & & & & o o
4.3.4 EESRHE
AR nAT:
df .head (n=3)

account_name account_type balance balance_direction
1001 < % 50000.0 15
1002 HRITF % 200000.0 15
1122 Bk % 150000.0 1§
HAJE n AT (BOA 5 17):
df .tail()
account_name account_type balance balance_direction
1122 iR % 150000.0 1§
1123 717 % 180000.0 1
1601 [ E 7™~ " 300000.0 15
2202 AR f115¢ 100000.0 %%
4001 iy FrA&REE  680000.0 6
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4.3.5 61 DataFrame
T B ) fe:
1=[{'x"':1, 'y': 2, 'z': 100},

2
{'x': 2, 'y': 4, 'z': 100},
8

'x': 3, 'y': 8, 'z': 100}]

pd.DataFrame (1)

X y z
0 1 2 100
1 2 4 100
2 3 8 100

M AR - FRE S A ANR 5]

#t A4 HE DataFrame
data = [['Alice', 25], ['Bob', 30], ['Charlie', 35]]

pd.DataFrame(data, columns=['Name', 'Age'], index = [1,2,9])

Name Age
1 Alice 25
2 Bob 30

9 Charlie 35

(EIEENINIIE i E Gl

pd.DataFrame (data)
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0 1

0 Alice 25
1 Bob 30
2 Charlie 35

4.4 DataFrame EA58H

5 - AR MR IR SCPER sURBORCHR - T A VSR 5\ A ALy 3 - 2 i
R HIECR S Rl ot
pandas i LI 4 Fikcfinhs st Ay DataFrame:

° EET%EgﬁgiE:CSV,XLSX,SQL,JSON,HTML,HDF5,SAS,STATA,Parquet,SQL%?
o ZZE#Y: https:/ /pandas.pydata.org/pandas-docs/stable/reference /io.html

4.4.1 izm CSV x4t
CSV(E 4 et Bl i LAt 2 —

# FHAREE

df = pd.read_csv('financial data.csv')

# H A (GLEF O

df = pd.read_csv('financial data.csv', encoding='utf-8')

# WEHEXE (ERElE®)
df = pd.read_csv('financial data.csv',

dtype={'account_number': str, 'amount': floatl})

# A H H 7
df = pd.read_csv('financial data.csv',

parse_dates=['transaction_date'])
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@ Tip

&itim: ) ERP R G0l 55 B 5 R Bui il i 2 CSV Al IEAIR B 4m A0 R4
SRR AT LA AR Z e S )

4.4.2 58 Excel %

# BRE TR

df = pd.read_excel("example.xlsx", sheet_name=0)

# PR E TR
df = pd.read_excel('financial_ statements.xlsx', sheet_name='Balance

< Sheet!')

# Bkt K HAT (AT AAT)

df = pd.read_excel('financial statements.xlsx', skiprows=[0, 1])

# R %575

df = pd.read_excel('financial statements.xlsx', index_col=0)

4.4.3 gEAH
X R 55 250 SO, AT A7y BRase

# 2R BLEL CSV
chunk_size = 10000
chunks = []
for chunk in pd.read_csv('large transaction_file.csv',
< chunksize=chunk size):
# X RN HAT A
chunks . append (chunk)

df = pd.concat(chunks, ignore_index=True)
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4.4.4 SHHE

S 17| Excel:

df .to_excel("example.x1lsx", index=False)

# 2 E CSVCREA%E])

df .to_csv('output.csv', index=False, encoding='utf-8-sig')

# $ M % Excel with &AM

with pd.ExcelWriter('financial report.xlsx', engine='openpyxl') as

< WwWriter:

df .to_excel(writer, sheet name='Summary', index=False)

A Warning

BRER LILIKHE index=False 2 FHF N ELE1T 55, XA 554k TidH 2 A

LR

4.4.5 #igieE

# 2 U
try:
df = pd.read_excel('financial data.xlsx')
print (£" RIIEE {len(df)} fT#HHE")
except FileNotFoundError:
print (" XHFARKE, HREXHHERE")

except Exception as e:

print (f" EE CHFRH4E: {e3")
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4.5 #iEE% (Data Cleaning)

g3 a4 - PUNFIC BRI - R ATIHIBR B2 B0 - Sy - A T b g 4
/3 Ea

! Important

At ABEFAREE? SIMEGEEHORH AR RS, TRERESERE. EEIES. KA
g BARIHTUR BRI RS 28, IE T Mr s R AR -

4.5.1 wEFHKE
QIR B 55 2 (5 B (H):

import numpy as np

# A28 Aok K E K B K3

accounts_data = {
'account number': ['1001', '1002', '1003', '1004', '1005'],
'account _name': ['I4', 'MB K", "FAe, None, 'ElER~'],
"amount': [50000, 120000, np.nan, 80000, 200000],
'category': ['¥/7', 'YW, ', "7, Nonel

}

accounts_df = pd.DataFrame(accounts_data)

accounts_df

account_number account name amount category

0 1001 W4 50000.0 %~

1 1002 DAl 120000.0 ¥~

2 1003 1718 NaN "

3 1004 None 80000.0 &y~

4 1005 [t B 7 200000.0 None
AR (E:
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# REFIIHHRRERE

accounts_df.isnull().sum()

account_number 0
account_name 1
amount 1
category 1

dtype: int64

# WEEEHEMRAE

accounts_df.isnull().any()

account number False
account name True
amount True
category True
dtype: bool

# BHE AR KENAT

accounts_df [accounts_df.isnull() .any(axis=1)]

account_number account_name amount category
2 1003 1718 NaN wre
3 1004 None 80000.0 "W
4 1005 & B 200000.0 None

4.5.2 Q@A

NGO yiprs
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# 7 1 MEBREEsRkENAT

df _dropped = accounts_df.dropna()

print (£" Ml % )5 % 4 {len(df_dropped)} 1T")
df _dropped

kR 2 AT

account_number account_name amount category

0 1001 SR 50000.0 ¥
1 1002 RLTIR R 120000.0 %3

# i 2 HAEEEHRERT (&%H 0 HR)

df _filled = accounts_df.copy()

df filled['amount'] = df filled['amount'].fillna(0)
df filled

account_number account name amount category

0 1001 W4 50000.0 %~
1 1002 DAl 120000.0 ¥~
2 1003 1718 0.0 %
3 1004 None 80000.0 %~
4 1005 [ 3B 7 200000.0 None

# Jrik 3 FPHEERT (EATHESD

df mean = accounts_df.copy()

df mean['amount'] =

o df mean['amount'].fillna(accounts_df['amount'].mean())

df mean
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account_number account name amount category

0 1001 4 50000.0 %5~
1 1002 JS7 AT 120000.0 %%/~
2 1003 &3 112500.0 %~
3 1004 None 80000.0 ¥~
4 1005 [ B 200000.0 None

# Fik 4 AR —MEE R (forward £ill)
df_ffill = accounts_df.copy()

df _ffill = df_ffill.fillna(method='£ffill")
df _ffill
account_number account_name amount category
0 1001 WA 50000.0 ¥~
1 1002 7 YA 120000.0 %=
2 1003 1752 120000.0 %=
3 1004 1717 80000.0 ¥y~
4 1005 [ B 200000.0 #§
@ Tip

itRm: XTI EE, WHE A 0 BIEEIE. X T 8l (W 28), Al REwT 22
i S Sl e SINESoR

4.5.3 ®wNESHE

UL E A ISR I 5 S B

# QRESEANR 7 KE

transactions = pd.DataFrame ({
'transaction_id': ['TOO1', 'T002', 'T003', 'T002', 'T004'],
'date': ['2024-01-01', '2024-01-02', '2024-01-03', '2024-01-02',
o '2024-01-04'],
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"amount': [1000, 2000, 1500, 2000, 3000],
'description': ["#HEWA', 'R H', "#HEWAN", ' XX H", 'H#

o AT
i)
transactions
transaction_id date amount description
0 Too1 2024-01-01 1000 AL N
1 T002 2024-01-02 2000 K < H
2 TO003 2024-01-03 1500 FHEIN
3 TO002 2024-01-02 2000 K < H
4 To004 2024-01-04 3000 BN
oRllEEN=R

# REXLEAWT

transactions.duplicated()

0 False
1 False
2 False
3 True
4 False
dtype: bool

# BHEERWNAT

transactions[transactions.duplicated(keep=False)]

transaction_id date amount description
1 TO02 2024-01-02 2000 T H
3 T002 2024-01-02 2000 K=
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# XTHEFREEL (X7 ID NIZEE—H)

transactions.duplicated(subset=['transaction_id'])

0 False

1 False

2 False

3 True

4 False

dtype: bool
il =R

# MEBRERT, REE —RKHAH
transactions clean =
< transactions.drop_duplicates(subset=['transaction_id'], keep='first')

transactions clean

transaction_id date amount description
0 TO001 2024-01-01 1000 FHEIRN
1 T002 2024-01-02 2000 SE 7 HY
2 T003 2024-01-03 1500 FHEIRN
4 T004 2024-01-04 3000 FHEIRN

Warning

Rz PR ESHERRT, LR B G ViZ2 M — .. ARAEUEE R
REEBIERY A P Y2158 ) »

4.5.4 HIEREEER
O R B AR K

81



# AR XA w5 B

messy_data = pd.DataFrame ({
'account': ['1001', '1002', '1003', '1004'],
'revenue': ['$1,200', '$2,500', '$1,800', '$3,200'],
'cost': ['(B00)', '1200', '(800)', '1500'],
'quantity': ['100', '200', '150', '250']

b

messy_data

account revenue cost quantity

1001 $1,200  (500) 100
1002 $2,500 1200 200
1003 $1,800  (800) 150
1004  $3,200 1500 250

W N = O

# BHAMHFELRE

messy_data.dtypes

account object
revenue object
cost object

quantity object

dtype: object
AEFRET A5 HE 5
# 7EH revenue 7| (¥ ¢ MiEF)
messy_datal'revenue clean'] = messy_datal['revenue'].str.replace('$’,

o '').str.replace(',', '').astype(float)

messy_data
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account revenue cost quantity revenue_clean

0 1001 $1,200  (500) 100 1200.0
1 1002 $2,500 1200 200 2500.0
2 1003 $1,800  (800) 150 1800.0
3 1004 $3,200 1500 250 3200.0

A5 FoR B O (SR H):

# LEFETRT W AK
def parse_accounting number(value) :
value = str(value).strip()
if '(' in value:
# HIRETIHEN AR
return -float(value.replace('(', '').replace(')', ''))
else:

return float(value)

messy_datal['cost_clean'] =
< messy_datal['cost'].apply(parse_accounting number)

messy_datal[['cost', 'cost_clean']]

cost cost_clean

(500) -500.0
1200 1200.0
(800) -800.0
1500 1500.0

W N = O

AN B R:

# FE ik quantity R
messy_datal['quantity'] = pd.to_numeric(messy_datal['quantity'],

< errors='coerce')
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messy_data.dtypes

account object
revenue object
cost object
quantity int64
revenue clean float64
cost_clean float64

dtype: object

@ Tip

(1,000) F2715 -1000 - e 2 5 I PRy b 745 B 2R A8, i i ¢ 2Rk

SR - B EHRE SIEMATS (5 ¥) AT bafs - MECTRERG S 3N, 10

4.5.5 HIEWIE

G E e A Ik H 2

# R E PR

trial_balance = pd.DataFrame({
‘account': ['H&', 'K, 'MAKK, HFA],
'debit': [10000, 5000, 0, O],
'credit': [0, 0, 3000, 12000]

b

trial_balance

account debit credit

0 4 10000 0O
1 pfiieg 5000 0
2 NffEC 0 3000
3 % 0 12000

B UEAE G-

84



# ITH G R LA
total debit = trial balance['debit'].sum()

total credit = trial balance['credit'].sum()

print (f" 1577 & 41: ¥{total debit:,.2f}")
print (f" 7 &40 : ¥{total credit:,.2f}")

# Il = &P

if total debit == total credit:
print (" & &-FH")

else:

print(f" AP, Z4: ¥{abs(total _debit - total credit):,.2f}")

&7 B . ¥15,000.00
R BB ¥15,000.00
18 5

B R (E:

# G| Z2E S EHE KE

sales_data = pd.DataFrame ({
'product': ['A', 'B', 'C', 'D', 'E'],
'units_sold': [100, 150, 200, 1000000, 1801, # D FHHHEWER¥
'unit_price': [10, 15, 12, 11, 13]

b

# ¥ describe() BHFKITE LA

sales_datal['units sold'].describe()

count 5.000000
mean 200126.000000
std 447143.160945
min 100.000000
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25% 150.000000

50% 180.000000
75% 200.000000
max 1000000.000000

Name: units_sold, dtype: float64

# RARFE (A IQR 7 %)

Q1 = sales_datal['units_sold'].quantile(0.25)
Q3 = sales_datal['units_sold'].quantile(0.75)
IQR = Q3 - Q1

# R H A B
Q1 - 1.5 * IQR

lower_ bound

upper_bound = Q3 + 1.5 * IQR

# X R HE

outliers = sales _datal[(sales data['units sold'] < lower_bound) |
(sales_data['units_sold'] > upper_bound)]

outliers

product units_sold unit_price

3 D 1000000 11

1 Note

%30 1. QI SRR AE R W ONGR B ER 2. R A FF AL PRBR AR ) B U & ) 24 7K
3. WIEB A EE RIA ST 4. BRI S HHTE 1R

4.6 DataFrame it 5&H&dE

23 B - FIRDFRARIHETTE - AR A REE - AT W55 Hdn it
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4.6.1 EEE
% list Ml string —#£1) 71 7483

# W 3 fTHIE
df [:3]

account_name account_type balance balance_direction

1001 W4
1002 fRATA K
1122 iR

50000.0 f&
200000.0 f&
150000.0 f

pS = =y
HOH OH

it Label(%51) Y1)

# HEKF%EE 1001 3| 1123 WALE
df.loc[1001:1123]

account_name account_type balance balance_direction

1001 Fi4:
1002 ARATAFC
1122 iRk
1123 77t

o

¢
T ¥

50000.0 &
200000.0 f&
150000.0 f
180000.0 f#

o

o

[F] B e TR 51

# REFFEAE WL R
df.loc[1001:1123, ['account name', 'balance']]

account_name balance

1001 ¥4 50000.0
1002 4R1TH 200000.0
1122 WK R 150000.0
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account_name balance

1123 {7t} 180000.0

W78 (position) fifiidk:

# Bl HBEE 1,3,2,4 5 (FALE)
df.iloc[:3, [0,2,1,3]]

account_name balance account_type balance_direction

1001 B4 50000.0 %7 1t
1002 4RATA7RK 200000.0 ¥ 1t
1122 ik sk 150000.0 %™ 1t

Vil A ICE:

# EE—ATE ZF| W1
df .iat [0, 1]

4.6.2 &#iHik

fif s A UK T 150000 F9FH -

\—_

# % 1% B AR FUK P
high balance_accounts = df [df ['balance'] > 150000]

high balance_accounts

account_name account_type balance balance_direction

1002 FRATA7K
1123 {74%

5

200000.0 15
180000.0 f#

% %

5

88



account_name account_type balance balance_direction

1601 [HE&EF= o 300000.0 f&
4001  sZiwE iR & 680000.0 £%
s =258 H:

# 18 PR B 7 R K P
asset_accounts = df [df ['account_type'] == ' ']

asset_accounts

account_name account_type balance balance_direction

1001 B4
1002 RATA7HK
1122 iR
1123 771

1601 [l %57

50000.0 f&
200000.0 f&
150000.0 f#
180000.0 ¢
300000.0 f&

=SS = < < =)
HOH K OHOH

Z AL (& AT T):

# R AR BAT 100000 HN %= KWHHE
df [(df ['balance'] > 100000) & (df['account_type']l == ' =")]

account_name account_type balance balance_direction

1002 HRATA7HK
1122 itk
1123 77t%

1601 [l %57

200000.0 f&
150000.0 f¢
180000.0 f¢
300000.0 f&

b= = =N
HOHOH O

# 2 B 2K SR B R XA E
df [(df ['account_type']l == ' fx" (df ['account_type'l == 'FIH &N ')]
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account_name account_type balance balance_direction

2202 AR 115 100000.0 %%
4001 iy FrA&RAE  680000.0 6%
Warning

' - i & FoR8” H7(AND) - fiiH] | K7 5”(OR) - f A F U E SHE kK -
ANBEfEH] Python fJ and Al or SCHEy

4.6.3 £/ isin ffik

RS I

# ik e F iR AT 7 K
df [df ['account name'].isin(['#: 4", "®RATHFZF'1]

account_name account_type balance balance_direction

1001 B4
1002 HRATAFHK

b

50000.0 f&
200000.0 f&

HOH

b

HEBRR M (A ~ HUR):

# TR BRIA S TR K P
df [~df ['account_name'].isin(['I:4'1)]

account_name account_type balance balance_direction

1002 HATE Bere 200000.0 fi
1122 ik -ond 150000.0 14
1123 1 -0h 180000.0 14
1601 [ E%w™ -0h 300000.0 f
2202 MR il 100000.0 1%
4001 s igE frEEMzE  680000.0 1%

90



4.6.4 query() 7%

EE R 7 3

# [ query # ik
df .query('balance > 150000")

account_name account_type balance balance_direction
1002 HRATF % 200000.0 15
1123 1% % 180000.0 1
1601 [ E 7T~ " 300000.0 15
4001 Sirme A FrA&REE  680000.0 6
# ERFANER
df .query('account_type == " ¥ " and balance > 100000')

account_name account_type balance

balance_direction

1002 R R
122 pkE R
1123 {5t iy
1601 FEGT W

200000.0
150000.0
180000.0
300000.0

fii
fii
fii

fii

@ Tip

- PN IR - 2R R AE VB R I IV 554 3

&t A S PFIE R T - SR E SRR (B,

4.7 HIEIZIE

4.7.1 mfE
B SO A
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df2 = df.copy()
df2

account_name account_type balance balance_direction

1001 B4 B 50000.0
1002 ARATAFH igne 200000.0  f
1122 ik sk % 150000.0 ft
1123 f5t% igne 180000.0 ft
1601 [ %™ igne 300000.0 f#
2202 AR £k 100000.0 1%
4001 St firfi&Mas  680000.0

1B ME AN R

# B EME
df2.iat[0, 0] = " EHFIH4"

# HEGRFEATHETE
df2.10c[1001:1123, 'balance'] = [55000, 210000, 160000, 190000]

# BIEHF (REW T TN
df2['balance_ % Ju'] = df2['balance'] / 10000
df2

account_name account_type balance balance_direction balance_ J;Jt

1001 FEAFIN 4 e 55000.0 & 55

1002 4RATHX e 210000.0 & 21.0
1122 WU e 160000.0 1 16.0
1123 f#1g e 190000.0 f#& 19.0
1601 ERT” e 300000.0 f& 30.0
2202 AR it 100000.0 ¥ 10.0
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account_name account_type balance balance_direction balance_ /57t

4001 st R 680000.0 £% 68.0

4.7.2 #F
1% [ HEFr:

# HKF&T (R7) #7F

df .sort_index()

account_name account_type balance balance_direction

1001 ¥4 Ve 50000.0
1002 AT ErE 200000.0 fE
1122 Rl WRE 150000.0 f#
1123 1715  a 180000.0 f#
1601  [HE%™ i a 300000.0
2202 AR ik 100000.0 %%
4001 St fra&MEE  680000.0 6%

4.7.3 zEHF

# LR THT

df .sort_values('balance', ascending=False)

account_name account_type balance balance_direction

4001 SiBEA firfEEMzE  680000.0 1%
1601 [ Ew™ -0h 300000.0 f
1002 HATF Bere 200000.0 fi
1123 1 -0h 180000.0 14
1122 ik B 150000.0  fi%
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account_name account_type balance balance_direction

2202 AR ik 100000.0 %%
1001 B4 % 50000.0  f&
4.7.4 64
AL 251 44
i B S

df2 = df.copy()

df2.columns = [x.upper() for x in df.columns]

df2.head(2)

ACCOUNT_NAME ACCOUNT_TYPE BALANCE BALANCE_DIRECTION

1001 B4
1002 ARATA7AK

50000.0 &
200000.0 U

O
HOH

4.7.5 #RMHEGH

{fi | rename J73j2:

df2 = df.copy()

df2 = df2.rename(columns={"account name": " £} EH & ", "balance": " &
o gﬁ n}’

index={1001: " #.4&F H"})
df2.head(2)

BLH AP  account_type 4% balance_direction

ReERH e
1002 PRATH

50000.0  f&
200000.0 f&

o
H O

o
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4.7.6 mpasz/5!

il

# M PR K P g5 AT

df2 = df.drop(index=[1001, 1123])

df2

4.7.7 i3

account_name account_type balance balance_direction
1002 #RATF % 200000.0 1
1122 kR % 150000.0 f#
1601 [ E 7T~ % 300000.0 15
2202 WA Al 100000.0 %%
4001 iy Fira#fa:  680000.0 6

# M & 2 7

df2 = df.drop(columns=['balance_direction', 'account_type'])

df2

account_name balance

1001
1002
1122
1123
1601
2202
4001

Bl

AT
PSR
i3

[ E B
A I
ST

50000.0

200000.0
150000.0
180000.0
300000.0
100000.0
680000.0
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4.8 FititE5AEXEH

4.8.1 #it=
HyfA:

# ITERH W THE
df ['balance'] .mean()

np.float64(237142.85714285713)

4.8.2 =

# TTERB AT EZ
df ['balance'].std()

210611.3550062391

4.8.3 #idiegit

# RFHHAMERIT
df ['balance'] .describe()

count 7.000000
mean 237142.857143
std 210611.355005
min 50000.000000
25% 125000.000000
50% 180000.000000
75% 250000.000000
max 680000.000000

Name: balance, dtype: float64
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4.8.4 m&itE

2384 - EE RiT1HA (running totals) - “# o E H 2 AN - TR s P RIR ST
- I 55 LR A

2it%# (Running Totals)

A3 H B

# & A RN KBE

monthly revenue = pd.DataFrame ({
'month': ['2024-01', '2024-02', '2024-03', '2024-04', '2024-05',
- '2024-06'1,
'revenue': [100000, 120000, 115000, 135000, 140000, 150000],
'cost': [60000, 70000, 68000, 80000, 82000, 88000]

b

monthly revenue

month revenue cost

2024-01 100000 60000
2024-02 120000 70000
2024-03 115000 68000
2024-04 135000 80000
2024-05 140000 82000
2024-06 150000 88000

Qg1 &~ W N = O

AR (FERI £ YTD):
# T H RN

monthly revenue[' Z11 ¥ A\ '] = monthly revenuel['revenue'].cumsum()

monthly revenue
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month revenue cost  ZEifrA

2024-01 100000 60000 100000
2024-02 120000 70000 220000
2024-03 115000 68000 335000
2024-04 135000 80000 470000
2024-05 140000 82000 610000
2024-06 150000 88000 760000

Q1 = W N =~ O

MR IR

# LiTEE A FHE
monthly revenue['profit'] = monthly revenuel['revenue'] -
< monthly revenuel['cost']
# BT E Z i AE
monthly revenue[' Z11#|JE'] = monthly revenue['profit'].cumsum()

monthly revenue[['month', 'profit', 'ZEitA|iE']]

month  profit ZitFiH

2024-01 40000 40000
2024-02 50000 90000
2024-03 47000 137000
2024-04 55000 192000
2024-05 58000 250000
2024-06 62000 312000

O &~ W N = O

" Tip

it RIPREHT: - 9124 (YTD) BN/ 30 - BRE T AR R IR A48 -
KiHTIHITA

BALLHHE

THEIR LIS (Month-over-Month):
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# TTEAELE
monthly revenue[' ¥ b3 K# '] = monthly_revenue['revenue'].pct_change() *
< 100

monthly revenue[['month', 'revenue', 'FfILIE K ']]

month  revenue FfILIEEK

2024-01 100000  NaN
2024-02 120000  20.000000
2024-03 115000 -4.166667
2024-04 135000 17.391304
2024-05 140000  3.703704
2024-06 150000  7.142857

O &~ W N = O

PRI MR (7 L RAR):

# QW HHE

two_years_data = pd.DataFrame ({
'month': ['2023-01', '2023-02', '2023-03', '2024-01', '2024-02',
< '2024-03'],
'revenue': [80000, 90000, 85000, 100000, 120000, 115000]

b

# WERLEKE (5§ 3 MAME, BEFZEE)

# SLIRMRHFEEE 12 A

two_years_datal[' B LK% '] =

< two_years_datal['revenue'].pct_change(periods=3) * 100

two_years_data

month  revenue [A] LGSR

0 2023-01 80000 NaN
1 2023-02 90000 NaN
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month revenue [F LK

2023-03 85000 NaN

2024-01 100000  25.000000
2024-02 120000  33.333333
2024-03 115000  35.294118

G = W BN

118 5L (Percentage of Total):

k=S N A &7

dept_revenue = pd.DataFrame ({
'department': ["4HEI', 'MEHH#, KigI, FIH I,
'revenue': [500000, 300000, 150000, 50000]

b

# ITH AT L

total_revenue = dept_revenue['revenue'].sum()

dept_revenue['UX A\ 1 th%'] = (dept_revenue['revenue'] / total revenue *
< 100) .round(2)

dept_revenue

department revenue A [t %

0 A 500000  50.0
1 JR55H 300000  30.0
2 KIS 150000  15.0
3 B 50000 5.0

## ¥ (Moving Average)

i3 A BT

# Bl E KA E 7

sales_data = pd.DataFrame ({
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'month': pd.date_range('2024-01', periods=12, freq='MS'),
'sales': [100, 110, 105, 120, 115, 125, 130, 135, 128, 140, 145, 150]
b

# iTH 3 NABFFY
sales_data['MA_3'] = sales_datal['sales'].rolling(window=3) .mean()

sales _data[['month', 'sales', 'MA 3']]

month sales MA_3

0 2024-01-01 100 NaN

1 2024-02-01 110 NalN

2 2024-03-01 105  105.000000
3 2024-04-01 120 111.666667
4 2024-05-01 115 113.333333
5 2024-06-01 125  120.000000
6 2024-07-01 130  123.333333
7 2024-08-01 135  130.000000
8 2024-09-01 128  131.000000
9 2024-10-01 140 134.333333
10 2024-11-01 145 137.666667
11 2024-12-01 150  145.000000

@ Tip
situ A BRIPAR L - SP R Bl - PURRITEE S - TINASR AR

4.8.5 MEILRITHE
O S5 A A
# A Y7 16 AR e R AR B

financial data = pd.DataFrame ({

'period': [IQlI, |Q2|’ IQBI, 'Q4|],
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'current assets':
'"current liabilities':
'total assets':
'total liabilities':
'revenue':

'net _income':

b

financial data

[500000, 520000, 480000, 550000],
[300000, 310000, 290000, 320000],

(1000000, 1050000, 1020000, 1100000],

[400000, 450000, 420000, 480000],
[50000, 60000, 55000, 70000]

[600000, 620000, 610000, 650000],

period current_assets current_liabilities total assets total_liabilities revenue net_incon

0 Q1 500000 300000 1000000 600000 400000 50000

1 Q2 520000 310000 1050000 620000 450000 60000

2 Q3 480000 290000 1020000 610000 420000 55000

3 Q4 550000 320000 1100000 650000 480000 70000

&R0 % (Current Ratio):
# WA HLE = MBI / s A
financial data['Jz0 % '] = (financial data['current_assets'] /

o financial data['current liabilities']).round(2)

financial datal[['period', ' #h b 1]

AT

period izl

QD N Rk, O

Q1
Q2
Q3
Q4

1.67
1.68
1.66
1.72

PR (Debt-to-Asset Ratio):
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# WERHEE = ARk /7 BRRF

financial datal' % #f%x%%'] = (financial data['total liabilities'] /
financial data['total assets'] *

- 100) .round(2)

financial datal[['period', '® /= MHEFY%"1]

W N = O
Q
oy
a
N
o)
=)

THEEF)EZ (Net Profit Margin):

# FAEE = #AE / LR
financial datal['#4 f|iE%%'] = (financial data['net_income'] /
financial datal['revenue'] * 100).round(2)

financial datal[['period', 'revenue', 'net_income', V& FERY 1]

period revenue net_income EFEFE%

0 Q1 400000 50000 12.50
1 Q2 450000 60000 13.33
2 Q3 420000 55000 13.10
3 Q4 480000 70000 14.58

HeREtHE
G A
# WEALRERE

cash_flow = pd.DataFrame ({
'date': pd.date_range('2024-01-01', periods=10, freq='D'),
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'cash_in': [50000, O, 30000, 45000, 0, 60000, O, 40000, 55000, O],
"cash_out': [20000, 15000, 25000, 10000, 30000, 20000, 15000, 25000,
< 20000, 18000]

b

# ITEFHEINA4R

cash_flow['net cash flow'] = cash_flow['cash_in'] - cash_flow['cash out']

# THANL KT (BRRHTARH Y 100000)
opening balance = 100000
cash_flow['cash_balance'] = opening balance +

» cash flow['net cash flow'].cumsum()

cash flow
date cash_in cash_out net _cash_flow cash_balance
0 2024-01-01 50000 20000 30000 130000
1 2024-01-02 O 15000 -15000 115000
2 2024-01-03 30000 25000 5000 120000
3 2024-01-04 45000 10000 35000 155000
4 2024-01-05 0 30000 -30000 125000
5 2024-01-06 60000 20000 40000 165000
6 2024-01-07 0 15000 -15000 150000
7 2024-01-08 40000 25000 15000 165000
8 2024-01-09 55000 20000 35000 200000
9 2024-01-10 O 18000 -18000 182000
1 Note

g3 1 QU 12 S T S SR S 2. tH 5] IOPRHEE IR 3. TR 6 S T R85
) 4 TSR T 2 30 FR8 A 67
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L

O STHTEEH

3
B

4.9.1 BEXEH
E X PREIE N ) DataFrame:
# TX—NBBERT RN T L EEHN

def to_wan_yuan(x):

return round(x / 10000, 2)

# 5 B4 H

df ['balance'] .transform(to_wan_yuan)

1001 5.0
1002 20.0
1122 15.0
1123 18.0
1601 30.0
2202 10.0
4001 68.0

Name: balance, dtype: float64

4.9.2 FHEBRE
H R/ NG

# WK RBEHANT

df ['account_type'].str.lower()

1001 Bt
1002 It
1122 %
1123 %
1601 s
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2202 ik
4001 BT A # M 3

Name: account_type, dtype: object

4.9.3 FHFHEKE

# REUK P 2 A K Z

df ['account name'].str.len()

1001
1002
1122
1123
1601
2202

O N N R N N

4001

Name: account_name, dtype: int64

4.9.4 HMREAESHETH

# AWK P AR ETEE" KA

df ['account name'].str.contains(' K& ")

1001 False
1002 False
1122 True
1123 False
1601 False
2202 True
4001 False

Name: account_name, dtype: bool
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4.9.5 FHE%E3I

# RBUK P 4% —

df ['account name'].str[0]

1001 ,
1002 iR
1122 [
1123 T
1601 i3]
2202 M
4001 5

Name: account_name, dtype: object

4.9.6 mEHHHE
TP E BRI FEA:

df .sample(2)

account_name account_type balance balance_direction

1002 FRATA7K
1123 {74%

)

200000.0 15
180000.0 f#

% %

R

4.9.7 iztbpihE

df .sample(frac = 0.4)

account_name account_type balance balance_direction

1601 [EHE&EF= o 300000.0 f&
4001 SRR AR BCEE & 680000.0 1%
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account_name account_type balance balance_direction

1001 I« wr 50000.0 14

4.10 #HEREH

4.10.1 concat &3

FAFRZEXF5 484 (index / columns)

axis=0

concat

R B RE:

df1 = pd.DataFrame(
{'A': ['AO', 'A1', 'A2', 'A3'],
'B': ['BO', 'B1', 'B2', 'B3'],
'c': ['co', 'C1', 'C2', 'C3'],
'D': ['DO', 'D1', 'D2', 'D3']})

df2 = pd.DataFrame(
{'A': ['Ad4', 'A5', 'A6', 'AT'],
'B': ['B4', 'B5', 'B6', 'B7'],
'c': ['c4', 'C5', 'C6', 'CT'],
'D': ['D4', 'D5', 'D6', 'D7']},
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index=[4, 5, 6, 7])

I I (axis=0):

pd.concat([df1l, df2], axis= 0, sort=False)

A B C

A0
Al
A2
A3
A4
A5
A6
A7

N O O B WO NN~ O

BO
B1
B2
B3
B4
B5
B6
B7

Co
C1
C2
C3
C4
C5
Cé
Cc7

DO
D1
D2
D3
D4
D5
D6
D7

fE 491 (axis=1) - 6| @45 =~ DataFrame:

df3 = pd.DataFrame(

{'B': ['B2', 'B3', 'B6', 'B7'],
'D': ['D2', 'D3', 'D6', 'D7'],
'F': ['F2', 'F3', 'F6', 'F7']},

index=[2, 3, 6, 7])

df3

N O WO

B2
B3
B6
B7

D2
D3
Dé6
D7

F2
F3
F6
F7
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pd.concat([df1l, df3], axis= 1, sort=False)

A B C D B D F

A0 BO Co DO NaN NaN NaN
Al B1 C1 D1 NaN NaN NaN
A2 B2 C2 D2 B2 D2 F2
A3 B3 C3 D3 B3 D3 F3
NaN NaN NaN NaN Bé6 Dé F6
NaN NaN NaN NaN B7 D7 F7

N O WO N —m, O

4.10.2 merge &3
H values G358, 7% 0y pandas.merge()
AR

df1['n1']
df3['n3']

df1.A.str[-1]
df3.B.str[-1]

CROSS JOIN INNER JOIN

LEFT OUTER JOIN RIGHT OUTER JOIN

FULL OUTER JOIN SELF JOIN

L=

1

!

/
/

/
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.merge.html#pandas-merge

AT merge #AE:

df1l.merge(df3, left_on='nl', right on='n3', how='inner')

A Bx C Dx nl By Dy F n3

0 A2 B2 C2 D2 2 B2 D2 F2 2
1 A3 B3 C3 D3 3 B3 D3 F3 3

4.11 rtiEBHALE

O H

data = {
'date': ['2020-08-25', '2021-07-26',
'2022-06-27"', '2023-05-28', '2024-04-29'],
'value': [10, 15, 7, 25, 30]

df = pd.DataFrame(data)
# Convert the 'date' column to datetime format

df ['date'] = pd.to_datetime(df['date'])

df .dtypes
date datetime64 [ns]
value int64

dtype: object

TR

df .date.dt.year

0 2020
1 2021
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2 2022
3 2023
4 2024

Name: date, dtype: int32

$EUH 17

df .date.dt.month

0 8
1 7
2 6
3 5
4 4

Name: date, dtype: int32

TEEUR ZL:

df .date.dt.isocalendar() .week

0 35
1 30
2 26
3 21
4 18

Name: week, dtype: UInt32

SEUH:

df .date.dt.day
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3 28
4 29

Name: date, dtype: int32

2L

df .date.dt.day_of_ week
# Monday=0, Sunday=6
# df .date.dt.day_name()

0 1
1 0
2 0
3 6
4 0

Name: date, dtype: int32

—AERI LR

df .date.dt.day_of_year

0 238
1 207
2 178
3 148
4 120

Name: date, dtype: int32

4.12 AR

Jii F matplotlib P55k 2 /s
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Jmatplotlib inline

BT

from dfply import diamonds

diamonds.price.hist()

25000 -

20000 -

15000 A

10000 A

5000 A

o_
0 2500 5000 7500 10000 12500 15000 17500

HI R A

from dfply import diamonds

diamonds.plot.scatter('carat', 'price')
[ J ' [ J ®
17500 A ’ °
o ¢ o
15000 1 S & °
® o
12500 *®e e
o o °
€ 10000 - 0 9
a [ 4
°
7500 A o .
5000 A
2500 A
O _I T T T T
0 1 2 3 4

114



seaborn i /5 &:

import seaborn as sns

sns.scatterplot(x="carat", y="price", hue="cut", data=diamonds)

] ® ()
17500 - . . ¢
H o ® o
15000 - e ®
o
o
12500 A R
: (]
,§ 10000 - oo
o ° cut
7500 A ® |deal
5000 - ® Premium
e Good
2500 A ® \ery Good
® Fair
O _I T T T T T
0 1 2 3 4 5

carat

4.13 48584 (Grouping & Aggregation)

#3845 - ZIRENTAILEEHE - P2 4EERE - QRS THLERER - BE MR

W 55 A FH A L

4.13.1 #x4HA

O3 2 A i

# A Z 21T 0 T HKE

ledger _data = pd.DataFrame ({
'date': ['2024-01-05', '2024-01-05', '2024-01-06', '2024-01-06',
o '2024-01-07', '2024-01-07'],

'account': ['I;4', 'MIKZ, AL, KKK, AL, "HEK

s A'l,
'category': ['W/=', 'R, R, RS, RS, R,
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'debit': [10000, 5000, 8000, 3000, 6000, 0],

'credit': [0, O, O, O, O, 6000]

i)
ledger_data

date account category debit credit
0 2024-01-05 4 T 10000 O
1 2024-01-05 MWK %5~ 5000 O
2 2024-01-06 Ii4: T 8000 O
3 2024-01-06 fUghkzx %~ 3000 O
4 2024-01-07 ¥4 wr 6000 O
5 2024-01-07 EHE&EILN I 0 6000
FIR P 93 2SR
# WK FICE R 25
ledger_data.groupby('account') .agg({
'debit': 'sum',
'credit': 'sum'
}) .reset_index()
account debit credit
JG 8000 0
4 24000 O
A 0 6000

# K P A&

ledger_data.groupby('category') .agg({

'debit': 'sum',
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'credit': 'sum'

}) .reset_index()

category debit credit

0 YaA 0 6000
1 %5= 32000 0

N

4.13.2 s%ERE
O A R Y B

# A2 E W @ BB
sales_detail = pd.DataFrame({
'date': pd.to_datetime(['2024-01-15', '2024-01-16', '2024-01-15',
- '2024-01-16"',
'2024-02-15"', '2024-02-16', '2024-02-15',
o '2024-02-16'1),

'region': ['d&R', "MK, AEw, Ay, R, KFR, £,
g 'ﬁé‘.ﬁgj']’

'product': ['A &', 'B F&', 'A &', 'B F&', 'A &', 'B ©
C OB MR, B FR,
'quantity': [100, 150, 120, 80, 110, 160, 130, 90],
'unit_price': [100, 150, 100, 150, 100, 150, 100, 150]
b

#t TEHELH
sales_detail['amount'] = sales_detail['quantity'] *
< sales_detail['unit price']

sales detail
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date region product

quantity unit_price amount

0 2024-01-15 %4k A7y 100 100 10000
1 2024-01-16 #E7R B i 150 150 22500
2 2024-01-15 “EF A7y 120 100 12000
3 2024-01-16 “EF B i 80 150 12000
4 2024-02-15 #7R A7y 110 100 11000
5 2024-02-16 %7K B i 160 150 24000
6 2024-02-15 4EFH A7y 130 100 13000
7 2024-02-16 *£w5 B i 90 150 13500
ZHIRG:

# MR ESA, TEEZNFRITE

sales_summary = sales_detail.groupby(['region', 'product']).agg({

'quantity': 'sum',

'amount': ['sum', 'mean', 'count']

}) .round(2)

sales_summary

S
region product
AFEf 2
R .
B G
AFEfy 2
4 N
B 1
FUE SR G HREL

# WHRXILE, FEHEEXRE

regional summary = sales_detail.groupby('region').agg({

'amount': ['sum', 'mean', 'max',

'min'],
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'quantity': 'sum'
b
regional _summary.columns = ['&4&4', 'FHELH, 'HAEEL', 'wWNEE",
o 'EERE']

regional_summary

BB PSR ROKRE R/NRE B

region

IR 67500 16875.0 24000 10000 520
B 50500 12625.0 13500 12000 420

@ Tip

et PRGN T - R HILEKH - 4% &R0/ H IR 8 - #30REs
NJEA - A O BT 5%

4.13.3 slgitiEs (Fhitinait)

# Q|72 % F W 28 B H
expense_data = pd.DataFrame ({

'department': ["#HEH', 'HEH, ‘WMEHH, WMEHIH, ALF, AA

o W1,
'category': ['ZiKF', 'HAF, 'ERFE, "HAF, ERE, A
- '],

"amount': [5000, 2000, 3000, 1500, 2000, 1000]
b

# AL A oA

expense_summary = expense_data.groupby(['department',
- 'category']) ['amount'].sum()

print(" 4L & ")

print (expense_summary)
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print ("\n#F [T/t ")
print (expense_summary.groupby('department') .sum())

print (f"\n % 1T: ¥{expense data['amount'].sum():,.2f}")

HH 2830 K

department category

A A DIINE 1000
ZR 5 2000

i %- INE 1500
Z R 5 3000

HE DINNE % 2000
ZR 5 5000

Name: amount, dtype: int64

WIT/t
department

A Ty #P 3000
ot -8 4500
£ & 7000

Name: amount, dtype: int64

Bt ¥14,500.00

4.13.4 £#4%4

# B2 M ROK UK 53R
receivables = pd.DataFrame ({
'customer': ['&EF A', 'EF B', 'EF C', 'EF D', 'EF E'],
'invoice_date': pd.to_datetime(['2024-01-01', '2024-02-15',
< '2024-03-10"',
'2024-01-20", '2024-02-28']),
"amount': [50000, 30000, 40000, 25000, 35000],
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'paid': [True, False, False, True, False]

)

# T EKE (B4 RE 2024-04-01)

current_date = pd.to_datetime('2024-04-01")

receivables['days_outstanding'] = (current_date -

< receivables['invoice_date']).dt.days

receivables
customer invoice_date amount paid days_outstanding
0 %A 2024-01-01 50000  True 91
1 %/ B 2024-02-15 30000  False 46
2 %P C 2024-03-10 40000  False 22
3 %/ D 2024-01-20 25000  True 72
4 %P E 2024-02-28 35000  False 33
AR 4

# AFCRSILE

payment_summary = receivables.groupby('paid').agg({

"amount': ['sum',

"count'],

'days_outstanding': 'mean'

i)

payment_summary

payment_summary.columns = [' &£ %', '&£

=%

COMES") 330

SE

paid

EH

RRaliNits

False 105000 3

True 75000

2

33.666667
81.500000
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(el AlNIS AN T

# A 72K X 7]

receivables['aging bucket'] = pd.cut(receivables['days_outstanding'],
bins=[0, 30, 60, 90, float('inf')],
labels=['0-30 X', '31-60 XK',

o '61-90 KXK', '90 AU E'D)

# KR X[ &

aging analysis =

- receivables.groupby('aging bucket') ['amount'].agg(['sum', 'count'])
aging_analysis.columns = ['&#', '£%']

aging analysis

aging_bucket

0-30 X 40000 1
31-60 K 65000 2
61-90 K 25000 1
90 KLAE 50000 1

1 Note

%3: 1. QI — S 2 S LR DataFrame 2. % 1 0077 fh o 4, HHE
SV 3. HHEE A SRR 4 TR A PR S

4.13.5 Excel Rigagxttt
ST R Excel ThiEfE pandas HRgxS i A

Excel TifE Pandas 75 ST E!
SUMIF groupby().sum()  Z&{FRAN

COUNTIF  groupby().count() fHif4t
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Excel Th#E Pandas 753 B

AVERAGEIF groupby().mean() 4113
Subtotal groupby() + agg() /Mt
Pivot Table  pivot_table() FARIEN

° Tip

M Excel # Pandas: 15 /R#2% Excel 1945 M5, pandas 1) pivot_table() A
groupby () A LASLIAH [A] £ 22 5 5l A DI RE

4.13.6 #imEME (Pivot Tables)

‘M

#3BH: - EROIEEIRENE - A2 2 4ERAR DT - BUEEW 55 SRR - Rl
i

SR

pivot() =

OB B

# B2 B E KR

simple_sales = pd.DataFrame({
'date': ['2024-01', '2024-01', '2024-02', '2024-02'],
'region': ['HFK', 'fewF, 'K, EE'],
'sales': [200000, 150000, 220000, 180000]

b

simple_sales

date region sales

2024-01 “EZR 200000
2024-01 “Epg 150000
2024-02 “4EZR 220000
2024-02 “EFg 180000

W N = O

O RE AL
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# PR E BN AR K

pivot_df = simple_sales.pivot(
index='date',
columns='region',
values='sales')

pivot_df

region 7K 1EFg

date

2024-01 200000 150000
2024-02 220000 180000

o pivot O MBLLK U — I BT EIIE BRI . & T B S X5 L.
o pivot_table(): [T XEARIEITAL. ARG, o EURIEEARI R FZE 5
A, LM A

pivot__table() E%H

O A 2R AW 75 By

# BlEAEELMEN A ENSEE
financial trans = pd.DataFrame ({
'‘month': ['1 A', 't A", "1 A, '2 A", 2 A', '2 A', '3 A", '3
o A', '3 A'1 * 2,
'category': ['HtA', 'mA', 'FHH'] * 6,
'department': ['#HEH'1%9 + ['Hi5-#6'1*9,
"amount': [500000, 300000, 80000, 520000, 310000, 85000, 480000,
< 290000, 75000,
300000, 180000, 50000, 310000, 185000, 52000, 290000,
< 175000, 48000]
b

financial trans.head(10)
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month category

department amount

QRS -RAE L

# AEENR, HBTWEALE

dept_pivot

0 1H A R 500000
1 1H JlAR A 300000
2 1H 2 H A 80000
3 2H LON A 520000
4 2H JlAR A 310000
5 2H 2 H A 85000
6 3H LON A 480000
7 3H AR R 290000
8 3H 2 H A 75000
9 1H A 55 300000
dept_pivot = pd.pivot_table(financial_trans,
values='amount',
index="'department ',
columns='category',
aggfunc="'sum',
fill value=0)
category A N 2
department
k553 540000 900000 150000
e 900000 1500000 240000

INIAT AL
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# A/t et

dept_pivot_total = pd.pivot_table(financial_ trans,
values='amount',
index="'department',
columns='category',
aggfunc="'sum',
fill value=0,
margins=True, # AL &ATF7
margins_name=' 41T ")

dept_pivot_total

category JRAR PN HH jSeaN

department

IR 55350 540000 900000 150000 1590000
BT 900000 1500000 240000 2640000
jS8an 1440000 2400000 390000 4230000

TR

# Q7 — MR s B R E A

profit_analysis = dept_pivot.copy()

profit_analysis[' f|JH'] = profit_analysis['#t\'] - profit_analysis['}J
& '] - profit_analysis['%¢ A ']

profit_analysis[' FlUH%Y%'] = (profit_analysis['#|'] /

< profit_analysis['f{\'] * 100).round(2)

profit_analysis

category A ITON 2 H A3 FIHE %

department
Ik 556 540000 900000 150000 210000 23.33
e 900000 1500000 240000 360000 24.00
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@ Tip

SR A BUEEIERAE N 55 0 A i T - 24RO A (F7 i DX BSTAD) -
JEA TR AT (Rl ] S0 IR - TR vs SEBRxSLE - B RIRES 0

EREMR

B B PEAH A A

# WREFE-AE-7wHERE
detailed_sales = pd.DataFrame({
'quarter': ['Q1', 'Q1', 'Q1', 'Q2', 'Q2', 'Q2'] x 4,
'month': ['1 A', '2 A", '3 A", '4 A', 's A", '6 A'] * 4,
'product': ['/“dt A'Jx6 + ['/“f B'J*6 + [' & C'IJ*6 + ['“d D']x*6,
'revenue': [100, 110, 105, 120, 115, 125,
80, 85, 82, 90, 88, 95,
60, 65, 62, 70, 68, 72,
50, 55, 52, 60, 58, 62]
b

# AR Z AR MBI

multi pivot = pd.pivot_table(detailed sales,
values='revenue',
index=['quarter', 'product'],
columns='month',
aggfunc="'sum',
fill value=0)

multi_pivot

quarter product

Q1
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quarter

month

product

Q2

Pt C
Pt D
Ptk A
Pl B
Pt C

~7 1
T*nn[)

n

MMy

%% % (Cross-tabulation)

ACMER T He ik

# AR 7 ERE
approval_data = pd.DataFrame({
'department': ['#HEI', ' KWyH, HEH,, WHH, XEH,
HER, WEW, RWIH, HEW, WHIW ],
'status': ['THE', 'THE, AFEH, THE, 'TEL,
"TE, AW, CEAE, 'THEL, B,
"amount': [50000, 30000, 45000, 25000, 20000,
55000, 28000, 35000, 40000, 22000]
b))

# QBRI XRRITSERSHERK

status_crosstab = pd.crosstab(approval datal['department'],
approval_datal['status'],
margins=True,
margins_name=' %11 ")

status_crosstab
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status Ot o P 2t

department

Wt 555 2 0 1 3
A 2 1 0 3
e 2 1 1 4
BT 6 2 2 10

AL Y 3 with IS 4%

# RITERSHWE LB

amount_crosstab = pd.crosstab(approval datal['department'],
approval_datal'status'],
values=approval_datal['amount'],
aggfunc="'sum',
margins=True,
margins_name=' 5 1t1")

amount crosstab.fillna(0)

status Bt B fEEAL St
department

W 55 B 47000.0 0.0 28000.0 75000
KM 65000.0  20000.0 0.0 85000
R 105000.0 40000.0 45000.0 190000
it 217000.0 60000.0 73000.0 350000

1 Note

g3 1 QI — A2 Mk 20X 240 A& 4R 2. {61 pivot_table
QI x = S B S RUE LR 3. Wi margins 240 B/ Nt 4. TR X
BT S T

stack #1 unstack

stack #1F (F15647):
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pivot_df.stack()

date region

2024-01 %K 200000
=h] 150000

2024-02 %K 220000
=h] 180000

dtype: int64

unstack #4E (1T74%1):

pivot_df.stack() .unstack()

region 7K EF

date

2024-01 200000 150000
2024-02 220000 180000

* unstackO: R MNEMFTRS I FAH N
 stackO): B NZMIII KT AT RE], Gl — P AALEK [ Series.
4.14 ZEEH: HEBAST

g s KBEAAITEON 2024 £ —FRHER I, BRI ML AEMHXH
THEFRI, AR SO A EEAR O o

4.14.1 $% 1: BE&8RE

# RIEHER 7 HHE

sales_transactions = pd.DataFrame ({
'transaction_id': ['TO01', 'T002', 'T003', 'T004', 'T005', 'TO06',
< 'TOOT7', 'TO08',
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)

'T009', 'TO10', 'TO11', 'TO12', 'TO13', 'TO014',
< 'T015'],
'date': pd.to_datetime(['2024-01-05', '2024-01-08', '2024-01-12',
< '2024-01-15"', '2024-01-20',
'2024-02-03"', '2024-02-07', '2024-02-14"',
o '2024-02-18', '2024-02-25',
'2024-03-05"', '2024-03-10', '2024-03-15',
& '2024-03-20', '2024-03-28']),
'customer': ['EF A', 'EF B', 'EF A, 'EF C, 'EF B,
KPR A, "EP D', 'EPC, "EF B, 'EF E',
'EF A, "EFP D', "EF C', "EFE, "EF BI,
'product_line': ["BF/=&', 'ZEA&', "BT &', 'Rk', "'XEH

o !
TR, CRE, RE, CATER, KBRS,
BTER, CRERS, RE, RTERE, CREA
. B,
'region': [r4ek, 'demg, 'R, K, EF,
R, A, e, R, 4,
e, e, A, e, RE,

'quantity': [50, 30, 45, 60, 35, 55, 40, 50, 38, 42, 52, 45, 55, 48,
< 401,
'unit_price': [2000, 500, 2000, 300, 500, 2000, 300, 300, 2000, 500,
< 2000, 500, 300, 2000, 500],
'payment_status': ['&Aff', 'SKA, 'EA, KA, B,

PEA, CRAE, CEA, R, P EAY,

PR, CRAE, R, R, R

# ITHHE W

sales_transactions['amount'] = sales_transactions['quantity'] *

SN

sales_transactions['unit price']
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print(f" H*{len(sales_transactions)}%£ % 7 ")

sales_transactions.head()

ECE
transaction_id date customer product_line region quantity unit_price paymer
0 Too01 2024-01-05 ZEF A HLF 7 i AR 50 2000 YN}
1 To002 2024-01-08 ZF B KR r 30 500 AAF
2 TO003 2024-01-12 %71 A FLF 7 i IR 45 2000 [0
3 T004 2024-01-15 Ep C i/ edb 60 300 AAF
4 TO05 2024-01-20 EXF B K JEH w35 500 YN}

4.14.2 $§ 2: HIREXSRHIE

# mEHERE
print("=== HZFEHEHLE ===")
print (f" kA& ERE:")

print(sales_transactions.isnull() .sum())

print(f"\nﬁfg\ﬁ % ID i .m)
duplicate_ids = sales_transactions['transaction_id'].duplicated() .sum()

print(f" EHEWXK % ID # E: {duplicate_ids}")

print (f"\n& # 7 & HLE:")

print(sales_transactions['amount'].describe())

# Jo il e T R

assert sales_transactions['transaction id'].is_unique, " FEEEWNZ G
- ID!"

print ("\n #¥EHIEFIT")
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=== RERERLE
RREARE
transaction_id
date

customer
product_line
region
quantity
unit_price
payment_status
amount

dtype: int64

ERRXZHIDIRE:

ERW R HIDHE
SHFHEELE:

count 15.
mean 48900.
std 40517.
min 12000.
25% 17000.
50% 21000.
75% 93000.
max 110000.

Name: amount, dtype: float64

AR B0 1

4.14.3 $% 3: MEH

3.1 B ERR

O O O O O o o o o

o

000000
000000
720991
000000
000000
000000
000000
000000
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# R
total revenue = sales transactions['amount'].sum()
total transactions = len(sales transactions)

average_transaction = sales_transactions['amount'].mean()

print ("= %—FF G R ===)
print (£" B E S ¥{total _revenue:,.2f}")
print (f" X 7 %% : {total_transactions}")

print (£" 3428 T B ¥{average_transaction:,.2f}")

# TATFOR ST
payment_summary =
< sales_transactions.groupby('payment_status') ['amount'].agg(['sum',
< 'count'])

payment_summary.columns = ['4& &', '£#']
print ("\n#E R HERESL L")

print (payment_summary)

W& E = payment_summary.loc[' ELff', '4%1'] / total revenue * 100
print (£"\nfCE : {FE . 2£3%")

=== F —FEFHERN ===
B8 E 4T ¥733,500.00
X 5%k

T2 5 . ¥48,900.00

A FRER %

e L
payment_status
e AT 553500 8
AT 180000 7
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W E: 75.46Y%

3.2 =R

# 75 Sk G AT

product_analysis = sales_transactions.groupby('product_line').agg({
"amount': ['sum', 'mean', 'count'],
'quantity': 'sum'

}) .round(2)

product_analysis.columns = ['"#8 & K40, 'FHITHH, "ITHELK, "HEHK

=

> =']

# TTEEFRE T
product_analysis['# A\ & t%'] = (product_analysis['# € B &'] /

< total revenue * 100).round(2)

# W E BT
product_analysis = product_analysis.sort_values('# & & 41",

- ascending=False)

print("=== FR&EZVEHHN ===")

print (product_analysis)

HERH  FHITEH ITEHR HEHE KLY

product_line

H,F 576000 96000.0 6 288 78.53

K& 96000 19200.0 5 192 13.09

i &3 61500 15375.0 4 205 8.38
3.3 MR 4347
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# A K -7 LB R

regional_pivot = pd.pivot_table(sales_transactions,
values='amount',
index='region',
columns='product_line',
aggfunc="'sum',
fill value=0,
margins=True,

margins_name="' %11 ")

print ("=== MK x FRLHEHEE ===")

print(regional_pivot)

# WA MK By £ 4T 7

print ("\n& MK HEREW R &)

for region in regional pivot.index[:-1]: # HFR BiT4T
top_product = regional pivot.loc[region].drop('&11"').idxmax ()
top_amount = regional pivot.loc[region, top_product]

print (f"{region}: {top_product} (¥{top_amount:,.2f})")

=== W Rx/"m & EHE ===

product_line ZK & Al i Jii&3 7 S8y
region

1K 0 0 404000 404000

4k th 21000 0 96000 117000

fedb 22500 61500 0 84000

(] 52500 0 76000 128500

Rt 96000 61500 576000 733500

23 X R oE R
®FE. BT (¥404,000.00)
M. BFFH (¥96,000.00)
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fedt: Mk (¥61,500.00)
w: BT~ & (¥76,000.00)

3.4 mEl BT
# 7 F a7

sales_transactions['month'] =

< sales_transactions['date'].dt.to_period('M')

# 1% A Rt

monthly revenue = sales_transactions.groupby('month').agg({
"amount': 'sum',
'transaction_id': 'count'

b
A

monthly revenue.columns = ['#{EH', 'x HFE£ 4]

¢ Rk R
monthly revenue['Ff[h¥ K #9%'] = monthly revenue['# & %1'].pct_change() *
< 100

print("=== f EHE#EH ===")

print (monthly revenue)

# ITHE 2T

monthly revenue[' Z1T# A\ '] = monthly revenue[' % & %1'].cumsum()
print ("\n®@ 2 ZitHA:")

print(monthly_revenue[['# & 41", ' Zitd\'1])

=== AEHELY ===
HEH RAER K &,
month
2024-01 240500 5 NaN
2024-02 234000 5 -2.702703
2024-03 259000 5 10.683761
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e B

HEH Rtk
month
2024-01 240500 240500
2024-02 234000 474500
2024-03 259000 733500

3.5 BPaH

# PN ELAT

customer_analysis = sales_transactions.groupby('customer').agg({

'"amount': 'sum',
'transaction _id': 'count'
b
customer_analysis.columns = [' B EH ', ' F R %]

# T EFHITRNE
customer_analysis['FH#iT¥ % '] = customer_analysis[' &4 X401 /

& customer_analysis[' %K% ']

# 128 WX HH T
customer_analysis = customer_analysis.sort_values(' S L7,

- ascending=False)

# WHEE P IME
customer_analysis['YX A\ i th%'] = (customer_analysis[' &y E41'] /

< total revenue * 100).round(2)

print("=== & F NEH ===")

print (customer_analysis)

# RA VIP B F (AT 20%)
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vip_threshold = customer_analysis[' %W %1'].quantile(0.8)

vip_customers = customer_analysis[customer_ analysis['&J4E#('] >=

- vip_threshold]
print (f"\nVIP Z R O(H 20%):M)

print (vip_customers)

=== X P ESH ===
ISP TR P ¢ AT BN Y
customer
B A 404000 4 101000.0 55.08
% FB 128500 4 32125.0 17.52
E FE 117000 2  58500.0 15.95
EFC 49500 3  16500.0 6.75
ZFD 34500 2 17250.0 4.70
VIPE P (H[20%) :
B LA R K FHATHEEH BN Y
customer
B A 404000 4 101000.0 55.08

4.14.4 58 4: SEKEOHT

# R HR T
receivables = sales_transactions[sales_transactions['payment_status'] ==

o "ERAA'T.copyO
# ITEKE (BZE 2024-04-01)
current_date = pd.to_datetime('2024-04-01")

receivables['days_outstanding'] = (current_date -

o receivables['date']).dt.days

# 0l K )
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receivables['aging bucket'] = pd.cut(receivables['days_outstanding'],
bins=[0, 30, 60, 90, float('inf')],
labels=['0-30 XK', '31-60 X',

- '61-90 K', '90 AU E'D)

print ("=== N YK Z KL A ===")
print (f" M YLK ZK & 41: ¥{receivables['amount'].sum():,.2f}")

print (f" M UYtZ40: {len(receivables)}")

# IR oA

aging_analysis =

o receivables.groupby('aging bucket') ['amount'].agg(['sum', 'count'])
aging_analysis.columns = ['&%0', '£%']

aging_analysis[' & tb%'] = (aging analysis['4£#'] /

< receivables['amount'].sum() * 100).round(2)

print ("\nJK# 2 : ")

print (aging analysis)

# WE PRI
customer_receivables = receivables.groupby('customer') .agg({
"amount': 'sum',
'days_outstanding': 'mean'
}) .round(2)
customer_receivables.columns = [' W Yx4 41", VK ]
customer_receivables = customer receivables.sort values(' M Y4 40",

< ascending=False)

print ("\niZ & P R BOKK ")

print (customer_receivables)

=== YK 2 KB A ===
R Y i 2k B 4T ¥180,000.00
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M ES: T

TR ¥ 2 -
£/ EH LY

aging bucket

0-30 K 59000 3 32.78
31-60K 88000 2 48.89
61-90 K 33000 2 18.33
90K DAk 0 0 0.00
¥ E PR K R

M aE TR
customer
% FB 111000 43.67
EFC 34500 47.00
Z FD 34500 38.00

4.14.5 $& 5: E£MEERE

print("=" * 60)
print (" 2024 FH—FEHETP|E"
print("=" * 60)

print (f"\n—. EM&I¥5")

print(f" 4 E X% : ¥{total _revenue:,.2f}")
print(f" X % %% {total_transactions}")

print (f" ST ¥{average_transaction:,.2f}")
print (£"  HEE: {HKE 203"

print(f"\n=. F@E&AERN GEHETHEFO")

for idx, row in product_analysis.head(3).iterrows():

print ("  {idx}: ¥{row['#HE R H']:, .2f} {row[" ¥ A H % 1™
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print(f"\n=. HEXFXIHN HEELHHEFI"

regional_total = regional pivot.iloc[:-1,

< —1].sort_values(ascending=False)

for region, amount in regional total.head(3).items():
pct = amount / total_revenue * 100

print(f"  {region}: ¥{amount:,.2f} ({pct:.2f}/)")

print (f"\nl. TOP3 & F")

for idx, row in customer_analysis.head(3).iterrows():
print(£"  {idx}: ¥{row[' B L& '1:,.2f} {rowl[" A &% 138,
o Arowl'MFZRHEK 1rRME")

print(f"\n& . N IKKTE")

print (f" MY RH: ¥{receivables['amount'].sum():,.2f}")

print(f" # 60 AN Y : ¥{aging analysis.loc[['61-90 KXK', '90 KDL L'],
o '"&F'].sum():,.2f}F")

over_60 pct = aging analysis.loc[['61-90 K', '90 APAE'], '&%0'].sum()
< / receivables['amount'].sum() * 100

print (f" KX : {over_60_pct:.2f}% #it 60 K")

print("\n" + =" % 60)

20244 & — EFHE QMR E

— B 5
€ KB ¥733,500.00
P EX &
$i/%;ﬂ$: ¥48,900.00
Wk 75.46Y%
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= FERARAGEHE T
W 5 ¥576,000.00 (78.53%)
K JE i ¥96,000.00 (13.09%)
M. ¥61,500.00 (8.38%)

= HRERAGHE R T
£ % . ¥404,000.00 (55.08%)
67 : ¥128,500.00 (17.52%)
46 ¥117,000.00 (15.95%)

M. TOP3ZE
P A: ¥404,000.00 (55.08%), 4.0K W%
& FB: ¥128,500.00 (17.52%), 4.0K 4%
Z FE: ¥117,000.00 (15.95%), 2.0% W *

B R OK R TRE
Sk B BT ¥180,000.00
#60K Ji Y : ¥33,000.00
g R 18.33Y% #it60K

1 Note
ESHTHIN R

PMEEEEPIER T pandas BTSSR IV 55 R o

gumps: GRS S AR

g ALl EEE. BEHE
SHAH: L. HIX L ) EF%&M&E
mEitE: Bit . BRI
RUEReE: A S 3

i R NSO S Y E )

.O\Sﬂrp.@!\’t—‘
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sepgaiy: - ZUE SR, WA ATE R - IINEE 2 4E LR A CINRIE A A
ARopHr) - AR S Excel, S1FERTUUMLIE R - 2562l 55 5y, B2 Ay i i Lt
BN

4.15 RES5T—%

4.15.1 Pandas #%: O #EAE R

WA 2], RO EEE T

#tigfE: - DataFrame f/] Series [ Gl @ F1EA B - a5 SN\ T H (CSV, Excel) - $#fE
BEREAITIE (loc, iloc, Z5HFiii)

e - BASETE (BRG(E. HEEE. RREER) - BRI aied - 2aELP
(pivot, melt, stack/unstack)

Mot - RIRA (cumsum) - 1130 HiH5R (pet_change) - #30°1-%] (rolling) - It 55
I

HIERE: - 0551 (groupby) - Z4E2E 4 (pivot_table) - 32 W3 Hr (crosstab)

4.15.2 5 Excel gyxftk

5% Excel Pandas Lnines

Homabrige s B TRRE] JUTCREI Pandas AbFROREAEEE R
BEMES HETH Amt H st Pandas %54 [H]
Hmd vt TR —ATRAES5E Pandas BSR40
HaRITA NRE R AT T Pandas 5 447

AR i PR AfE R 5 TiEE:  Pandas B4l

4.15.3 %3

1. g3 HSLhR o5 Bl gk ], B IR

2. axuig: pandas B SCRARH TEAN, 8 3 ]3I0 A S0
3. wEre: AR EITIR, B0 E IR 2 IR IIRE

4. gals: BEMPRHX LSRR 2 LRz i TR
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4.15.4 T—52I5M

o EmALiL: i f matplotlib 1 seaborn 1 #4455 €5

o wiRmEReE: o7 >) SQL, B MBI AUV 55 2dh

* BHLikE: 455 Excel FE (openpyxl) 4= piehs A0 I 554 5k
o BESH: WHEFHIAT RS S

4.15.5 #EHE

e Pandas B J7 Y
e Pandas A3

¢ 10 minutes to pandas

! Important

igfE: Pandas J2& /MK TH, (HTHFUEF B, BRI R REARI 55 Bdln 17 Ja Ik 55
MR BORSEVARRES &, A R AN E.
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https://pandas.pydata.org/docs/
https://pandas.pydata.org/Pandas_Cheat_Sheet.pdf
https://pandas.pydata.org/docs/user_guide/10min.html

5 SQL A153%k

sl FEAET A

5.1 SQL &=fEa

SQL (Structured Query Language) & T8 H < R AEHR E R ETE S . B
VFH PO A SN R Z s FE b & . SQL 28 A R4 (A MySQL.
PostgreSQL. SQLite %) Mz T H,

5.1.1 #iREERES

o #igE (Database): HRMNEE .

* % (Table): ¥l HIEHREE A, MATHIZIZNT.
* 7 (Row): EHIY—5KICFK.

e 31 (Column): FHH—FE.

e fu (Primary Key): Mi—FriRaF7H9%1 .

o si (Foreign Key): 3|5 31014,

@ Tip

SHEA: £ REH, BUREN T F6: - 2R H % (Chart of Accounts) - JliK
1IE (Journal Entries) - 514320l (General Ledger) - B4k (Subsidiary Ledgers) - 4
LKL

5.1.2 SQLite3 /4

SQLite3 22—t gt RANHIR R BB LRSS EAT B UM AR 55 dridt iz,
ELEAEN Ry FistT, FREG/DUH . FARDTF AR AR SE. SQLite3 STrinif
[ SQL ik, F Hi2 ACID Heany.
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./resource/04-sql-demo.ipynb

SQLite3 ks

o TS
.« TRH

o HCHECRE
o« BEAH

o GUIF

5.2 DB Browser for SQLite GUI T8

DB Browser for SQLite 22— 25 A9 GUI T H., H T & B/ MgwiE SQLite ZHz 7%
(G

5.2.1 m¥FER

1. T#FF44: DB Browser for SQLite: https:/ /sqlitebrowser.org/
2. ¥TIFTH, #4% “Open Database” 4% R M1 . db S
3. 1 GUI HH]LA:

o WYKL

o BH MR
* 4T SQL #ify

* A/ FHEE

5.2.2 i

o EMHYEIE A

o o gn S AAd R AT H RO 14

* Fr SQL &ifjPhAT

o AILAFHEHE N CSV. SQL kg
5.3 =B Python #A\ SQLite3

Python FrifE 1 EL5 T sqlite3 #ibk, RILAESMH], TorRamishade.
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5.3.1 tIEHEENE

#3184 - B SQL JR1EH] - FRAURIAE L - P E FHEMZR
LA TENE#E— 2 1REH 58 (Chart of Accounts):

import sqlite3

# ZRIAEEE (WRIFE2 EHUWE)
conn = sqlite3.connect('accounting.db')

cursor = conn.cursor()

# AESITHEX

cursor.execute('""'

CREATE TABLE IF NOT EXISTS chart_of accounts (
account_code TEXT PRIMARY KEY,
account_name TEXT NOT NULL,
account_type TEXT NOT NULL,
parent_code TEXT,
balance direction TEXT,
is_active INTEGER DEFAULT 1

)

D)

conn.commit ()

print (" 2it#E R G| E K"

21TAHE R R

1 Note

FEIEE: - account_code: £l H 4l (£4#) - account_name: £} H &4 FK - account_type:
BFEEA (5 / i/ B A & e /N / 28 ) - parent_code: 2RI H gl -
balance direction: R4 /7 A (ff/1%) - is_active: 25 /5H (1= J5H, 0= 1)
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G E

# WHANSITFEE H4E

accounts = [
('1001', 'EFIHL", ', None, 'f&', 1),
('1002', "SRATFAK', '¥ ', Nome, 'f&', 1),

('1122', 'K, "K', None, 'f&', 1),
('1123', 'TAFKZK, "® S, Nonme, 'fF', 1),

('1401', 'HF4, *E &, None, 'fE', 1),

('2202', 'MATIKE', '#MR', None, ', 1),
('2203', 'TdIKK", 'AB', Nome, ', 1),

('4001', 'SEWEAR", "FIHEFEMNI', None, 'R, 1),
('6001', 'EEWHKAN", "N, None, '®', 1),
('6401', 'EEVS KA, 'FFH"', None, 'f&F', 1)

cursor.executemany(' "'

INSERT OR REPLACE INTO chart_of_ accounts

(account_code, account_name, account_type, parent_code,
< balance direction, is_active)

VALUES (7, 7, 7, 7, 7, 7)

"' accounts)

conn.commit ()

print (f" A 34 A{len(accounts) Mo itAHE ™)
R N0 21 AL E

TR

# 218 FT A £ E

cursor.execute ("SELECT * FROM chart_of accounts")
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rows = cursor.fetchall()
print (" FrHSITAE: ")
for row in rows[:5]: # R E 7l 5 &

print (row)

# FUEW: EWRTRFE

cursor.execute ("""

SELECT account_code, account_name, balance_direction
FROM chart_of_ accounts

WHERE account_type = 7

o CREL))

rows = cursor.fetchall()

print ("\n% KA E: ")

for row in rows:

print (£" B EHZA: {rowl0]l}, BEAM: {row[1]l}, K& 7 H: {row[2]}")

iR =

(r1001', 'EHFHA4L, "', None, ', 1)
('1002', "fRATHFK', "W, Nome, 'f', 1)
('1122', 'YK E, 'H~, None, 'f&', 1)
('1123', 'FfFKE, H S, None, 'f&', 1)
('1401', 'HFH, "K', None, 'fE', 1)

TFEEME:

FE%: 1001, FHEAMNR: EFAL, RAFW: f§
ME A 1002, FHEH AR RITHEH, 287 #
ME R 1122, FHEAKR: H¥K, K8 7E: #
B 1123, FHEHAKR: Bk, 287 #
FE%A: 1401, FEAK: FR, KR8 H: #
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SEHT RO B AL

# EATHAE: BUAE A
cursor.execute("""
UPDATE chart of accounts
SET account name = 7
WHERE account_code = 7
mev, (34, '10011))
conn.commit ()

print(" EFANLFELHRCEFN AL

# EHENME (B IR, TEWEMER)
cursor.execute("""

UPDATE chart_of accounts

SET is_active = 0

WHERE account code = 7

mee o (11123',))

conn.commit ()

print (" WK E EAFA)

# BREWEANFE
cursor.execute("""
SELECT account_code, account_name, account_type, is_active
FROM chart_of_ accounts
ORDER BY account_code
e
rows = cursor.fetchall()
print("\nE FHEHNFEFI K ")
for row in rows[:7]:
status = " " if row[3] == 1 else " "

print (f"{status} {row[0]} - {row[1]} ({row[2]})")

ERASFEZRTERA Ae!
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T AR B EE A

EHEHAE Tk
1001 - A4 (H5)
1002 - RATFH CF)
1122 - MK CF )
1123 - HUF KK CGF )
1401 - HF4 (™)
2202 - MAFIKER (fifR)
2203 - TR (FfR)
Warning

BEERN EXIPRET, BEASWIEMEREH, 607 PO Rk A
is_active=0). JXFEH] LGB P SRR SE 81

PRAGMA wal_checkpoint;
PRAGMA integrity_check;

PRAGMA optimize;

5.4 #H Pandas 5 SQLite3 %5

#3584 - 17 pandas &5 SQL B fii A - 222544 DataFrame 5 A\ 4% 2% - Ff% SQL £
15 pandas 45 S
Pandas $24t 1 {F4E 1 7 RIS NEHEZE . O 55 8aR Ak A

5.4.1 tIg&itHRE

LRI MEIR IR R -
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import pandas as pd

# 20K R I K B
journal_entries = pd.DataFrame ({
'entry_id': ['JEOO1', 'JEOO1', 'JE0O02', 'JE002', 'JE003', 'JE003',
«~ 'JE003', 'JE004', 'JE004'],
'entry_date': ['2024-01-15', '2024-01-15', '2024-01-20',
< '2024-01-20"',
'2024-02-05", '2024-02-05', '2024-02-05',
o '2024-02-10', '2024-02-10'],
'account_code': ['1002', '6001', '1122', '6001', '1001', '1002',
- '6001', '2202', '6401'],
'description': ["#HEWZ", "HEKAN", 'KREKN, "HEKN', 'Hb
- WE', "RATEK', #HEKAN',
'R HE A, R RAT,
'debit': [60000, 0, 30000, O, 20000, O, O, O, 15000],
'credit': [0, 50000, 0, 30000, O, 20000, 40000, 25000, 0]
b

# THBELEA
print (" WCIKEIELEIER 5 1T ™)

print (journal entries.head())

print ("\nKEEEL: ")

print (journal entries.info())

IEJK % I $4E 7T 54T -

entry_id entry_date account_code description debit credit

0  JE001 2024-01-15 1002 HE R 50000 0
1 JE001 2024-01-15 6001 HEBRAN 0 50000
2 JE002 2024-01-20 1122 IR N 30000 0
3 JE002 2024-01-20 6001 HE RN 0 30000
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4 JE003 2024-02-05 1001 W44 E 20000 0

HERE L

<class 'pandas.core.frame.DataFrame'>
RangelIndex: 9 entries, 0 to 8

Data columns (total 6 columns):

# Column Non-Null Count Dtype

0 entry_id 9 non-null object
1  entry_date 9 non-null object
2 account_code 9 non-null object
3 description 9 non-null object
4 debit 9 non-null int64
5 credit 9 non-null int64

dtypes: int64(2), object(4)
memory usage: 564.0+ bytes

None

i Note

TIEMsEEA: - TEAE LT T S B - JTEOOL: 4RATAEAR (fF) = s &I (57) =
50,000 - JE002: Rtk (f) = s &I (5%) = 30,000 - JEOO3: #4: (fif) + A EIN
(5%) = BATIERK (i) + # BN (5F) = 40,000

1% DataFrame 5\ SQLite3

# FTIK A BE BB A
journal entries.to_sql('journal entries', conn, if exists='replace',

< index=False)
print (" CIKFEIELYE EEANKEFEE)
# IOI %3

cursor.execute ("SELECT COUNT(*) FROM journal entries")
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count = cursor.fetchone() [0]

print(£" HEEF LA {count} £ FILE")

LA AN S &
BEEFIHE 9 Ko FIEX

M SQLite3 =B R

# B E BB B

df _from db = pd.read_sql_query("SELECT * FROM journal entries LIMIT 10",
< conn)

print (" MZHIEEZBANE 10 17: ")

print(df from_db)

AN BHE B 52 B BT 10T
entry_id entry_date account_code description debit credit

0  JE001 2024-01-15 1002 #HE WA 50000 0
1 JEOO1 2024-01-15 6001 HE W 0 50000
2 JE002 2024-01-20 1122 TR 2 4N 30000 0
3 JE002 2024-01-20 6001 HE N 0 30000
4 JE003 2024-02-05 1001 N4eHE 20000 0
5  JEO03 2024-02-05 1002 RATHIK 0 20000
6  JE003 2024-02-05 6001 HE N 0 40000
7 JE004 2024-02-10 2202 K o 0 25000
8  JE004 2024-02-10 6401 K F A 15000 0

SQL #igRpAl

# HAEW: HHELARRSH
query = nnn
SELECT

j.account_code,
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c.account_name,
c.account_type,
SUM(j.debit) as total_debit,
SUM(j.credit) as total_credit,
SUM(j.debit) - SUM(j.credit) as net_balance
FROM journal_entries j
LEFT JOIN chart_of accounts ¢ ON j.account_code = c.account_code
GROUP BY j.account_code, c.account_name, c.account_type
ORDER BY j.account_code

result = pd.read_sql_query(query, conn)
print(" A ELEWERLH: ")

print (result)

%A B R W

account_code account_name account_type total_debit total_credit \

0 1001 W4 o 20000 0

1 1002 RATH 3 i 50000 20000
2 1122 LK 2K i 30000 0
3 2202 BT K 2 i 0 25000
4 6001 FE I H U N 0 120000
5 6401 EFE N H R # A 15000 0

net_balance

0 20000
1 30000
2 30000
3 -25000
4 -120000
5 15000
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@ Tip

Sitm A XA LR B T DR R R eR N AR RSP RR R I
Ik HAEOT-FAH EEE T A

WiIEfE e T

# RERRERESFH

query = nnn

SELECT
SUM(debit) as total debits,
SUM(credit) as total credits,
SUM(debit) - SUM(credit) as difference

FROM journal entries

balance check = pd.read_sql_query(query, conn)
print ("\nft§ - FHmE: ")

print (balance_check)

if balance_check['difference'] [0] == 0:
print (" HR-FH")
else:

print (f" A FH, Z%4: {balance_check['difference'] [0]}")

e E:
total _debits total credits difference
0 115000 165000 -50000
FFHr, £%: -50000

5.4.2 5% SQL #1E

#3R#: - 47 SQL B4 HECEM 45 4T PR - 20 GROUP BY #4759 44 -

Hf JOIN BAFAEZ ORI RIVER] - B R B T U 55 1+
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AT RN A8 W) SQL #:4E, SRt TR .

%\%

AEH

REWBOT—AUEA T, IRERAME. XA TILE 2T

¥HABSEH: - COUNT(*): ﬂ‘éﬁl - SUM(column): KA - AVG(column):

MIN(column): fHz/MH - MAX (column): H AM{H

# REeBHTH: 2L KEE
query = """
SELECT
COUNT(DISTINCT entry_id) as total_entries,
COUNT(*) as total lines,
SUM(debit) as total debits,
SUM(credit) as total credits,
AVG(debit + credit) as avg_amount _per_line,
MAX(debit) as max_debit,
MAX(credit) as max_credit
FROM journal_entries

result = pd.read_sql_query(query, conn)
print (" LK EIERASSZIT: ™)

print (result)

EKFIERE ST
total entries total lines total debits total credits \

0 4 9 115000 165000

avg_amount_per_line max_debit max_credit

0 31111.111111 50000 50000

T -

@ Tip

o - total_lines 787354 T3K

£t A: - total_debits % 5E T total_credits(ff 63 -4 5 ]) - total_entries &/~
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GROUP BY # HAVING

GROUP BY H] T 4445 RAktE &7 704, HAVING Tk JE 2 m i 25 iR

# GROUP BY 7 fl: #% At B XA 451t
query = """
SELECT
c.account_type,
COUNT(DISTINCT j.account_code) as accounts_used,
COUNT(*) as transaction count,
SUM(j.debit) as total_debits,
SUM(j.credit) as total_credits

FROM journal_entries j

LEFT JOIN chart_of accounts c ON j.account_code = c.account_code

GROUP BY c.account_type
ORDER BY c.account_type

result = pd.read_sql_query(query, conn)

print(" HAE KB AN FKIT: ")

0
0
15000

print(result)
%A E B AW Rt
account_type accounts_used transaction_count total_debits
0 AN 1 3
1 itk 1 1
2 % 1 1
3 7w 3 4

# HAVING 7~ %l: il X 7 &4 30000 HFHE
query = """
SELECT

j.account_code,

c.account_name,
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SUM(j.debit + j.credit) as total_amount,
COUNT(*) as transaction count
FROM journal_entries j
LEFT JOIN chart_of accounts ¢ ON j.account_code = c.account_code
GROUP BY j.account_code, c.account_name
HAVING SUM(j.debit + j.credit) > 30000
ORDER BY total_amount DESC

result = pd.read_sql_query(query, conn)
print ("\nX % 4 & # 3T 30000 WALE: ")

print (result)

K 5 4 8 300008 # H

account code account name total amount transaction count
0 6001 EX- S AN 120000 3
1 1002 RAT K 70000 2

1 Note
HAVING vs WHERE: - WHERE: 4 3E1 788 (042 1) - HAVING: 1 38520 4%
R (FESHZIR)

JOIN 2%

JOIN fiFiEHZ iz, A TR R, k. HHEF.
JOIN #=: - INNER JOIN: FUR[FIILACHAT (MR A A% ) - LEFT JOIN: 3& [0 /A
AT R ILECAT (PR EFR A ER) - CROSS JOIN: f-R/RFU (PIEERI AT A4 R)
WO LA ERTH YA H T JOIN. 1ERRATIE#% P E8dnz ki R 8 £ JOIN
NAREE

# QEE P ERFEL

cursor.execute('""'

CREATE TABLE IF NOT EXISTS customers (
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customer_id TEXT PRIMARY KEY,
customer _name TEXT NOT NULL,
customer_type TEXT,
credit_limit REAL

)

Y

# HANE AR

customers data = [
('‘coo1', 'H/AE", 'VIP', 100000),
(rcoo2', 'Z/aE", "E@E', 50000),
('co03', 'W/E', 'VIP', 150000),
(rcoo4', 'T#E", 'E@E", 30000)

cursor.executemany ("INSERT OR REPLACE INTO customers VALUES (7, 7, 7,
» 7)", customers_data)

conn.commit ()

print (" B F EHERUZERI")

# Bl 72 B WK R A 28 %
receivables_data = pd.DataFrame ({
'invoice_id': ['INVOO1', 'INVO0O2', 'INVOO3', 'INVOO4', 'INV005'],
'customer_id': ['C001', 'COO1', 'C002', 'CO03', 'C999'], # C999 7
- £, AT#ET® JOIN £37
'invoice_date': ['2024-01-15', '2024-02-10', '2024-01-25',
o '2024-02-20', '2024-03-01'],
"amount': [30000, 25000, 15000, 50000, 10000],
'paid': [1, 0, 1, 0, O]
)

receivables_data.to_sql('receivables', conn, if_ exists='replace',

< index=False)
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print (" i Bk 2 U 415 4 2 A o)

B E B R AR
S K kB 40 o 6l 2 R Tl

INNER JOIN 76 - &5 MRKGHRAE A
# INNER JOIN: R R7H M BIKRE E F
query = """
SELECT

c.customer id,

c.customer_ name,
c.customer_type,
r.invoice id,
r.invoice date,

r.amount,

CASE WHEN r.paid = 1 THEN 'E&ff' ELSE 'kff' END as payment status

FROM customers c

INNER JOIN receivables r ON c.customer_id = r.customer_id

ORDER BY c.customer_id, r.invoice_date

result = pd.read_sql_query(query, conn)

print ("INNER JOIN &=l - ARMKIKZEHEF: ™)

print (result)

INNER JOIN =B - AN EKIKZNE F -

customer_id customer_name customer_type invoice_id invoice_date

0 Co01 A\ ]
1 C001 A\ ]
2 €002 YN
3 C003 A

payment_status

amount \

VIP INVOO1 2024-01-15 30000

VIP INVOO2  2024-02-10 25000
T iE INVO03  2024-01-25 15000

VIP INVO04  2024-02-20 50000
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0 B

1 K AT
2 B
3 KA

LEFT JOIN :Rfi - EMFREZE PRI

# LEFT JOIN: B3P E P, GH#E&A NRIKHK S
query = """
SELECT
c.customer_id,
c.customer_ name,
c.customer_type,
c.credit_limit,
COUNT(r.invoice_id) as invoice_count,
COALESCE(SUM(r.amount), 0) as total receivables,
COALESCE(SUM(CASE WHEN r.paid = O THEN r.amount ELSE O END), 0) as
< outstanding amount
FROM customers c
LEFT JOIN receivables r ON c.customer id = r.customer id
GROUP BY c.customer_id, c.customer_name, c.customer_type, c.credit_limit
ORDER BY total receivables DESC
wn
result = pd.read_sql_query(query, conn)
print ("\nLEFT JOIN 7~@ - FrE &P RkICE: ")

print (result)

LEFT JOIN &% - BrAZE P NMYiC &

customer_id customer_name customer_type credit_limit invoice_count
0 Co01 B\ ] VIP 100000.0
1 C003 WA VIP 150000.0
2 €002 AN T 50000.0
3 C004 TAH T 30000.0
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total _receivables outstanding amount

0 55000 25000

1 50000 50000

2 15000 0

3 0 0
@ Tip

£itiA: - INNER JOIN: JFEWA 5 M % /4 F - LEFT JOIN: ] F4:5¢
RER 5 13 (B TE5C 3 AY) - COALESCE: 4b#f NULL {8, #8{ S RA

ERHIEREER:

# RENRERERF A FETEF EHENILE
query = """
SELECT
r.invoice_id,
r.customer_id,
r.amount,
'"E P RFAE" as issue
FROM receivables r
LEFT JOIN customers c ON r.customer id = c.customer id
WHERE c.customer_id IS NULL

result = pd.read_sql_query(query, conn)
print ("\nHKER ERE - FF EHEHREL: ")

print (result)

KERERE - EF EHERK:
invoice_id customer_id amount issue

0 INVOO5 C999 10000 & P A H1E
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FEA

TEMRREAS P ERTHIENR, ST A T R AT EE it .

1 Note

g3 A4 - EIRAR G A (R ERAME) - 298 IN 7&if) (B EHESIF) - B 7
AR NIV

# TEWTH: EREHHTFHENRS
query = """
SELECT
entry_id,
entry_date,
account_code,
description,
debit,
credit,
(debit + credit) as amount
FROM journal entries
WHERE (debit + credit) > (
SELECT AVG(debit + credit)
FROM journal_entries
WHERE debit + credit > 0
)
ORDER BY (debit + credit) DESC

result = pd.read_sql_query(query, conn)
print (" 24 & T FHEN LKL F: ")
print (result)

# TEWHT IV #1F: REFTAHXZEFE

query = nun

SELECT
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c.account_code,
c.account_name,
c.account_type
FROM chart of accounts c
WHERE c.account _code IN (
SELECT account code
FROM journal entries
GROUP BY account code
HAVING MAX(debit + credit) > 40000
)
ORDER BY c.account_type, c.account_code

nnn

result = pd.read_sql_query(query, conn)

print ("\nFHEAHRX & (>40000) W 21T7HHH :

print(result)

# EXISTS T2&1: KEARTRAREHEF
query = """
SELECT
c.customer_id,
c.customer_ name,
c.customer_type,
c.credit_limit
FROM customers c
WHERE EXISTS (
SELECT 1
FROM receivables r
WHERE r.customer_id = c.customer_id
AND r.paid = 0O
)

result = pd.read_sql_query(query, conn)
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print ("\nFERTHAENEF: ")

print (result)

&HEm T FHENIEKL X

entry_id entry_date account_code description debit credit amount

0 JEO01 2024-01-15 1002 HE W 50000 0
1 JEO01 2024-01-15 6001 HE RN 0 50000
2 JE003 2024-02-05 6001 HE RN 0 40000

T AE KB % (>40000) By 21t &L B -

account_code account_name account_type

0 6001 EX-0 5 R PN O
1 1002 RAT 3K %
FERTHRENE P

customer_id customer_name customer_type credit_limit
0 €001 /- H] VIP 100000.0
1 C003 7 2 7 VIP 150000.0
BOSEH

50000
50000
40000

BT EON LRI THE (BT JEATHSE, P SMHT A T & B T AR i

I

o

1 Note

WA 55 2 A R

#5845 - 2248 ROW_NUMBER(). RANK() 244 4L - 2238 LAG(). LEAD() 2
T KB TR0 - 4% PARTITION BY #1743 4H % [1H8 - PRI [ sk 80E

SQLite3 SZHp LA N [ R :

e ROW_NUMBER(): {75

* RANKQO): 45 (BkiR)
e DENSE_RANK(): ZEEHE#
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* LAGQO): §i—f71H
e LEADQ): J5—{T{
e SUM() OVERQ): & IHKHMI

# A A RN B R TE T
monthly revenue = pd.DataFrame ({
'month': ['2024-01', '2024-02', '2024-03', '2024-04', '2024-05',
» '2024-06',
'2024-07"', '2024-08', '2024-09', '2024-10', '2024-11',
- '2024-12'1,
'revenue': [850000, 920000, 880000, 950000, 990000, 1050000,
980000, 1020000, 1100000, 1080000, 1150000, 1200000],
'cost': [600000, 650000, 620000, 670000, 700000, 740000,
690000, 720000, 770000, 760000, 810000, 850000]
i)
monthly revenue.to_sql('monthly revenue', conn, if_exists='replace',

< index=False)

print (" H ERN RAEHE Al ZE")

# ROW_NUMBER #7 RANK -~fl: & F 44 E#HH4
query = """
SELECT
customer_id,
customer_name,
SUM(amount) as total sales,
ROW_NUMBER() OVER (ORDER BY SUM(amount) DESC) as row_num,
RANK() OVER (ORDER BY SUM(amount) DESC) as rank,
DENSE_RANK() OVER (ORDER BY SUM(amount) DESC) as dense_rank
FROM (
SELECT
c.customer_id,
Cc.customer_name,

r.amount
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FROM customers c

JOIN receivables r ON c.customer_id = r.customer_id
)
GROUP BY customer id, customer name
ORDER BY total sales DESC

nmnn

result = pd.read_sql_query(query, conn)
print("\n& D EH: FFHEHHEL: ")

print (result)

# LAG fr LEAD 7~#l: FIbpAr
query = """
SELECT
month,
revenue,
LAG(revenue) OVER (ORDER BY month) as prev_month_revenue,
LEAD(revenue) OVER (ORDER BY month) as next month revenue,
revenue - LAG(revenue) OVER (ORDER BY month) as mom_change,
ROUND(100.0 * (revenue - LAG(revenue) OVER (ORDER BY month)) /
LAG(revenue) OVER (ORDER BY month), 2) as mom_growth_rate
FROM monthly revenue
ORDER BY month

nnn

result = pd.read_sql_query(query, conn)
print ("\nLAG f# LEAD ##: A EIFaH: ")

print (result)

# RitfAe: WEFERITRA
query = """
SELECT

month,

revenue,
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SUM(revenue) OVER (ORDER BY month ROWS BETWEEN UNBOUNDED PRECEDING
< AND CURRENT ROW) as ytd_revenue,

ROUND(100.0 * revenue / SUM(revenue) OVER (ORDER BY month ROWS
< BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW), 2) as pct_of_ytd
FROM monthly revenue
ORDER BY month

nnn

result = pd.read_sql_query(query, conn)
print ("\n &It kKM FEZITRN (YD) ™)
print (result)

# o E T EHC B E KR
query = """
SELECT
c.account_type,
c.account_code,
c.account_name,
SUM(j.debit) as total_debit,
SUM(j.credit) as total_credit,
AVG(SUM(j.debit + j.credit)) OVER (PARTITION BY c.account_type) as
< type_avg_amount,
SUM(SUM(j.debit + j.credit)) QOVER (PARTITION BY c.account_type) as
< type_total_amount
FROM chart of accounts c
JOIN journal entries j ON c.account_code = j.account_code
GROUP BY c.account_type, c.account_code, c.account_name
ORDER BY c.account_type, total_debit + total_credit DESC

nnn

result = pd.read_sql_query(query, conn)
print("\n A EHEFH: WHERBEHR G0 ")

print (result)

170



# B TH: 3 MNABHTH
query = """
SELECT
month,
revenue,
ROUND (AVG (revenue) OVER (
ORDER BY month
ROWS BETWEEN 2 PRECEDING AND CURRENT ROW
), 2) as ma_3month
FROM monthly revenue
ORDER BY month

result = pd.read_sql_query(query, conn)
print ("\n# 3 FH: 3 NAYABFHTFH: ")

print (result)

A BN A B4 24 2

FORH: EPHENHA:

customer id customer name total sales row num rank dense rank

0 Co01 /N 55000
1 C003 RN 50000
2 €002 /AN 15000

LAG #¢ LEAD ®¥: H EIFtho-47:

1 1
2 2
3 3

month revenue prev_month_revenue next_month_revenue

0 2024-01 850000 NaN
1 2024-02 920000 850000.0
2 2024-03 880000 920000.0
3 2024-04 950000 880000.0
4 2024-05 990000 950000.0
5 2024-06 1050000 990000.0
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920000.0
880000.0
950000.0
990000.0
1050000.0
980000.0

mom_change
NaN
70000.0
-40000.0
70000.0
40000.0
60000.0

\



2024-07
2024-08
2024-09

© 00 N O

2024-10
10 2024-11
11 2024-12

980000
1020000
1100000
1080000
1150000
1200000

mom_growth_rate

© 0 N O O > w N

e
= O

NaN
8.24
-4.35
7.95
4.21
6.06
-6.67
4.08
7.84
-1.82
6.48
4.35

1050000.

980000.
1020000.
1100000.
1080000.
1150000.

itk fo: FF 2 (YD) :

month
0 2024-01
1 2024-02
2024-03
2024-04
2024-05
2024-06
2024-07
2024-08

O N O O b w N

2024-09

revenue
850000
920000
880000
950000
990000
1050000
980000
1020000
1100000

ytd_revenue
850000
1770000
2650000
3600000
4590000
5640000
6620000
7640000
8740000

o O O o o o

pct_of_ytd
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100.00
51.98
33.21
26.39
21.57
18.62
14.80
13.35
12.59

1020000.0 -70000.
1100000.0 40000.
1080000.0 80000.
1150000.0 -20000.
1200000.0 70000.

NaN 50000.

o O O o o o



9 2024-10
10 2024-11
11 2024-12

1080000
1150000
1200000

9820000

10970000

12170000

A HE U EBC HAERBWR G A

account_type account_code account_name

0
1
2
3
4
5
type_avg
0 1
1
2
3
4
5

N
i b

% A
i3
i3

b
N

_amount
20000.0
25000.0
15000.0
40000.0
40000.0
40000.0

6001
2202
6401
1002
1122
1001

F B WA

type_total_amount

Hah ¥ 3N ARAS T

month
0 2024-01
1 2024-02
2024-03
2024-04
2024-05
2024-06
2024-07
2024-08

O N O O b w N

2024-09

revenue
850000
920000
880000
950000
990000
1050000
980000
1020000
1100000

120000
25000
15000

120000

120000

120000

ma_3month

850000.
885000.
883333.
916666 .
940000.
996666 .
1006666 .
1016666.
1033333.

00
00
33
67
00
67
67
67
33
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11.00
10.48
9.86

B %

BT
B K
s

0

15000
50000
30000

20000

total debit total credit \

ER- S E AT ON

120000
25000

20000



9 2024-10 1080000 1066666.67
10 2024-11 1150000 1110000.00
11 2024-12 1200000 1143333.33

@ Tip

SR A T [ EREUEA 55 o R R W - - srtesy#i . £ LAG/LEAD {18 H .
FEIRLIGK - gititg: YTD oA RIFFNEE - sapes: SPds, Rl - #e
S B/ T/ SHES - Etesr: SIH b R )

CTE (Common Table Expressions)

CTE i f WITH S8 558 IR 25 SRR, (HE 20 B AT it AE = TTHRaRgm sk il
E‘FH o

1 Note

23 aH: - E98 WITH i5f) 618 CTE - 24224~ CTE R4L4 i - #if# CTE /el 55
Mgl

# CTE 7 0l: oA &FEHXBW R 5T
query = """
WITH account_type_stats AS (
SELECT
c.account_type,
COUNT (DISTINCT j.entry_id) as entry_count,
COUNT(*) as line count,
SUM(j.debit) as total_debit,
SUM(j.credit) as total_credit,
AVG(j.debit + j.credit) as avg_amount
FROM chart_of accounts c
JOIN journal entries j ON c.account_code = j.account_code
GROUP BY c.account_type
)
ranked_types AS (
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SELECT
*,
RANK() OVER (ORDER BY total debit + total credit DESC) as
< activity_rank,
ROUND(100.0 * (total debit + total credit) /
SUM(total_debit + total credit) OVER (), 2) as pct_of_total
FROM account_type_stats
)
SELECT * FROM ranked_types
ORDER BY activity_rank

nnn

result = pd.read_sql_query(query, conn)
print ("CTE &~ fl: B EHRXAX ZoRitFHs: )

print (result)

# %3 CTE 70l FUEREREM (FAMKR)

query = """
WITH RECURSIVE income statement AS (

- KA

SELECT 1 as line_order, 'E W YXAN' as line item, SUM(credit) as
< amount

FROM journal entries

WHERE account _code LIKE '6001%'

UNION ALL

-— RRAE
SELECT 2, '& &', SUM(debit)
FROM journal entries

WHERE account code LIKE '64017%'
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UNION ALL

-- A
SELECT 3, '&A', (
SELECT SUM(credit) FROM journal entries WHERE account_code LIKE

< '6001%'
) - (
SELECT SUM(debit) FROM journal entries WHERE account_code LIKE
o '6401%'
)
)

SELECT line order, line item, ROUND(amount, 2) as amount
FROM income_statement

ORDER BY line_ order

wn

result = pd.read_sql_query(query, conn)

print ("\ni% )3 CTE: ffLAMEEK: ")

print(result)

# %/ CTE #&: P MELN
query = """
WITH customer sales AS (
SELECT
c.customer_id,
c.customer name,
c.customer_type,
COUNT(r.invoice_id) as invoice_count,
SUM(r.amount) as total_sales,
AVG(r.amount) as avg_invoice_amount
FROM customers c
LEFT JOIN receivables r ON c.customer id = r.customer id

GROUP BY c.customer_id, c.customer_name, c.customer_type
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),

customer_payments AS (
SELECT

customer id,

SUM(CASE WHEN paid = 1 THEN amount ELSE O END) as paid_amount,

SUM(CASE WHEN paid

0 THEN amount ELSE O END) as unpaid_amount,
ROUND(100.0 * SUM(CASE WHEN paid = 1 THEN 1 ELSE O END) /
< COUNT(*), 2) as payment_rate
FROM receivables

GROUP BY customer_id

)5
customer_classification AS (
SELECT
CS.*,

cp.paid_amount,
cp.unpaid_amount,
Ccp.payment_rate,
CASE
WHEN cs.total _sales > 60000 THEN 'RE P
WHEN cs.total sales > 30000 THEN 'H & /'
ELSE '/NE P!
END as customer_class,
CASE
WHEN cp.payment _rate >= 80 THEN 'ff /i
WHEN cp.payment _rate >= 50 THEN 'R 4F'
ELSE ' X E"
END as credit_rating
FROM customer_sales cs
LEFT JOIN customer_payments cp ON cs.customer_id = cp.customer_id
)
SELECT * FROM customer classification

ORDER BY total sales DESC
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result = pd.read_sql_query(query, conn)

print("\n% CTE 4A4&: EFMESERAITFELHT: ")

print (result)

CTE 7 fl: M ERERZRHiT 4.

account_type

0 N
1 P
2 ki
3 % A

avg_amount activity_rank

3
3
1

0 40000.0 1

1 30000.0 1

2 25000.0 3

3 15000.0 4
#ACTE: 4 fb AL IE &

line _order line_item amount

0 1 E AN 120000
1 2 E A 15000
2 3 £ F]  105000.0

LCTEH & B P MESfE AFRLH:

customer_id customer_name customer_type

0 €001
1 C003
2 C002
3 C004

5 5]
7 /7
LA
T4

3
4
1
1

pct_of_total

42 .86

42 .86

.0
.0

8.93
5.36

VIP
VIP

i
B4

i
B4

0
100000
0
15000

entry_count line count total _debit total_credit \

120000
20000
25000

0

invoice_count total_sales

\
2 55000.0
1 50000.0
1 15000.0
0 NaN

avg_invoice_amount paid_amount unpaid_amount payment_rate \
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0 27500.0 30000.0 25000.0 50.0

1 50000.0 0.0 50000.0 0.0
2 15000.0 15000.0 0.0 100.0
3 NaN NaN NaN NaN

customer_class credit_rating

0 & P =55

1 S Tk

2 INE P 1 Bt

3 Ny B
@ Tip

sitim: CTE (EW S5 IREHIINV - oits: 1653 2R I 25 0%
-gREa: KRR H R AR R - diasR: AP REER VRS - mE i
{52 i) SQL P4 5y B AILE

H HAF0 RS (8] 40 22

SQLite SZH72 Fl H AR (AR, AT DMEER H IR A6 AR5
IZESHHANR

# Gl EZEEEHFRNEK
cursor.execute('""'
CREATE TABLE IF NOT EXISTS sales (
id INTEGER PRIMARY KEY,
product_name TEXT,
sale date TEXT, -- SQLite % H % %4y TEXT
quantity INTEGER,
price REAL
)
Y

# WHNEA E B85 E
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sales _data = [
("45m A 4E, '2024-01-15', 2, 1500.00),
(" JeE, '2024-02-20', 1, 800.00),
("E 3}, '2024-03-10', 3, 450.00),
(" F4', '2024-01-25', 1, 1200.00),
("457 T4k, '2024-02-28', 1, 2500.00)

cursor.executemany ("INSERT OR REPLACE INTO sales (product_name,
- sale_date, quantity, price) VALUES (?, 7, 7, 7)", sales_data)

conn.commit ()

print (" 4 € $HE K O 2 I N SR R ")

HE B R A I N B T

SQLite B E#

# £ H B 1w E e
query = """
SELECT
product_name,
sale date,
quantity,
price,
— ®REFAHE
strftime(')Y', sale_date) as year,
strftime('/m', sale date) as month,
strftime('/d', sale_date) as day,
-- WHEEN
quantity * price as total_amount
FROM sales
ORDER BY sale_date
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result = pd.read_sql_query(query,

print (" HEHE K EHALE: ")

print(result)

# A RRITHER

query = nun

SELECT

strftime('%Y-%m', sale date) as month,

COUNT(*) as sales_count,

SUM(quantity * price) as total_revenue,

conn)

AVG(quantity * price) as avg_sale_amount

FROM sales

GROUP BY strftime('),)Y-/m', sale_date)

ORDER BY month

result = pd.read_sql_query(query, conn)

print ("\ni% A - HITHE S ")

print(result)
e B R B A

product_name sale_date quantity
0 £ WA 2024-01-15
1 £ A8 2024-01-15
2 £ A 2024-01-15
3 £ A 2024-01-15
4 £ A 2024-01-15
60 o B & 2025-10-19
61 o B & 2025-10-19
62 o B & 2025-10-19
63 o B & 2025-10-19
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price

2
2

2
2
2

1500.0 2024
1500.0 2024
1500.0 2024
1500.0 2024
1500.0 2024

999.0 2025
999.0 2025
999.0 2025

999.0 2025

year month day

01
01
01
01
01

10
10
10
10

total amount

15
15
15
15
15

19
19
19
19

3000.0
3000.0
3000.0
3000.0
3000.0

999.0
999.0
999.0
999.0



64 IRE 2 2025-10-19 1 999.0 2025

[65 rows x 8 columns]

¥ A it E A

month sales_count total_revenue avg _sale_amount
0 2024-01 22 46200.0 2100.0
1 2024-02 22 36300.0 1650.0
2 2024-03 11 14850.0 1350.0
3 2025-10 10 9990.0 999.0
Bt SRR

# TR 30 RWHE
query = """
SELECT
product_name,
sale_date,
quantity * price as amount
FROM sales
WHERE date(sale_date) >= date('now', '-30 days')
ORDER BY sale_date DESC

result = pd.read_sql_query(query, conn)
print(" &IT 30 RWHEILEK: ")

print (result)

# TTHEFANEHZE W R =
query = """
SELECT

product_name,

sale date,

- HEEA RN R Y
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julianday('now') - julianday(sale_date) as days_since_sale,
—— 1THE 2024 £ 1 A 1 HWRHK
julianday(sale_date) - julianday('2024-01-01') as days_from_start
FROM sales
ORDER BY sale date
result = pd.read_sql_query(query, conn)
print("\nH Tt ERF: ")

print (result)
R IT30KR B4 B L
product_name sale_date amount

0 PR A 2025-10-19  999.0
1 PR A 2025-10-19  999.0
2 PR A 2025-10-19  999.0
3 PR A 2025-10-19  999.0
4 PR A 2025-10-19  999.0
5 PR A 2025-10-19  999.0
6 PR E A 2025-10-19  999.0
7 PR A 2025-10-19  999.0
8 PR A 2025-10-19  999.0
9 PR A 2025-10-19  999.0

B 1+ &R 6 :

product_name sale_date days_since_sale days_from_start

0 t# m A 2024-01-15 643.330782 14.0
1 6 M A 2024-01-15 643.330782 14.0
2 t#6 m A 2024-01-15 643.330782 14.0
3 6 M A 2024-01-15 643.330782 14.0
4 M A 2024-01-15 643.330782 14.0

60 IREL A% 2025-10-19 0.330782 657.0
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61 PR B 2025-10-19 0.330782 657.0
62 PR B 2025-10-19 0.330782 657.0
63 PR B 2025-10-19 0.330782 657.0
64 PR B 2025-10-19 0.330782 657.0

[65 rows x 4 columns]

# Python $4:32 B

import datetime

# £ Python ¥ datetime AL H i
current_date = datetime.datetime.now()

print(£" HE[ H H B [5: {current_date}")

# 4 XA H
formatted date = current date.strftime("Y-%m-%d %H:%M:%S")
print (f" %A1 JE8 B #: {formatted date}")

# HN L E e e

cursor.execute("""

INSERT INTO sales (product name, sale_date, quantity, price)
VALUES (7, 7, 7, 7)

nin O JREFE ', current date.strftime("%Y-%m-%d"), 1, 999.00))

conn.commit ()

print(" AT LT E W EITE")

# EiE 45 KN E

today = datetime.date.today().strftime("%Y-Ym-%d")

query = funn
SELECT * FROM sales
WHERE sale_date = '{today}'
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result = pd.read_sql_query(query, conn)
print (f"\n4 K 8 E1LF% ({today}):")

print (result)

L #T H B B E . 2025-10-19 15:56:19.526581
AR EH B B 2025-10-19 15:56:19
WANT S E I Einx

A KRB EILT (2025-10-19) :

id product_name sale_date quantity price

0 6 FRB A % 2025-10-19 1 999.0
1 12 PRBTL & 2025-10-19 1 999.0
2 18 PRBTL & 2025-10-19 1 999.0
3 24 BT & 2025-10-19 1 999.0
4 30 BTG & 2025-10-19 1 999.0
5 36 PR B % 2025-10-19 1 999.0
6 42 FRB A % 2025-10-19 1 999.0
7 48 BTG & 2025-10-19 1 999.0
8 54 PRBTL & 2025-10-19 1 999.0
9 60 FROB AL % 2025-10-19 1 999.0
10 66 FROB AL % 2025-10-19 1 999.0

Pandas #i B H4E

# FF A H %% datetime

df _sales = pd.read_sql_query("SELECT * FROM sales", conn)
print (" B4 E HIE: ")

print (df _sales)

# 3 H B
df _sales['sale _date']l = pd.to_datetime(df sales['sale date'])

print ("\nZk ¥ B XA E B HAE: ")
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print (df _sales.dtypes)

# H MR E

print("\nH # 4 it: ")

print(f" & T4 € H #]: {df_sales['sale_date'].min()}")
print(f" W4 E H #: {df_sales['sale date'].max()}")
print (f" 2 & K#: {(df_sales['sale date'].max() -

- df_sales['sale_date'].min()).days} R")

# WA WA ARt
df sales['month'] = df sales['sale date'].dt.to_period('M")
monthly _sales = df_sales.groupby('month') .agg({
'quantity': 'sum',
'price': 'sum',
'id': 'count'
}) .rename(columns={'id': 'sales_count'})
print("\nH E#HEHIT: ")

print (monthly sales)

6 21 & B

id product_name sale_date quantity price
0o 1 t#h0 MAE  2024-01-15 2 1500.0
1 2 Tis:  2024-02-20 1 800.0
2 3 H I 2024-03-10 3 450.0
3 4 F45  2024-01-25 1 1200.0
4 5 A T 2024-02-28 1 2500.0
61 62 T4 2024-02-20 1 800.0
62 63 H I 2024-03-10 3 450.0
63 64 F 45 2024-01-25 1 1200.0
64 65 6 T4k 2024-02-28 1 2500.0
65 66 IREFIL @ 2025-10-19 1 999.0
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[66 rows x 5 columns]

§% 4 H K AR 0 B

id int64
product_name object
sale_date datetime64 [ns]
quantity int64
price float64

dtype: object

B 41t:

= E4E H#: 2024-01-15 00:00:00
WA E H ¥ 2025-10-19 00:00:00
HERHK: 643 K

AEHERIT:

quantity price sales_count
month
2024-01 33 29700.0 22
2024-02 22 36300.0 22
2024-03 33 4950.0 11
2025-10 11 10989.0 11

HpEn SQL 2k

5.4.3 DISTINCT - £E%&if

DISTINCT TR [EIME— A ELHME, A=A To R E R &7 05

# DISTINCT 7 fl: &&FHAHFEH LA
query — nnn
SELECT DISTINCT account_type

FROM chart_of_ accounts
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WHERE is_active = 1

ORDER BY account_type

result = pd.read_sql_query(query, conn)
print ("DISTINCT ~%]: 7EREFLE KA )

print (result)

# 414 DISTINCT: #}H K& fof %7\ 44
query = """
SELECT DISTINCT
account_type,
balance direction
FROM chart of_ accounts
ORDER BY account_type, balance_direction

result = pd.read_sql_query(query, conn)
print("\nft B X R E LT mE—44: ")

print(result)

# COUNT DISTINCT: 4iit'gt—(H# &
query = """
SELECT
COUNT(DISTINCT customer_id) as unique_customers,
COUNT(DISTINCT account_code) as unique_accounts,
COUNT(DISTINCT entry_id) as unique_entries
FROM journal entries j
LEFT JOIN receivables r ON DATE(j.entry_date) = DATE(r.invoice_date)

result = pd.read_sql_query(query, conn)
print ("\n" — It HIT: ")

print (result)
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DISTINCT =% : J&E KA B £ A .

account_type

0 BT A A 3
1 O

2 AR

3 %= A

4 7

FHE XA L RB 7 W — 46

account_type balance_direction

0 i # M i %
1 LN 7
2 Fifk 7
3 % A &
4 % o
E—EIT R ARIT:
unique_customers unique_accounts unique_entries
0 1 6 4

5.4.4 CASE i&f - &35

CASE BRI T4 IR 25, AE SR TR o BEH 226 KERTTFZER

# CASE 1A Bl o KKK 8 20
query = """
SELECT

invoice_id,

customer_id,

invoice_date,

amount,

paid,

CASE
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WHEN paid = 1 THEN 'Ef#"
WHEN julianday('now') - julianday(invoice_date) <= 30 THEN '30 K

WHEN julianday('now') - julianday(invoice_date) <= 60 THEN '31-60

WHEN julianday('now') - julianday(invoice_date) <= 90 THEN '61-90
o K
ELSE '90 KM £
END as aging category,
CASE

WHEN paid = O AND julianday('now') - julianday(invoice_date) > 90

& THEN '& A&

WHEN paid = 0 AND julianday('mow') - julianday(invoice_date) > 60
& THEN ' A"

WHEN paid = 0 THEN 'fKR[&

ELSE ' A

END as risk level
FROM receivables
ORDER BY invoice_date

nmmun

result = pd.read_sql_query(query, conn)
print ("CASE & &~ 0l: MWK ZIKE 5 &4 ™

print(result)

# #E CASE: R F4H AR
query = """
SELECT
entry_id,
account_code,
debit,
credit,

CASE
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WHEN debit > O THEN
CASE
WHEN debit >= 50000 THEN 'k #iff 77"
WHEN debit >= 20000 THEN 'H* #f 77!
ELSE ' /NS 77
END
WHEN credit > O THEN
CASE
WHEN credit >= 50000 THEN 'K %% 77
WHEN credit >= 20000 THEN ' %06 7'
ELSE ' /NG 7!
END
ELSE ' T4 &
END as transaction_class
FROM journal entries
ORDER BY (debit + credit) DESC
result = pd.read_sql_query(query, conn)
print ("\n#k & CASE: X 4 %ok ")

print (result)

CASE & &~ : R IR IK e &5 R 24

invoice_id customer_id invoice_date amount paid aging_category risk_level

0 INVOO1 C001  2024-01-15 30000 1 AT 7 A
1 INV0O03 C002  2024-01-25 15000 1 AT 7 A
2 INV002 CO01  2024-02-10 25000 0 90K M & A
3 INV004 C003  2024-02-20 50000 0 90K M & A
4 INVOO05 €999  2024-03-01 10000 0 90K M & A

# BCASE: X 74 Ha%:
entry_id account_code debit credit transaction_class

0 JE001 1002 50000 0 KB F
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1 JEOO1 6001 0 50000 KR T

2 JE003 6001 0 40000 AT T
3 JE002 1122 30000 0 W
4 JE002 6001 0 30000 AR 7
5  JE004 2202 0 25000 A 7
6  JEO003 1001 20000 0 W
7 JE003 1002 0 20000 AR T
8  JE004 6401 15000 0 /NG T
° Tip

aitim: CASE BRIV IAELEY Y 5e: - magaan: ARAS HITHEKES IXTR] - mEss:
IZIARL HFER B ITH - SRR SRS 2C ) BUBPRAC S - KPLwa: HRHEN 55
FEVR TR0 E

5.4.5 UNION - &#&igR

UNION HIF&FH 2 ISR, 5T il & - R & A R IR R B -

# UNION 7~ #: &FrBRAF HFE
query = """
SELECT
"W\ as category,
c.account_code,
c.account_name,
SUM(j.credit) as amount
FROM chart of accounts c
JOIN journal entries j ON c.account_code = j.account_code
WHERE c.account_type = 'Yt

GROUP BY c.account_code, c.account_name

UNION ALL

SELECT
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'WRAF ' as category,

c.account_code,

c.account_name,

SUM(j.debit) as amount
FROM chart of accounts c
JOIN journal entries j ON c.account_code = j.account_code
WHERE c.account_type IN ('JRA', 'ZFH")

GROUP BY c.account code, c.account name

ORDER BY category, amount DESC

nmnn

result = pd.read_sql_query(query, conn)
print ("UNION =%: A5 RAZHILE: ")

print(result)

# UNION vs UNION ALL: % 7= fi fft 5 fd b )

query = """

SELECT 1 as sort_order, VKR as section, SUM(debit - credit) as balance
FROM chart of accounts c

JOIN journal entries j ON c.account_code = j.account_code

WHERE c.account_type = VLR

UNION ALL

SELECT 2, 'fif', SUM(credit - debit)

FROM chart_of accounts c

JOIN journal entries j ON c.account_code = j.account_code
WHERE c.account_type = ' #fx"

UNION ALL

SELECT 3, 'FfA FHM ', SUM(credit - debit)
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FROM chart of accounts c
JOIN journal entries j ON c.account_code = j.account_code

WHERE c.account_type = ' FTH #H Az

ORDER BY sort_order

result = pd.read_sql_query(query, conn)
print ("\nUNION ALL: %/ fifRkffhiEm: )

print (result)

UNION @1 M NG oA 3% FIL &

category account_code account_name amount
0 R 6401 FEWH KA 15000
1 N 6001 FE W FHA 120000

UNION ALL: % 7= fifi & ot s 4.

sort_order section Dbalance

0 1 %~ 80000.0

1 2 fifk  25000.0

2 3 FTHEFEMNZE NaN
1 Note

UNION vs UNION ALL: - UNION: HZEBREE 1T, HEREH: S - UNION ALL: R fr
ATEIEES, MR - A2 5538 il (] UNION ALL, RO B A &
VS

5.4.6 LB A#4E: A chunksize

SRR R (B /465 53033 . ITEAEST chunksize 2805 HeUSCHE, 60 P4
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# A REBMAE FAL KA
query = "SELECT * FROM journal_entries"

chunks = pd.read_sql_query(query, conn, chunksize=3)

print (" A I EE R ")
total rows = O
total debit = 0

total credit = 0O

for i, chunk in enumerate(chunks):
chunk debit = chunk['debit'].sum()
chunk credit = chunk['credit'].sum()
total debit += chunk debit
total credit += chunk credit
total rows += len(chunk)
print (" 3 {i+1}: {len(chunk)} 47, 7 &1it: {chunk_debit}, W FH &
o 1t {chunk credit}")

print (f"\n&1T#: {total_rows}")

print (" Bf5 7% : {total_debit}, X & % : {total_creditl}")

print (" &R FHALE: {" F# "' if abs(total debit - total credit) < 0.01
o else 'TFH#'1")

B 5 TR S B -

B 1: 3 47, fH A1 80000, % H A1t 50000
B 2: 3 47, fEH A1 20000, %F A1t 50000
Y 3: 3 47, fEH A1t 15000, B F A1t 65000

BEATH: 9

B 115000, BB F: 165000
R AL P
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@ Tip
AR RN - T 100 J7 S50 sk AW, 2UE H chunksize 73 AR T - K

/INATIREE D 10000-50000 17, M A G LIRS - IR BRAL IR BT IR &, B — IR
eI esiE i

5.5 BEERH: EAMENTINEE

ARZEB L5 G AT > B %M SQL HOAR, s — N 5e B 55 AT A6 4

1 Note

sepi s JEHE O B A W 55 AT I, G FE: 1 ORI T 2. F P AE
AR 3. MWK ERREE 4. H EEE S AT 5. W55 (R e RE T 20

5.5.1 $8 1: sEHELES

# G ZE T RN REESE
print("=== L& FH: MHLNOEKHE ===\n")

# NMEZARESE (WK E KB )

additional months = pd.DataFrame ({
'month': ['2024-01', '2024-02', '2024-03'],
'revenue': [850000, 920000, 880000],
'cost': [600000, 650000, 620000]

b

# A BERAREEHFERGHKE
existing count = pd.read_sql_query("SELECT COUNT(*) as cnt FROM
o monthly revenue", conn).iloc[0]['cnt']
if existing count < 3:
additional months.to_sql('monthly revenue', conn,

o if exists='replace', index=False)
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print (" W4 I EH T A"

= BAEM: MHA RS ——

Wt 45 B A vE A 5T R

5.5.2 $B 2: WABAENH

# AT RN R A 25 Al i

query = """

WITH monthly_analysis AS (

SELECT
month,
revenue,
cost,
revenue - cost as gross_profit,
ROUND(100.0 * (revenue - cost) / revenue, 2) as gross_margin,
LAG(revenue) OVER (ORDER BY month) as prev_revenue,
ROUND(100.0 * (revenue - LAG(revenue) OVER (ORDER BY month)) /
LAG(revenue) OVER (ORDER BY month), 2) as
< revenue_growth_rate

FROM monthly revenue

)

SELECT
month,
revenue,
cost,

gross_profit,
gross_margin,
COALESCE (revenue_growth_rate, 0) as revenue_growth_rate,
CASE
WHEN gross_margin >= 35 THEN 't %'
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WHEN gross_margin >= 25 THEN 'R 4F!
WHEN gross_margin >= 15 THEN '—#&'
ELSE ' Bkt

END as profitability_rating

FROM monthly_analysis

ORDER BY month

revenue_analysis = pd.read_sql_query(query, conn)

print ("1. WA RAZH: ™)

print(revenue_analysis)

[

month

o

2024-01

[

2024-02
2024-03
2024-04
2024-05
2024-06
2024-07
2024-08
2024-09

© 00 N O O b w N

2024-10

[
o

2024-11

[
IS

2024-12

- BN A AT

revenue
850000
920000
880000
950000
990000
1050000
980000
1020000
1100000
1080000
1150000
1200000

cost gross_profit gross_margin

600000
650000
620000
670000
700000
740000
690000
720000
770000
760000
810000
850000

profitability_rating

Sw N

R AT
R AT
RAF
RAF
RAF

250000
270000
260000
280000
290000
310000
290000
300000
330000
320000
340000
350000
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29.
29.
29.
29.
29.
29.
29.
29.
30.
29.
29.
29.

41
35
55
47
29
52
59
41
00
63
57
17

revenue_growth_rate
0.00
8.24
-4.35
7.95
4.21
6.06
-6.67
4.08
7.84
-1.82
6.48
4.35

\



© 0 N O o

11

RAF
RAF
RAF
R AF
RAF
R AF
R AF

5.5.3 $8 3: ERPMESERASH

# P o R I E oA

query = nun

WITH customer_metrics AS (

SELECT

c.customer_id,

c.customer_name,

c.customer_type,

c.credit_limit,

COUNT(r.invoice_id) as total invoices,

SUM(r.amount) as total_sales,

SUM(CASE WHEN r.paid

paid_amount,

SUM(CASE WHEN r.paid

outstanding_ amount,

1 THEN r.amount

= 0 THEN r.amount

ROUND(100.0 * SUM(CASE WHEN r.paid = 1

COUNT(*), 2) as payment_rate,

AVG(r.amount) as avg_invoice_amount

FROM customers c

LEFT JOIN receivables r ON c.customer id =

GROUP BY c.customer id, c.customer name, cC.

c.credit_limit
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ELSE O END) as

ELSE O END) as

THEN 1 ELSE O END) /

r.customer id

customer_type,



customer_ranking AS (
SELECT

*

3

RANK() OVER (ORDER BY total sales DESC) as sales_rank,

CASE
WHEN total sales >= 60000 THEN K-KE P!
HE P

R
WHEN total sales >= 30000 THEN 'B -
ELSE 'C %-/NE P!
END as customer class,
CASE
WHEN payment rate >= 80 THEN 'f{f /)&’
WHEN payment rate >= 50 THEN 'R 4F'
WHEN payment rate >= 20 THEN '% X< JE'
ELSE '& Ao
END as credit_rating
FROM customer metrics
)
SELECT * FROM customer_ranking
ORDER BY sales_rank

customer_analysis = pd.read_sql_query(query, conn)
print("\n2. EFMESE M4 ")

print (customer_analysis)

2. BPMEsE R

customer_id customer_name customer_type credit_limit total_invoices

0 coo1 C/NE VIP 100000.0
1 C003 AR VIP 150000.0
2 €002 AN L@ 50000.0
3 C004 T H L@ 30000.0
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total_sales paid_amount

0 55000.0 30000
1 50000.0 0
2 15000.0 15000
3 NaN 0

avg_invoice_amount sale

0 27500.0
1 50000.0
2 15000.0
3 NaN

outstanding amount payment_rate \

25000 50.0
50000 0.0
0 100.0
0 0.0

s_rank customer_class credit_rating

5.5.4 BB 4: MKIKKIBRES

# R UK K IR AR R R A
query = """
SELECT
COUNT(*) as total invoi
SUM(amount) as total re
SUM(CASE WHEN paid = 1
SUM(CASE WHEN paid = 0
ROUND(100.0 * SUM(CASE
< SUM(amount), 2) as coll
-- JK# 217
SUM(CASE WHEN paid = 0
< <= 30 THEN amount ELSE
SUM(CASE WHEN paid = 0
« BETWEEN 31 AND 60 THEN
SUM(CASE WHEN paid = 0
« BETWEEN 61 AND 90 THEN
SUM(CASE WHEN paid = 0

< > 90 THEN amount ELSE O

1 BE-F& P RLAT
2 BA-H & F & A
3 CE-/PNEF Ui
4 CE-/NEF N
ces,
ceivables,

THEN amount ELSE O END) as collected,
THEN amount ELSE O END) as outstanding,
WHEN paid = 1 THEN amount ELSE O END) /

ection_rate,

AND julianday('now') - julianday(invoice_date)
0 END) as current,

AND julianday('mow') - julianday(invoice_date)
amount ELSE O END) as aged_31_60,

AND julianday('mow') - julianday(invoice_date)
amount ELSE O END) as aged_61_90,

AND julianday('mow') - julianday(invoice_date)

END) as aged_over_90,
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— AR
CASE
WHEN 100.0 * SUM(CASE WHEN paid = O AND julianday('now') -
- julianday(invoice_date) > 90 THEN amount ELSE O END) /
NULLIF (SUM(CASE WHEN paid = O THEN amount ELSE 0 END), 0) <
& 10 THEN 'f&A &
WHEN 100.0 * SUM(CASE WHEN paid = O AND julianday('now') -
- julianday(invoice_date) > 90 THEN amount ELSE O END) /
NULLIF (SUM(CASE WHEN paid = O THEN amount ELSE 0 END), 0) <
& 25 THEN '# X[
ELSE '& X[
END as ar risk level
FROM receivables
ar_health = pd.read_sql_query(query, conn)
print ("\n3. MK ERESN: ")
print (ar_health)

3. B R R R A A
total_invoices total _receivables collected outstanding collection_rate \

0 5 130000 45000 85000 34.62

current aged 31 60 aged 61 90 aged_over_90 ar_risk_level
0 0 0 0 85000 & U

5.5.5 ¥%& b: MEBRRELEKITSH

# OIS A RS 6 A

query = """

WITH monthly_growth AS (
SELECT
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month,
revenue,
cost,
100.0 * (revenue - cost) / revenue as gross_margin,
100.0 * (revenue - LAG(revenue) OVER (ORDER BY month)) /
NULLIF (LAG(revenue) OVER (ORDER BY month), 0) as
< growth_rate
FROM monthly revenue
)
metrics AS (
SELECT
-- BAA R AT
(SELECT AVG(gross_margin) FROM monthly_growth) as
& avg_gross_margin,
-~ KB AT
(SELECT 100.0 * SUM(CASE WHEN paid = 1 THEN amount ELSE O END) /
o SUM(amount) FROM receivables) as collection_rate,
— HKEHER
(SELECT AVG(growth_rate) FROM monthly_growth WHERE growth_rate IS
- NOT NULL) as avg_growth_rate
s
scores AS (
SELECT
avg_gross_margin,
collection_rate,
COALESCE (avg_growth_rate, 0) as avg growth rate,
-- BHE ¥R (HZK 100)
CASE
35 THEN 100

WHEN avg_gross_margin >

4
Il

WHEN avg_gross_margin 25 THEN 80

15 THEN 60

WHEN avg_gross_margin >

ELSE 40
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END as profitability_score,
CASE
WHEN collection_rate >= 80 THEN 100
WHEN collection_rate >= 60 THEN 80
WHEN collection_rate >= 40 THEN 60
ELSE 40
END as collection_score,
CASE
WHEN COALESCE(avg_growth_rate, 0) >= 10 THEN 100
WHEN COALESCE(avg_growth_rate, 0) >= 5 THEN 80
WHEN COALESCE(avg_growth_rate, 0) >= 0 THEN 60
ELSE 40
END as growth_score
FROM metrics
)
SELECT
ROUND (avg_gross_margin, 2) as gross_margin_pct,
ROUND(collection_rate, 2) as collection_rate_pct,
ROUND (avg_growth_rate, 2) as avg _growth rate pct,
profitability_score,
collection_score,

growth_score,

ROUND ((profitability_score * 0.4 + collection_score * 0.3 +

< growth _score * 0.3), 2) as overall score,
CASE

WHEN (profitability_score * 0.4 + collection_score *
< growth_score * 0.3) >= 90 THEN 'A-{f %'

WHEN (profitability_score * 0.4 + collection_score *
< growth_score * 0.3) >= 80 THEN 'B-E #f'

WHEN (profitability_score * 0.4 + collection_score *
& growth score * 0.3) >= 70 THEN 'C-# 4"

WHEN (profitability_score * 0.4 + collection_score *

& growth_score * 0.3) >= 60 THEN 'D-X4%'
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ELSE 'F-F K3t
END as health_grade
FROM scores

health_score = pd.read_sql_query(query, conn)
print("\n4. MEREEEEETH: ")

print (health_score)

4. MEEEEE WA
gross_margin_pct collection_rate_pct avg growth _rate pct \

0 29.5 34.62 3.31

profitability_score collection_score growth_score overall score \

0 80 40 60 62.0

health_grade
0 D- KA

5.5.6 £HIEE

print ( Il\nll 4+ h=n *60)
print (" MM OPRERE)
print ("="%60)

# il kA

print("\n [X#KXA] ")

print (f"1. FHEF|E: {health_score['gross margin pct'].iloc[0]:.2f}%")
print (£"2. N YUK K B KR

o {health_score['collection rate pct'].iloc[0]:.2f}%")

print (£"3. FHHKE.

- {health_score['avg_growth_rate_pct'].iloc[0]:.2f}%")
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print (f"4. W4 R E T4
+ {health_score['overall score'].iloc[0]:.2f}%")

print (f"5. % 43F % : {health_score['health grade'].iloc[0]}")

print ("\n [EEZN] ")
margin_pct = health _score['gross_margin pct'].iloc[0]
if margin_pct < 20:
print("s BRI ERIK, FIRM KA M BEZT &N
elif margin_pct < 30:
print("e BAELATAERXE, THEREF")
else:

print (" TR ERAMFE, BAETE"

collection_pct = health score['collection rate pct'].iloc[0]
if collection_pct < 60:
print ("s MUK ERERMK, FmEEREE")
elif collection_pct < 80:
print ("s MBOKE S ER— M, B LE R BOE
else:

print("e MK ERIFRLRE, ALREE"

print("\n" dL ||=u*60)

W %A Uk 5 B4

[ 4 %3]

1. FHERZE: 29.50Y

2. WK FRCE K 34.62%
3. FHHKE: 3.31Y
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4. WMEEEEFS: 62.004
5. SE4AVFH . D-F A&

[ 2]
o BARLTEX I, kSR
DR @l Qe - W e &=

@ Tip
EHIESBE:

RGN T SQL (£ 55 90 A Ry s K RE

gorees: it JOIN B2 MR

iRt [l SR G B BT R BT B 2R IV 554815
#paw: (IH LAG/LEAD sREGH TR 74T
sg%g: (] CASE {EA) T2 48T 0 2)

G&Ts AT A

afeikE : AR OT R W 5 A A

o 91 Ll N .

TESERR TAEH, X428 SQL A ml Lh: - fRAFAHLE (VIEW) ik G i - @ T2k
BE HHR - S A Excel /CSV figi—254041 - 825k #| BI T.H (1 Tableau. Power
BI) Haf AL JE R

5.5.7 XMBEREER

# KM%
conn.close()

print (" HIEFEEBEDT KA

ol B KA
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5-6 :Ié\g:ll:l:

1. SQL ##snR

12 1 SQL A HH s A% 0 L RE -

o BUBFEEARA (& S (7. TBE SN
o LIPRIH. FIERIIIRE LT
o LA e S

2. & SQL #1E

e sgaw: SELECT. WHERE. ORDER BY
o #@EEa: COUNT. SUM. AVG. MAX. MIN

o g#imm: INNERJOIN. LEFTJOIN I T4BER Hak. &3, (Rifs
o smgit: GROUP BY. HAVING pEfF} Hil BR15 K551

3. 5% SQL #A

o Faif: T BT IS

4. SitEEmMA

mO&s: ROW_NUMBER. RANK. LAG/LEAD ScEiE4 RIEREL S 47
CTE: WITH 1448 5 {5 2 LIk & i)

CASE &: SLHUKE M MEPEL BHH PR

UNION: & FRa80

o mET@ik: IURMETT A, ISR H LA

wERmER: Hlill - RURER, JiiEssiH
Mgz TFEUON AR, RIS 55

I 4O R Q1A TN/ € 597 i = NN v R i
BEANMESH: H 00 FHITER
MEREETS: S4EELEOIMNAR
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5. Python 5 SQL %5

o (/] sqlite3d MbRERAFEIE)E

e {§iff] pandas.read_sql_query() pEHUE 45
e {§iff] DataFrame.to_sql O BKEHEE NEHEE
* {fiff] chunksize QPR AHHEE

5.6.2 SQL #&itTEHRHNE

! Important

Atasit ARFEEZE SQL?

gupdgie: IS S8R L TB N7, Excel B0k
aEelsk: HJE. ZFHERTR PO A ik, SQL AT Sl — R
RESH: NIREIR IR S, & A E T SRR
gegaE: ERP. WSF IR BB E, F48 SQL Al B e ifl R 1450
Burzgs: SQL ORI W52 T R 25 B RE

A M o

5.6.3 T—$E38EW
1. #3338
o THELRI I BRI TSR]

o MG H ORI 54k SQL
* 225 Kaggle &1 5 [ 55 50s 90 M 5 28
2. BAE3
o 2£3] PostgreSQL. MySQL %4772 #iffs 122
o TRREHRERHEMIER T K
o EIAPAEI PRI A
3. TRES

* }% SQL 5 Excel Power Query 454
e 23] Tableau. Power BI 114t T H
* 52 Python H i IIAE 4 itk

4. HExE
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o SENLA NI 55 AR I H
* NG ES N A ST A ERA W 55 RS
o ETAEPEDFH SQL A&

igfe: SQL 2117 =" e, HoAE R ESLEA RERIE SR . WAKITHR, 15
TRIGZ T TAEF -4 SQL YR 5%, H22 Tt A7 !
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6 XHREFESHEHAL

Rl AR T Y

1 AE2E 3] Bix
o ZHRIM Python S {E#(E (pathlib)
o ELERI S I
* [ fi# Python XI R [F3IL5 P54k
o IR AHEEE AL T

6.1 RIBEE

Jpip install joblib pandas openpyxl pyarrow fastparquet tqdm --upgrade

@ - 4MfH pathlib?
Python 3.4+ 5| \[1J pathlib.Path fHH (&4 os. path L H:

o XS APL, HEMS

o IBPEMANMEL (A3 Windows/Linux/Mac 127 5)
o CRPEEAGR, AR B AT

o L TE MU (S &l MRS

6.2 BIZBIEER
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./resource/05-file-path.ipynb

from pathlib import Path
import pandas as pd

from tqdm import tqdm

Path.cwd()

PosixPath('/Users/xinlu/_project/AI4MPAcc-Course')

file = Path("./data/example.txt")

type(file)
pathlib._local.PosixPath
file.exists()

True

file.absolute()

PosixPath('/Users/xinlu/_project/AI4MPAcc-Course/data/example.txt')

6.3 ®iEHFS

file = file.absolute()
file

PosixPath('/Users/xinlu/_project/AI4MPAcc-Course/data/example.txt')

file.parts

('/', 'Users', 'xinlu', '_project', 'AI4MPAcc-Course', 'data', 'example.txt')
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file.is dir(Q)
False

file.is file()
True
file.name

'example.txt'
file.stem
'example’
file.suffix

'otxt!

file.parent

PosixPath('/Users/xinlu/_project/AI4MPAcc-Course/data’')

list(file.parents)

[PosixPath('/Users/xinlu/_project/AI4MPAcc-Course/data'),
PosixPath('/Users/xinlu/_project/AI4MPAcc-Course'),
PosixPath('/Users/xinlu/_project'),
PosixPath('/Users/xinlu'),

PosixPath('/Users'),

PosixPath('/")]

6.4 XANHIRTS
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@ Path {OfEHEES 7k
pathlib.Path f2{fk [ &IOS J7 ik
® Path.read_text () - JS2HUEA UM N 745 HR
e Path.write_text() - JHF4F 5 A

* Path.read_bytes() - 2L g S04
e Path.write _bytes() - B A —iEHl%dE

LT B SCHR RO TFRISE I, He B0 open () H i«

# AREEFK (WRTFE)

Path("./data/") .mkdir(parents=True, exist_ok=True)

# BRI (EHF 6445 € encoding="utf-8")

file.write_text('#® ', encoding="utf-8")

# BB X AF

file.read_text(encoding="utf-8")

I

% 1

# A SRR . AR W G0 A B
try:

file.read_text(encoding="gbk")
except Exception as e:

print (£" ZAL 4% : {e}")

# il R 1
file.unlink()

214



TR G e G
FEALFR A SCORRY, 5545
1. SAREB#IEE encoding="utf-8"

2. {ZEURHE AR R 4R AD
3. @EfEM gbk B RGININGAD (A5 LELIY)
G ] UTF-8 4t

try:
file.write_text(' BB AFEHEF X', encoding="utf-8")
# S AR B G A A 2
print(file.read_text(encoding="gbk"))

except Exception as e:
print (f" #1%: {e}")

finally:

# IF A I

print(file.read_text(encoding="utf-8"))

IR 'gbk' codec can't decode byte Oxad in position 10: illegal multibyte sequence
BEHAFEET K

6.5 xH=ESR

file.with_suffix(".json")

PosixPath('/Users/xinlu/_project/AI4MPAcc-Course/data/example. json')

file.rename("./data/example_new_name.txt")

PosixPath('data/example_new_name.txt')
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print(file)
file.exists()

/Users/xinlu/_project/AI4MPAcc-Course/data/example.txt

False

Path("./data/example new name.txt").rename("./data/example.txt")

PosixPath('data/example.txt"')

6.6 COPY/MOVE/DELETE x4 /3%

Path("./make/new/folder/") .mkdir (parents=True, exist_ok=True)

import shutil
shutil.copy(file, Path("./make/new/folder/"))

'make/new/folder/example.txt'

new_file = file.with_suffix(".json")

new _file

PosixPath('/Users/xinlu/_project/AI4MPAcc-Course/data/example. json')

shutil.copyfile(file, new_file)

PosixPath('/Users/xinlu/_project/AI4MPAcc-Course/data/example. json')
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shutil .move(new_file, Path("./make/new/folder/"))

'make/new/folder/example. json'

shutil.copytree("./make", "./data/make copy")

'./data/make_copy'

shutil.rmtree("./make", ignore_errors=True)

shutil.rmtree("./data/make_copy", ignore_errors=True)

6.7 XHEERSHELE

1 glob vs rglob

 glob(pattern) - H{# 2 i H 5
e rglob(pattern) - B IHZK A FH> (r =recursive)

B IERCAT : - * - DCRAE R AT - o - IERCAEE U Y H 5% - 7 - DERCED 74 - [abc]
- DCRCHE 5 A HIE—F7F

import os

# HKEY Al Python IEHAE
env_path = os.environ.get('CONDA PREFIX', '.')
print (f" 345 : {env_path}")

I B A{F . /Users/xinlu/miniconda3

# WRAWEHXTWAA py X (F&2TFHX)
py_files = list(Path(env_path).glob('*.py'))
print (" ¥ 2| {len(py_files)} A .py XH")
py_files[:3] # Zr#l 3 4
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*E oA py X

(]

# BARKRATEZYH py XH

all py_files = list(Path(env_path).rglob('*.py'))
print (f" # 914 &£ 2| {len(all_py files)} A~ .py XT")
all py_files[:3]

#% )74% &% 2| 48937 A .py X

[PosixPath('/Users/xinlu/miniconda3/bin/pdf2txt.py'),
PosixPath('/Users/xinlu/miniconda3/bin/dumppdf.py'),
PosixPath('/Users/xinlu/miniconda3/bin/pwiz.py')]

# HEREE R R B
png_files = Path(env_path).rglob('*.png')

# A& B AR Uk
output_dir = Path("./data/collected_images/")

output_dir.mkdir(parents=True, exist_ok=True)

# 8 tqdn T FH#E L

from shutil import copy2

for i, img path in enumerate(tqdm(list(png files)[:10], desc=" & fil &
> A™):
if img path.is file():
# ABRXBAHR, BifFT
new_name = f£"{i:03d} {img path.namel}"

copy2(img_path, output_dir / new_name)

print(f" &% %|: {output_dir.absolute()}")
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E.Z #| 5. /Users/xinlu/_project/AI4MPAcc-Course/data/collected_images

# 26 SCHE AR H
list(Path(env_path).glob('*"'))

items

files = [x for x in items if x.is file()]

dirs = [x for x in items if x.is dir()]

print (f" X1#E: {len(files)}")
print(f" HF4(&E: {len(dirs)}")
print(f" EHF 7 #: {dirs[:3]1}")

XHHE: 6

Bx$E: 15

B sk~ : [PosixPath('/Users/xinlu/miniconda3/man'), PosixPath('/Users/xinlu/minicond

6.8 ®REMmME Python #2435

import joblib
# AR-ATFOXME, Fln—AFE R

data = {'name': 'Alice', 'age': 25, 'city': 'New York'}

# £ joblib FRIFXT & 2| X
joblib.dump(data, 'data.joblib')

['data.joblib']

# AR B 3 R

loaded_data = joblib.load('data.joblib')
loaded_data

{'name': 'Alice', 'age': 25, 'city': 'New York'}
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Path('data.joblib') .unlink()

6.9 ®REMME Python £4%%

import joblib

# BIEZANTHIHE

model = {'type': 'LinearRegression', 'parameters': {'intercept': 0.5,
o 'slope': 2.3}}

config = {'batch _size': 32, 'epochs': 100}

data = [1, 2, 3, 4, 5]

# L joblib thFZ N LB — X
joblib.dump((model, config, data), 'multiple_objects.joblib')

# MBRFH LMK
loaded _model, loaded_config, loaded_data =

< joblib.load('multiple_objects.joblib')

print (loaded_model)

print(loaded_config)

print (loaded_data)

{'type': 'LinearRegression', 'parameters': {'intercept': 0.5, 'slope': 2.3}}
{'batch_size': 32, 'epochs': 100}

(1, 2, 3, 4, 5]

Path('multiple objects.joblib').unlink()

o JUHURH1L N DataFrame, $8)5F] 4 pandas {3k 10 2 [017 0 xlsx, csv SE504E
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6.10 DataFrame 54 F

from dfply import diamonds

Path('./temp/') .mkdir()

clarity_set = set(diamonds.clarity.tolist())

clarity_set
{7I1, '1IF', 'SI1', 'SI2', 'VS1', 'VS2', 'VVS1', 'VVS2'}

for c in clarity_set:
df subset = diamonds[diamonds.clarity == c]
df _subset.to_excel(f'./temp/clarity_{c}.xlsx', index = False)

print (f'clarity = {c} save completed!"')

clarity = VVS2 save completed!
clarity = Il save completed!

clarity = VS2 save completed!
clarity = VVS1 save completed!
clarity = VS1 save completed!
clarity = SI2 save completed!
clarity = SI1 save completed!

clarity = IF save completed!

6.11 DataFrame B+

file 1list = [x for x in Path('./temp/').glob("*.xlsx")]

file list
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[PosixPath('temp/clarity_VVS1.xlsx'),

PosixPath('temp/clarity_SI2.xlsx'),

PosixPath('temp/clarity_VS1.xlsx'),

PosixPath('temp/clarity I1.xlsx'),

PosixPath('temp/clarity IF.xlsx'),

PosixPath('temp/clarity_VS2.xlsx'),

PosixPath('temp/clarity_SI1.xlsx'),

PosixPath('temp/clarity_VVS2.xlsx')]

import pandas as pd

df list = [pd.read_excel(x) for x in file list]

df _1ist[0].head(2)

carat cut color

clarity depth table price x y z

0 024 VeryGood 1
1 032 Ideal I

VVS1l 623 57.0 336 395 398 247
VVSl 620 553 553 439 442 273

df all = pd.concat(df list)
df _all.shape

(63940, 10)

import shutil

shutil.rmtree("./temp/", ignore_errors=True)
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{ SIAERDHFN]

s M EARFET AU

7.1 Spacy #=!

LR

Jpip install spacy wordcloud gensim pyLDAvis tqdm --upgrade
TEHSOEF A (3.8.0 fiftA)

Jpip install

- https://github.com/explosion/spacy-models/releases/download/zh_core_web_md-3.8.0/
s i AT TG

python -m spacy download zh_core_web_md

7.2 hnEgiss

import spacy

nlp = spacy.load("zh_core_web_md")

text = " EH ALY b EE —F OO A B R E R . \
SRE MR RARE . HAH SAERENER Rk ERER, BRP R
. HREEE.
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./resource/06-applied-nlp-spacy.ipynb

print (text)

doc = nlp(text)

EWAFEFEE —TaBmal ro B FFR. FREMEFRERD. ZTH. T REHEN

for x in doc:

print (x)

=3
KEF

=

]

i}
i
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9% 5
g 12

for i, sent in enumerate(doc.sents):

print(i, sent)

0 B KSR A E S — B HATOl A 8RR
|SREN R RERS. HEW. CAGRRNEE KR RRER, LR kG

for i, sent in enumerate(doc.sents):
print(i, "----- ")
for x in sent:

print (x)
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9% 5
g 1
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token = doc[0]

print (token)

print(" 1", token.text)
print (" 2", token.ent_type_)
print(" 4", token.is_alpha)
print(" 5", token.is_space)
print(" 6", token.is_stop)
print(" 7", token.is_punct)
print (" 8", token.is_currency)
print(" 9", token.is_upper)

print("10", token.pos_) # Part of Speech

o hE
o
o
0

© oo ~ [0)} (62 1N N
'
o
'_l
0}
(0]

10 PROPN

def clean_ text(text):

text = "".join(text.split())

doc = nlp(text)

token_list = [token.text for token in doc if token.is_alpha and not
< token.is_stop]

return " ".join(token_ list)
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clean_text(" BEMAFEFYEF — Ao AW EFFF )

EE K% PE S BF Ak BF 2R

7.2.1 aEXHiA

proper_nouns = ['EH A", MR

nlp.tokenizer.pkuseg update_user_dict(proper_nouns)

clean_text(" BEMAFEFYEF — Ao AW EFFF )

EEAE FE H— B G LEER

7.2.2 gx¥ stopwords

from spacy.lang.zh.stop_words import STOP_WORDS

# set of Spacy's default stop words

for word in [" & —", " FJ"]:
STOP_WORDS.add(word) # 3¢ /n stop words
lexeme = nlp.vocab[word]

lexeme.is_stop = True

clean_text(" BEMAFEFYEHF — B ma AW EFFF ™
EEAY PE B AA EFEER

# Ml % stopwords

for word in [u A " #ﬁi‘n " 7%“]:
STOP_WORDS.remove (word) # 4|F& stop words
lexeme = nlp.vocab[word]

lexeme.is_stop = False
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clean_text(" BMAFZFYEHF — WA AW EFF/F ™

"BEHAF & TE £ BN G4 BHEFR

7.3 mMEHITHIE

import pandas as pd

= pd.read_parquet(

o "https://aidbiz.oss-cn-guangzhou.aliyuncs.com/data/audit_descrpiption.parquet

)

df = df[df.year == 2023].sample(100)
df .head ()

stked  year audit_description

16589 600977 2023 HRRATEN S EAECINE. KAT. e B RS B AIHT S Kbk,

22653 830832 2023 2023 FREENINN 37,170.14 57T, (1) BTHEEEHE Mlg)z@ﬁ%t
1260 719 2023 HFEIR A B R E] B O B BRI AR RS 6 DA BRI 5K
10703 300706 2023 #% 2023 412 H 31 H, Bl a]l WU KA 40 25,188.91 Ji o, IRIK R
12683 301421 2023 W NEWKICHI RV GHEIRZ —, WA EZEMNFOEHL R RAHOE. £

7.4 FHEXAE

from tgdm.notebook import tqdm

tqdm. pandas ()

df ["audit_description_seg"] =

« df["audit_description"].progress_apply(clean_text)
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0% | | 0/100 [00:00<?, ?it/s]

df .audit_description_seg.str.len() .describe()

count 100.000000

mean 193.700000
std 113.019664
min 38.000000
25% 118.250000
50% 166.500000
75% 232.250000
max 618.000000

Name: audit_description_seg, dtype: float64

df ['n_words'] = df.audit_description_seg.apply(lambda x: len(x.split()))
df ['n_words'] .describe()

count 100.000000

mean 64.700000
std 37.144952
min 13.000000
25% 41.000000
50% 56.000000
75% 78.250000
max 205.000000

Name: n_words, dtype: float64

7.5 iAffiEE

import pandas as pd
from sklearn.feature_extraction.text import CountVectorizer

from sklearn.feature_extraction.text import TfidfTransformer
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cv = CountVectorizer/(

# max_features=1800,
min_df=0.01, # lower
max df = 0.99,

ngram_range=(1, 1)

word count vector =

SN

cv.fit_transform(df ["audit_description_seg"].tolist())

word_count_vector

<Compressed Sparse Row sparse matrix of dtype 'int64'

with 3296 stored elements and shape (100, 945)>

cv.get_feature_names_out ()

array(['cfr', 'cif', 'cip', 'cnf', 'cpt', 'dap', 'ddp', 'ddu',

'dematicgrou', 'dematicgroup', 'exw', 'fca', 'fob', 'group', 'it',

'kion', 'poct', 'pAT', 'rAM', '—WAfL, '—EHE, "FH', =4, "=+, 1
'ZAEY, CZFA, 2R B, kE, CEFE, CEFER, CBH, R, RS
RRAMREY, s, R, R, g, ks, KT, KA, R
PR, TR, A, M, R, TRk, CHERY, CAZ, TR, P ES
PEMRE, X E, ZE, FE, CEN, S, 2=, DR, 2R,
'EEK, R4, TE, CRE, R, CRE, CRAE, REZE, CRIH
ER, R, CRAY, CART, LR, L, e, CeE, CRE, U
s, e, ke, ORI, RS, CRRY, R, R, HER, R
ET, A, e, A, CREE, B, RET, CERRE, RIE,
EEA, A, VR, R, BT, R, CBIEY, RE, B, R
A, A, kL, vREC, BB, R, K, 1A, AR,
ONBEY, AT, CREEY, CRER, CHAEMGR, WA, MR, CHE, CHE
T, ORERL, ORE, AR, R, DR, CRT, DR, R,
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A, CRER, EHE, R, e, W ER, CHMR, CHRY, HE,
YR, AR, AR, e, e, A m, X, FE, IR, e
VR, ALEY, ADER, A, CEH, #IE, HS, oRE, WA,
TRIEEME, RIS, g, AE, I, AR, 'E A, &A, TaRE, dk-
trost, vAefE, dedg, ARk, oAz AR iR Ep, R, AN, TR
VEE, VB, CRE, BT, o, CEE, &M, Es, R,
RAE, RN, CRRZ, CRAE, S%, CER, CRE, R, KRR, KD
YRR, CRATY, RS, R, xR, RN, CRE, ORI, B, TR
B, VBT, e, eR, e, e, e, e ER, e,
"Rt EeY, RS, VRER, A, CAH, CEE, BN, W&, CHE
PBA, v, W=, mAme, TR CCEE CCER, R, CET, 0
‘EA, B, CEFE, CEN, B, CEER, CE2EY, MK, CHIF, R
v g, EkEl, W, WA, CHESL, UESN &, E A, A, K, 2
CE, (RN, AN, ANER, SN, 2 E, SR, A, T RE, A
e, R, BaR, TR, CFE, CREH, B, CFR, TR,
VA, VR, R, CRT, CRE, vmE, CCREY, CCER, R, A
VB, CCEAH, R, RS, B, XA, CRKE, KR, CXE, R
'RE, AL, RN, AEe, CHE, R, EA, CREEY, BT, RS
VEATY, Tk, T A, TR, vER, CERW, CEH, W, WX, O HD
R, R, CEE, CER, R, g, B, ke, TR, ES
‘S, R, @, Pk, PR, FR, A&, tEAL, tHAE, CHAY
FE, R, RA, Bk, EH, vk, b, B, BB, RS
CEM, vhede, &R, VR, CRE, CCRRY, CREE, AR, TRRY, E
VB, CBREM, CBTRY, CBTR, CF &, A, AT, HATE, AT
REAY, RIE, CREBAY, CHORY, RN, R, R, CBEE, CWE',
ME R, AR, Rk, KRB, WA, Rk, R E, CWE, AT
Ak, R, CHEARA, WA, RS, R, R, R, CHK, i
wT, O'RARC, EmRE, EZ, g0, Bk, BE, mEae, ws,
VRAETY, RRE, /A, WM, CERF, BR, BRE, B, X, o
VR, CMREL, R E e, o, o, vk, UL, k@R, ks, e
REE, CVBCE, CUBOURY, CECRY, #d, &EF, &EFh, BEE, &, Ha
U, ETAer, ETM, FEr, A, BT, AR, CER&, Rk, AR
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"B,

g,

IEﬂ—/\E\\I’ IEﬂ—-I;I—I’ lﬂﬂ—]‘ﬁ]l’ I%)}(—L‘I’ I%Zﬁl’ ljafl;ﬂﬁ‘l’ 1%117#&,/[%’:1’ I%é:l , }é
"EB, RA, 'wmE, AR, CHEBE, A&, AR, "WEH, KA

Zm
c~
ucg

‘A SR, B, CEIW, #iAm, CHIE, CHIKY, CHIE, IR, KRB, PR

ES 18
P3N
B
EA,
LR
s
YHTL Y,
R,
EXAR
R,
A
R

Il.j]"%ﬁl’

FIany

e,
R
1 R

B,

‘éﬂ/ﬁ\l

L
EEX
R
ER
G
A
L
Er
Eva

R

, EEE, CEM, EHL,

CHLEL, AL, LB, AR, AU, LR, RCRY, RO, R
VAEC, CREY, KRBT, kAT, AR, oWFE, R, ARk,
RIS, AR, BE, R, oS, MAD MR, EA, S
VIR, VIR, CREAFE, A, WAl HE, kS, AR, A
VRO, LA, WAk, CAE, CHE, PR, EE, KK, EM
R, EA, RAR, WO, mE, CmAR, R, RE, RE
VX, G, e, VB, CHAR, CHEH, R, HEX, #E:
AR, G, CUWIE Y, M, MR, M, A, Ok, U
EE, CBER, RS, Hwe, WYE, HEE, URE, (R, ER
VIRIE, CEE, CHLE, FLE, He, WA, CHIER, Kk,
M, AR, A%, AT, AP, CEE, CEE, R, 17
VR, CEE, CELET, ALY, A, CEUR, CEAL, R, A
VERRY, 'zAE, W, CHAF, CEW, 'EE, X, ST, AL
R, VB, ek, RS, FES5, BT, CEEY, CER, RH
L, AT, CRR, CRE, CBE, wEN, E%, E=0,
VAT, A, AFE, AT, EAR, BR, CEEE, BHEH, 2
I, CEAL, R4, CEE, R, ash, HE, TR, AT

, Iéé(Tl’ Iéé(jﬁ’%l’ léérl%“/r v, léé%l, lééjﬁr’ léé%r’ 'éé%*X', léém/gl’ Ié
'ZAHE

VEMA, ER, R, mER, HEB, BER, 'HEe, 'K
VBT, ERe, CBR, CERE, 'BaEe, kM, B, HEE,
"B, "HEEfr, "EH', 'H ’
ET, gk, Fe, RS, CRBC, CEHE, W, CEAE, T

e, ‘B, CRe, ROT, fke, AT
RE, ckEY, CRIA, RKE, RER, WA, AR, CAE, R
R, &, b, TR, TE, AEY, VAR, EER, RA!
NEZR, AR, RN, AL, e, ke, Ry, RE, RS
M, MAE, KA, KPR, kA, ks, KE e, K
YRR, A, Mk, TMF, Mg, s, REe, TR A, R

CREMY, R, AR, VR, CRE, R4, EE, HT,

LU
jiliy
o0
H
>
=
b
=
+*
=
NT

<
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VBRI, B HA, v E3E, FHE, BB, R, CREMS, CRAY, TR, T
viEfEY, iRy, @mEY, @B, CEER, VBT, ‘B, EgR, EmE,
I:}ﬁ‘jl’ |#f91| Iﬁé’jl’ Iiﬂi%l’ lﬁﬁgl’ Iﬁ/}{fl Iﬁml’ Ijﬁj:%l’ |ﬁ/{%‘l

=

EX TN F N

3
Bo

', I%[Sl‘jl’ IEEEJ/[/;i;l’ ' i

', IEEJ%I’ I@]’E];’él’ I;I'()ﬂl’ Ié%/l‘:

eROE, ek, "2, TaR, &I, 2R, TR, HE, BT, 8

HE, HEM, "HEX, HEE, H, 'HR, BE, KA,
K, (TR, R, M B, e, CHEr, R&, CEH,
CREM, AR, CFT, BB, CEF, W, B, B, B,
RE, R, /AL, RE, CRAY, TR, 'EE, AR, EE,
"EA, FE, "RFl, "AEFIF'], dtype=object)

word_count_vector.shape

(100, 945)

word_count_vector.toarray() # type: ignore

array([[0, O, O, ..., O, O, O],
[o, o, o, ..., 3, 0, 0],
(o, o, o, ..., 0, 0, 0],

[0, 0, 0, ..., 0, 0, 01,
[0, 0, 0, ..., 0, 0, 01,
[0, 0, 0, ..., 0, 0, 011, shape=(100, 945))

word_tfidf vector = TfidfTransformer().fit transform(word_ count_vector)

word tfidf vector

<Compressed Sparse Row sparse matrix of dtype 'float64'

with 3296 stored elements and shape (100, 945)>
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word_tfidf_vector.toarray() # type: ignore

array([[O. , 0. , 0. , ..., 0. , 0. s
0. 1,
(0. , 0. , 0. , ..., 0.54476285, 0. ,
0. 1,
(0. , 0. , 0. , ..., 0. , 0. ,
0. 1,
(0. , 0. , 0. , ..., 0. , 0. ,
0. 1,
(0. , 0. , 0. , ..., 0. , 0. ,
0. 1,
(0. , 0. , 0. , ..., 0. , 0. ,
0. 11, shape=(100, 945))

word_count = pd.DataFrame(word count vector.toarray(), # type: ignore
columns = cv.get_feature_names_out(),

index = df['stkcd'])

word_count

cfr cif cip cenf cpt dap ddp ddu dematicgrou dematicgroup .. UL Ef

stked

600977 0 0 O 0 0 0 0 0 0 0 0 0
830832 0 O O 0 0 0 0 0 0 0 0 0
719 O 0 o0 0 0 0 0 0 0 0 0 0
300706 0 O O 0 0 0 0 0 0 0 0 0
301421 0 O O 0 0 0 0 0 0 0 0 0
2853 O 0 o0 0 0 0 0 0 0 0 .. 0 0
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cfr cif cip cnf cpt dap ddp ddu dematicgrou dematicgroup .. UL &L

stked

338 0O 0 0 0 0 0 0 0 2 1 0 0
603180 0 O O 0 0 0 0 0 0 0 0 0
603056 0 0 O 0 0 0 0 0 0 0 0 0
793 0O 0 O 0 0 0 0 0 0 0 0 0

7.5.1 EFiFamAE

word_count

cfr cif cip cenf cpt dap ddp ddu dematicgrou dematicgroup .. UL Hf

stked

600977 0 0O O O 0 O 0 0 0 0 0 0
830832 0 0O O O 0 O 0 0 0 0 0 0
719 o 0o o o0 o0 O 0 0 0 0 0 0
300706 0 O O O O O 0 0 0 0 0 0
301421 0 0 O 0 0 O 0 0 0 0 0 0
2853 o 0o 0o o0 o0 O 0 0 0 0 0 0
338 o 0o 0o o0 o0 O 0 0 2 1 0 0
603180 0 0O O O 0 O 0 0 0 0 0 0
603056 0 0O O O 0 O 0 0 0 0 0 0
793 o o 0o o0 o0 O 0 0 0 0 0 0

wcdf = word_count.stack() .reset_index()

wecdf
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wcdf
wcdf

wecdf

stked level 1 0
0 600977 cfr 0
1 600977 cif 0
2 600977 cip 0
3 600977 cnf 0
4 600977 cpt 0
94495 793 (e 0
94496 793 W4 0
94497 793 e 0
94498 793 A 0
94499 793 RS 0

.columns = ["stkcd", "word", "N"]

= wcdf [wedf.N > 0] .sort_values(by=['stkecd',

"N"]) .reset_index(drop=True)

stked

word N

= W N ~— O

3291
3292
3293
3294
3295

166
166
166
166
166

871396
871396
871396
871396
871396

(R
L4
BB
B

HIE

e O =Y

PaTar 4
i 4
w4
BN 5

5
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7.6 A=

from wordcloud import WordCloud

wordclouddf =
o wcdf.groupby('word') .N.sum() .reset_index () .sort_values(by='N",

< ascending=False).set_index('word')

wordclouddf

N

word

W 457
ik 215
el 204
il 151
e 129
I 1
R 1
B 1
fRE 1
cfr 1

worddic = wordclouddf["N"].to_dict()

worddic

{" N 457,
VRN 215,
VNE 204,
vk 151,
"B 129,
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‘EHEE: 98,
NP S
VR
LN
FEAR
PR
RE S
R
'
'ANRT B4,
VR
VR
R
VR
R
VR
R
VH
IR
&
I
YA TR

'jﬂj\i{':

-

=

10
7\

=
>

91,
90,
76,
66,
65,
61,
59,
56,

54,
50,
48,
48,
48,
47,
46,
41,
40,
38,
35,
34,
32,
32,

: 32,
: 31,
R
IR
EE R
R
B
YEYL

31,
31,
30,
29,
28,
28,
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: 27,

. 27,

: 27,

. 27,

. 27,

: 27,

: 26,

: 25,

: 25,

. 24,

. 24,

: 23,

1 22,

: 20,

19,
17,
17,
17,
17,
17,
17,
16,
16,
16,
15,
15,
15,
14,
14,
14,
14,
14,



'kE T 14,
AR 13,
VAR 13,
"B 13,
"R E 13,
YRR 13,
EE 12,
"B 12,
YE e 12,
"R A 12,
R 12,
‘SH 12,
VEF 11,
VA 11,
VANEE 11,
TER 1,
YR 11,
S L B
"EIL 10,
'FEE 10,
TRAE 10,
'ER: 10,
YRR 10,
#2510,
YEMAL 10,
VNEE 10,
‘imir: 10,
"I 10,
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Ve
VR
K&/
R
YR
eIt
'it': 6,
EAN 6,
RH e,
"WAE 6,

6
6
6
6
6
6
"I 6,
6
6
6
6
6
6
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"EME': B,
"El 5,
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5
5
5
5
"LE': 5
"MK 5
‘&5,
"RAL: B
'RIE 5
" B
‘AR 5
vk 4
IR 4,
"Bt 4
'IE: 4
YRR 4,
"B E ;4
HEK 4
"W 4,
AR 4,
"R 4,

'— B 4,
"ELTG: 4,

"AT 4,

I%Ui%r: 4,

=)
EEE: 4,
A 4

=
>~
»

ot

=
=

DS

-

St
Al
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AT E 4,

HA 4,
'kion': 4,
"RE 4,
ST 4,

KR 4,
W
YR
"Ik
"R
R
"IE A
'RE
PIEAR
B
KT
B
P2
YIE K
Sk
A
YRA
Py
VA
"EN
EVEE
L E
VR
el
R A
R
AT
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'RER
THE
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VRA
"B
'R ER
‘T A"
P
PEL
KT
"E A
EUF &
'
"R
KN /A
e
YN 3
!
"ELM 3
|2 SRR
"E 3
“EE 3,

3

3

3

3

3

3
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HEE 2,
'FR 2,
YANET 2,
"ML TF 2,
KRR

VHER Y 2,
w2,
‘a2,
‘e 2,

"B
R
KL
'eROE 2,
R .
LR 2
VHLHT 2
"B 2
PEAL: 2
"EA 2
PER T 2
R 2,
"R 2
' 2

2

2

2

2

2

=]
"B '

R
"B
PP
VRN
VLB 2,
VAR 2,
'"BHE 2,
Y E 2,
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L 2,
EW 2,
l;%ﬁl: 2,
ER 2,

RAE 2,

"EAR: 2,

"HER 2,

VAR 2
"t 2
'R 2,
'E T 9,
2
2
2

3

3

DR
Y

P

3
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P ER 2,

e )
P 2
"R 2
'R 2
" E 2
"R 2,
HEAE: 2
VEEAE ' 2
PEIME 2
'R%E: 2

2

VE AR

PER 2,
REZ 2,

NE A
R
N
‘A
VAR
YEEAT
YD
'EA
"E
"MLER
'ER

VEE

"XaE': 2,

Kt 2,

=R AR

' HT

BRI
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"R 2
"R 2
e 2,
a2,
2
2
2

b

b

PR
VEIR
"HAAE
‘R
a2,
"EW 2,
YR 2,

b

b

b

"EEE 2,

' EE 2,

MEE 2,

PNTK
K& A
A
'HBkIE

3
3
3

2
2
2
2

3

"EALE 2,

'dematicgrou': 2,

' RER 2,
'RfE
'
PR
EiE A

2
2
2
2
a2,
2
2
2
2

3

3

2
RE
AR
'pHT' 2,
VE R 2,

2,
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T 2,
" 2,
AT 2,
YRR 2,
'EEE 2,

E 2,

"E o2,

RELA: 2,
FIE SF
K A
PRI
/NY

b
b
b

2
2
2
2

3

L B R

YREM: 1,
'R 1,
VR 1,
'WER': 1,
"R 1,
"rlE 1,
"B 1,
N AR
A1,
SRR 1,
R 1,
> G
"1,
VRIBW 1,
EAC: 1,
O 1,
"D 1,
L1,
"RECT 1,
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RES 1,
YE 1,
"EAT: 1,
VRl 1,
"B 1,
BEE: 1,
R E 1,
FIE A& 1,

R L,

"BRH 1,
"BRr o1,
"B 1,
VHRT 1,
E - E:AEIE
R 1,
/AR
DR
VEAER: L,
VB 1,
"R 1,
YRR 1,
Rl 1,
"I 1,
AW o1,
VAL 1,
et o1,
"Bl A1,
"BH': 1,

IE%IZ 1,
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"EAT: 1,

1157 S
YRR 1,
"BA 1,
YRR 1,
"1,

PR 1,
3 ARE
YRR,
"EIE 1,
"R 1,
VEEAIAE 1,
'H 1,

HE O,
Py
A,
L,
ET L,
‘AT,

VAR 1,

R 1,

VO ER 1,
a1
VE D1

“fEEE 1,
RBLK 1,
YR 1,
"HRAEA 1,
s aANLEE
TET 1,
KE AT 1,
'Z B 1,
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'EER A,
'R 1,
'R 1,
HE R 1,
e 1,

"ARAERE 1,

YRR L,
HE 1,

=41,

R
PEW 1,

PEANT: A,

'dematicgroup': 1,

'cip': 1,
'enf': 1,
"EA 1,
"B,
'cpt': 1,
'dap': 1,
"EE 1,

mE L,
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'ddp': 1,

'ddu': 1,
RAL 1,
"RE 1,
"R& 1,
Tl
VAT L,
'exw': 1,
'fca': 1,
'fob': 1,

'group': 1,
R 1,
'poct': 1,
IS
'FEE 1,
e N A
PER L,
‘B 1,
1,
T 1,
T 1,
YRR 1,
VAL 1,
PRI 1,
VRAMA 1,
YRR,
"R,
KT 1,
e 1,
‘BERLGE: 1,
"B 1,
"1,
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O
ES A
VKA,
V1,
"EE L,
gL,
'BEAE 1,
'FKE1,
"IER L,
PRH A,
"1,
'TE': 1,
"EH L,

RAEL 1,
K7 I
'R,
"REE 1,
BT,
"B,
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"ERM L,
"RA: 1,
1,
N L,
"WE 1,
E 1,

'cif': 1,

VYT gk 1,
"B 1,
‘et o1,

Wt 1,

Rk 1,
REH L,
N e,
EEE /AR

I
YA 1,
VHEAE 1,
K1,
EFE
VG 1,
RAF L,
VERA
A1,
ViR 1,
A1,
‘a1,
'L,
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R A,
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-
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-
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-
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YRR 1,
'R& 1,
R A
VRIE 1,
BRI,
R,
R,
PR 1,
VEHEET: L,
R L,
"1,
RiE: 1,
BTN 1,
RIEA: L,
IS AR
HE 1,
PATRE 1,
AR 1,
PP,
VR 1,
"HE 1L,
HE 1,
‘RIE' 1,
HF 1,
"HRE 1,
"ERY: 1,
VESL: L,
HE 1,
"EH 1,
"R,
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"R,
BT,
RA L,

EEM 1,
"B 1,

A1,

vk B g 1,
R
YRR 1,
YRR T,
"R,
PN A,

VIR,
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EAP /LR
- ST
VR 1,
"B 1,
R 1,
VAN,
VER 1,
VEH 1,
PR 1,
VR 1,
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VAR 1,
- I
"E 1,
'EE A,
A1,
AT,
VRS 1,
"E A,
"B 1,
"R,
YRR,
"EK L,
RSN 1,
"R 1,
VAT A,
KR 1,
"R 1,
HE 1,
- AREE
s 1,

'S H': 1
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i 1,
AR 1,
VHTL Y 1,
"W o1,
VA 1,
YR 1,
EE L,
YR 1,
E 1,
"EH A,
VBT 1,
S A

EME: 1,

"EMIR 1,
"B 1,
VEA: 1,
Va1,
"R 1,
e 1,
'"BEM 1,
'BEE 1,
"I 1,
VIR,
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"Wt =1,

"1,
LTTHY
"B 1,
"E R,
"EfR 1,
"HL X s 1,
YA,
VR 1,
ER: A,
EE 1,
'cfr': 1}

open source font: https://fonts.google.com/

wordcloud = WordCloud(font_ path="data/canger03-W03.ttf",
background color="white", max_words=100,
max_font_ size=250, random_state=42, width=1200,
height=600,

< margin=2) .generate_from_frequencies(worddic)

import matplotlib.pyplot as plt
plt.imshow(wordcloud, interpolation='bilinear')
plt.axis("off")

plt.show()

FLHL

[Fls
a
i3

£ @ITH
=1
S
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https://fonts.google.com/

wordcloud = WordCloud(font_ path="data/MaShanZheng-Regular.ttf",
background color="white", max_words=100,
max_font_size=250, random_state=42, width=1200,
height=600,

< margin=2) .generate_from_frequencies(worddic)

plt.imshow(wordcloud, interpolation='bilinear')

plt.axis("off")

plt.show()
Py L A 1A AN £y 3 4ha
AT 5N L ek AETI M
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7.7 ARLL

total = wcdf.groupby("stkcd").N.sum() .reset_index() .rename(columns =
. {"N”:"total”})
total.head()

stked total

0 166 73
1 338 96
2 403 80
3 417 89
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stked total

4 559 50

# define your own word list

wordlist = [" W A"]

wordlistN =
o wcdf [wedf .word.isin(wordlist)] .groupby("stkcd") .N.sum() .reset_index () .rename(colu
o = {"N":"1istN"})

wordlistN

stked listN

403
417
719
799
838

= W N = O
N O O =

77 688819
78 830832
79 832023
80 838262
81 871396

O .

wordlistN = total.merge(wordlistN, how="left", on = "stkcd").fillna(0)

wordlistN

stked total listN

0 166 73 0.0
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stked total listN

338 96 0.0
403 80 7.0
417 89 1.0
559 50 0.0

= W N =

95 830832 27 4.0
96 832023 24 4.0
97 838262 33 4.0
98 871263 39 0.0
99 871396 53 5.0

wordlistN['wordrate']l = wordlistN["listN"]/wordlistN["total"]

wordlistN.head ()

stked total listN wordrate

166 73 0.0 0.000000
338 96 0.0 0.000000
403 80 7.0 0.087500
417 89 1.0 0.011236
559 50 0.0 0.000000

B~ W N =~ O

wordlistN.wordrate.hist(bins = 30)
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wordlistN.to_excel("data/wordlist ratio.xlsx", index

17.5

15.0

12.5 -

10.0 A

7.5 1

5.0 -

2.5 A

0.0 -

0.00 0.05

i

0.10

=/
" | EEe

0.15 0.20

wordlistN = wordlistN.assign(sentiment =

< wordlistN["1istN"]/wordlistN["total"])

wordlistN.query("sentiment < 0")

0.25

stked

total listN wordrate sentiment

wordlistN.sentiment.describe()

count
mean
std
min
25%
50%
75%

max

100.

o O O O O O o

000000
.102567
.066533
.000000
.061800
.110243
.148148
.286714

Name: sentiment, dtype: float64
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wordlistN.sentiment.hist(bins = 30)

17.5

15.0 ~

12.5 -

10.0 A

i
=/
" | EEe

0.00 0.05 0.10 0.15 0.20 0.25 0.30

7.5 1

5.0 A

2.5 A

0.0 -

7.8 BME

from sklearn.metrics.pairwise import cosine_similarity

xx = cosine_similarity(word_tfidf vector)

xx .shape

(100, 100)

pd.DataFrame (xx, columns = df.stkecd,

index = df.stkcd)

stked 600977 830832 719 300706 301421 688553 799 603070 301
stked

600977 1.000000 0.048218 0.125220 0.004306 0.073676 0.063892 0.132036 0.087896 0.06

273



stked 600977 830832 719 300706 301421 688553 799 603070  301:
stked
830832 0.048218 1.000000 0.130587 0.000000 0.060503 0.072498 0.230335 0.086199 0.05
719 0.125220 0.130587 1.000000 0.010078 0.083489 0.105940 0.390918 0.151922 0.09
300706 0.004306 0.000000 0.010078 1.000000 0.003765 0.023940 0.025468 0.032614 0.02
301421 0.073676 0.060503 0.083489 0.003765 1.000000 0.102491 0.224208 0.116393 0.09
2853 0.135564 0.234815 0.480994 0.024555 0.158285 0.206910 0.707412 0.269446 0.18
338 0.006073 0.003409 0.008334 0.117279 0.007342 0.023701 0.030085 0.028313 0.02
603180 0.092044 0.108199 0.213851 0.009752 0.104312 0.136175 0.258173 0.160411 0.11
603056 0.120057 0.059891 0.111101 0.009871 0.037954 0.042566 0.122016 0.062185 0.03
793 0.048434 0.000000 0.004514 0.076536 0.008403 0.019549 0.012863 0.025381 0.01
simi_pair = pd.DataFrame(xx, columns = df.stkcd, index =
o df.stkcd) .stack()
simi_pair
stkcd  stkcd
600977 600977 1.000000

830832 0.048218

719 0.125220

300706 0.004306

301421 0.073676
793 2853 0.010998

338 0.125898

603180 0.003733

603056 0.010922

793 1.000000

Length: 10000, dtype: float64
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simi_pair.index.names = ['stkcd x', 'stkcd_y']

simi_pair.reset_index() .rename(columns = {0: "similarity"})

stked_x stked_y similarity

0 600977 600977  1.000000
1 600977 830832  0.048218
2 600977 719 0.125220
3 600977 300706  0.004306
4 600977 301421 0.073676
9995 793 2853 0.010998
9996 793 338 0.125898
9997 793 603180  0.003733
9998 793 603056  0.010922

9999 793 793 1.000000
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8 Ak

sl MR E T

8.1 Matplotlib #iEm#ik

Matplotlib #i5/2 Python ARy Al WAL, ATLAZ G Z FIE R EIE, BfhLlE. |
T BEIRIES HUREL IRELE S RN TN ST, SRR RN E —
DR NS, W LR E B .

Matplotlib f & 2 HFRHE 2 —E B A R R B E RS E AT R IRE R 3R
Ak

o

Jpip install matplotlib pandas numpy seaborn plotly --upgrade

import matplotlib.pyplot as plt
from matplotlib import animation
import pandas as pd

import numpy as np

import math

t = np.linspace(0, math.pi, 1000)

x = np.sin(t)

y = np.cos(t) + np.power(x, 2.0/3)

plt.plot(x, y, color='red', linewidth=2, label='h')
plt.plot(-x, y, color='red', linewidth=2, label='-h')
plt.xlabel('t"')

plt.ylabel('h")
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./resource/07-visualization.ipynb

plt.ylim(-2, 2)
plt.xlim(-2, 2)

# plt.show()

2.0

1.5 -

1.0 A

0.5 A

< 0.0

—0.5 4

—1.0

-1.5~

_2.0 T T T T T T T
-20 -15 -1.0 -05 0.0 0.5 1.0 1.5 2.0

t

8.1.1 wELEHK
il plt. style FUEFEIRITE AL IR XA o

1 Matplotlib #£R: 151
M Matplotlib 3.6 A 4fi, seaborn HX O RS FR. I LAMH LA AT

e seaborn-v0_8 - {§i [f][Hh seaborn £xX;
e default - Matplotlib 2RI\

* ggplot - ggplot2 X%
* bmh - Bayesian Methods for Hackers =

# TF A A

print(plt.style.available)

['Solarize Light2', ' classic_test_patch', ' _mpl-gallery', ' mpl-gallery-nogrid', 'bm
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# ¥ | seaborn-v0 8 #F A (FEAXIHKE)

plt.style.use('seaborn-v0_8')

8.1.2 %F plt.show()

SRR — D A ] Matplotlib, A2 7~ B FE I B4 705 A plt. show (), 11
1t notebook FHR] DAL #:HIVEEAE notebook HH| X :

e Jmatplotlib notebook £xff Notebook H1 )5 53z B & o

e Ymatplotlib inline 2x7f Notebook H)3 shEF A o

import numpy as np
x = np.linspace(0, 10, 100)
fig = plt.figure()
plt.plot(x, np.sin(x), '-')
plt.plot(x, np.cos(x), '--")

0.75
0.50
0.25
0.00
-0.25
-0.50

-0.75

-1.00
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fig.savefig('my_figure.png')

from IPython.display import Image

Image('my_figure.png')

0.00
-0.256
-0.50
-0.75

-1.00

fig.savefig('my_figure.pdf')

fig.canvas.get_supported_filetypes()

{'eps': 'Encapsulated Postscript',
'jpg': 'Joint Photographic Experts Group',
'jpeg': 'Joint Photographic Experts Group',
'pdf': 'Portable Document Format',
'pgf': 'PGF code for LaTeX',
'png': 'Portable Network Graphics',

'ps': 'Postscript’,

279

10



'raw':
'rgba':
'svg':
'svgz':
'tif':
'tiff':

'webp':

'Raw RGBA bitmap',
'Raw RGBA bitmap',

'Scalable Vector Graphics',

'Scalable Vector Graphics',

'Tagged Image File Format',

'Tagged Image File Format',

'WebP Image Format'}

plt.figure(figsize= (8,6)) # G ZE KW
# QIEANTEFNE -, RELTH

plt.subplot(2, 1, 1) # (UT. 7. TE%S)

plt.plot(x, np.sin(x))
# QRWNTEPHE A, KELTH
plt.subplot(2, 1, 2)

plt.plot(x, np.cos(x));

1.0

0.5

0.0

-0.5

-1.0

1.0

0.5

0.0

-1.0

o
N

o
N

280



fig = plt.figure()

ax = plt.axes()

x = np.linspace(0, 10, 1000)

ax.plot(x, np.sin(x))

ax.plot(x, np.cos(x))

1.00
0.75
0.50
0.25
0.00
-0.25
-0.50
-0.75

-1.00

plt.plot(x,

>

>

plt.plot(x,

>

plt.plot(x,

plt.plot(x, x

+

+

+

+

0, linestyle='solid')
1, linestyle='dashed')
2, linestyle='dashdot')

3, linestyle='dotted');

# R UH TEBNHE S K

plt.plot(x, x
plt.plot(x, x
plt.plot(x, x
plt.plot(x, x

+

+

+

+

4, linestyle='-') # L%
5, linestyle='--') # %
6, linestyle='-.') # HX|%&
7, linestyle=':'); # LA %
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17.5

15.0

12.5

10.0

7.5

5.0

25

0.0

import numpy as np

import matplotlib.pyplot as plt
data = np.random.randn(1000)
plt.hist(data)

(array([ 2., 20., 55., 168., 252., 246., 167., 71., 17., 2.1),

array([-3.33782825, -2.66315348, -1.98847871, -1.31380394, -0.63912918,
0.03554559, 0.71022036, 1.38489513, 2.0595699 , 2.73424466,
3.40891943]),

<BarContainer object of 10 artists>)
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200

150

100

50

8.2 Pandas plot

df = pd.DataFrame(np.random.randn(1000, 4),
index=pd.date_range('1/1/2000', periods=1000),
columns=1ist ('ABCD'))

df = df.cumsum()

df .head ()

A B C D

2000-01-01 0.201344 -0.077865 -0.551789 -0.278203
2000-01-02 -0.472940 -1.402981 -1.647169 -1.118338
2000-01-03 -1.396229 -1.398226 -0.723251 -1.250755

283



A B C D

2000-01-04 -2.445071 -0.838639 -0.386590 0.097072
2000-01-05 -3.407625 -1.322600 -0.804589 -1.288955

df .A.hist()

160

140

120

100

80

60

40

20

df ["gp"]l = df.A // 15

df .gp.drop_duplicates()

2000-01-01 0.0
2000-01-02 -1.0
2000-07-09 -2.0

Name: gp, dtype: float64
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df .head ()

A B C D gp

2000-01-01 0.201344 -0.077865 -0.551789 -0.278203 0.0

2000-01-02 -0.472940 -1.402981 -1.647169 -1.118338 -1.0

2000-01-03 -1.396229 -1.398226 -0.723251 -1.250755 -1.0

2000-01-04 -2.445071 -0.838639 -0.386590 0.097072 -1.0

2000-01-05 -3.407625 -1.322600 -0.804589 -1.288955 -1.0

df.A.hist(by= df.gp, figsize=(10, 6))

array ([[<Axes: title={'center': '-2.0'}>,
<Axes: title={'center': '-1.0'}>],

[<Axes: title={'center':

15

10

-19

40

30

20

10

df .A.plot(kind="'box"')

-2.0

'0.0'}>, <Axes: >]], dtype=object)

-15
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df .plot(figsize= (10,5))

Jan Jul Jan Jul Jan Jul
2000 2001 2002

df = abs(df)

del df["gp"]

df .plot.area()
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Jan
2000

Jul

Jan Jul

2001

df .iloc[5] .plot(kind='bar', figsize= (5,5))

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

< m (@) 0
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df .plot.scatter(x = "A", y = "B", figsize= (6,6))

30
° .f{
. et
25 o °s o * o
o % e o M .
o ol .:o:..\:s
20 sete o..‘° “e :’ °.
.0 ..‘. 0..
® e ‘ e © o 04 )
o’ & ’ o8e ® ° o % 3o .0‘0
Veae % 3. .g A *% e o o "9 .
RORIE N L/ L R v
M 1 : .. : ...... ..‘. ... .: .‘:. :::..%. ®
BB ). D e T
Moot A S AL/ L RS
10 4"“3° cqd,s’ ' "a"’?‘ g
o8 ¢ 00 S ,0,8 o h ° ‘t‘ o ®
s :‘ . A o® A .Oﬁ .o, 0$.:
.j.r.*. P 3 :.:.. ....g:..‘. ..”..' :.... :
030 8, Ta%® oo ° o ® ° N
5 ’S S %". ° % ..’0. :0 % .
F 23 I ' .:i.o ®o I
$.‘.. *. .. .‘.‘. ... ~..
0 ° .: ’ :‘:. : ¢ :

df2 = pd.DataFrame(np.random.rand(10, 4), columns=['a', 'b', 'c', 'd'])
df2.plot.bar()
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N
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fLHH“

df2.plot.bar(stacked=True)

2.0

1.5

1.

0. I
0
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df2.plot.barh(stacked=True)

o]

©

o O T QO

~

(o]

w
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o
o
o
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—
o
—
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N
o

df2 = df2.div(df2.sum("columns"), axis = "rows")

df2.plot.barh(stacked=True)
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df = pd.DataFrame(np.random.rand(50, 4), columns=['a', 'b', 'c', 'd'])

df .head ()

©
~

o
o

a

b

C

d

0.656485
0.305955
0.959830
0.752016
0.124703

= W N = O

0.920260
0.236032
0.628607
0.474612
0.913492

0.993871
0.513419
0.228175
0.588254
0.048444

0.065119
0.289175
0.735164
0.899860
0.969139

df .plot.scatter(x='a', y='b')
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df = pd.DataFrame(np.random.randn(1000, 2), columns=['a', 'b'])

df['b'] = df['b'] + np.arange(1000)

df .plot.scatter(x='a', y='b')
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=25)

df .plot.hexbin(x='a', y='b', gridsize
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import seaborn as sns

import seaborn as sns

sns. jointplot(x="a", y="b", data=df, kind="kde")
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8.3 Plotly zEXATL

I ¢ cufflinks
cufflinks EBfiar, H5HUARN plotly/numpy f77EHZ2 P A8
A Plotly Express, © UMK BT RIS A AT HAL R

8.3.1 z# Plotly
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Jpip install plotly kaleido --upgrade

8.3.2 Plotly Express =4l

Plotly Express it 7 i1 APT @l s b E %,

import plotly.express as px
import pandas as pd

import numpy as np

# QIR T B
df = pd.DataFrame ({
'x': np.random.randn(100),
'y': np.random.randn(100),
'category': np.random.choice(['A', 'B', 'C'], 100)

1Y)
df .head ()
X y category
0 0.627366 -0.499237 B
1 -1.045043 0.234597 B
2 0.068052 -0.707555 A
3 2302555 0.124455 A
4 -1.340164 -0.690232 B
# WR A

fig = px.scatter(df, x='x', y='y', color='category',
title=' XEABMAH",
labels={'x': 'X %', 'y': 'Y #'})

fig.show()
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Unable to display output for mime type(s): text/html

Unable to display output for mime type(s): text/html

# Q2 A 7 7| A

ts_df = pd.DataFrame ({
'date': pd.date_range('2024-01-01', periods=100),
'value': np.cumsum(np.random.randn(100))

)

# &K

fig = px.line(ts_df, x='date', y='value',
title='HJH 77| A",
labels={'date': 'H#', 'value': '¥&ME'})

fig.show()

Unable to display output for mime type(s): text/html

# A A

fig = px.histogram(df, x='x', color='category',
title='"24AHF A",
nbins=20)

fig.show()

Unable to display output for mime type(s): text/html

# A& A
fig = px.box(df, x='category', y='y',
title=' FAE",
labels={'category': 'ZEi|', 'y': "HME'D)

fig.show()

Unable to display output for mime type(s): text/html
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e Plotly ff#:
o mER: A LME. . BEEEETE
o Mmixik: API i, R4S
o BHuE: IFFH N HIML, PNG. PDF g
o MRFE: NEHELMEMANG TR

8.4 Seaborn F{{LE

https:/ /seaborn.pydata.org/index.html

Seaborn j23& T matplotlib fyIE L Al ML python tl. Efgfll 1M g HaUF T
{8 RERS M 2 R I 5 T Ze T P

https:/ /seaborn.pydata.org/examples/index.html

# library
import seaborn as sns
import pandas as pd

import numpy as np

# Create a dataset (fake)

df = pd.DataFrame(np.random.random((5,5)), columns=["a","b","c","d","e"])

# Default heatmap: just a visualization of this square matrix

pl = sns.heatmap(df)

300


https://seaborn.pydata.org/index.html

# library
import seaborn as sns
import pandas as pd

import numpy as np
# Create a dataset (fake)
df = pd.DataFrame(np.random.random((100,5)),

e columns=["a","b","c","d","e"])

# Calculate correlation between each pair of variable

corr_matrix=df.corr()

# plot it

sns.heatmap(corr_matrix, cmap='Pulr')
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import seaborn as sns
import matplotlib.pyplot as plt

sns.set_theme(style="whitegrid")

# Load the example diamonds dataset

diamonds = sns.load _dataset("diamonds")

# Draw a scatter plot while assigning point colors and sizes to different
# variables in the dataset

f, ax = plt.subplots(figsize=(6.5, 6.5))

sns.despine(f, left=True, bottom=True)

clarity_ranking = ["I1", "SI2", "SIi", "v§2", "VSi", "VVS2", "VVS1i",

o "IF"]

sns.scatterplot(x="carat", y="price",

hue="clarity", size="depth",
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palette="ch:r=-.2,d=.3_r",
hue_order=clarity_ranking,

sizes=(1, 8), linewidth=0,

data=diamonds, ax=ax).get figure().savefig("output.
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import seaborn as sns

import matplotlib.pyplot as plt

sns.set_theme(style="darkgrid")

# Load an example dataset with long-form data

fmri = sns.load _dataset("fmri")
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# Plot the responses for different events and regions
sns.lineplot(x="timepoint", y="signal",
hue="region", style="event",

data=fmri) .get_figure()

plt.savefig('saving-a-seaborn-plot-as-png-file-transparent.png',

transparent=True, dpi = 600)
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8.5 folium #EFML

https:/ /python-visualization.github.io/folium/

Jpip install folium --upgrade
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https://python-visualization.github.io/folium/

import folium
local = [23.132, 113.345]
[23.155, 113.327]

# local
[23.019, 113.411]

# local
m = folium.Map(location=local,zoom_start=16)

m

<folium.folium.Map at Ox11ce2b230>

local = [23.087, 113.37]
# £ OpenStreetMap BRAKKE ()
m = folium.Map(

location=local,

zoom_start=12

folium.Circle(
radius=800,
location=[23.133, 113.342],
popup='ZFH AF T HRK ",
color='crimson',
fill=False,

) .add_to(m)

folium.CircleMarker(
location=[23.155, 113.327],
radius=15,
popup='E @M KA FEXKRK ",
color="'#3186c¢cc',
fill=True,
fill color='#3186¢cc'

) .add_to(m)
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folium.CircleMarker (
location=[23.02829562968323, 113.41585435512872],
radius=20,
popup=' EH A FHHRKX ",
color="'#3186¢cc"',
fill=True,
fill color='#3186¢cc'

) .add_to(m)

<folium.folium.Map at 0x11bab9310>

# generated data

import numpy as np

data = (
np.random.normal (size=(300, 3)) *
np.array([[0.05, 0.05, 0.05]]) +
np.array([[23.087, 113.3, 1]11)

) .tolist()

data

[[23.12292567475108, 113.31809261106721, 0.9512346127155135],
[23.041480981566522, 113.27505139810303, 1.0014561027021551],
[23.110695281822395, 113.18403315916512, 0.9318375272376518],
[23.09015812185156, 113.29098970584552, 0.947261809937028],
[23.125066284225852, 113.2412566302634, 0.9936659017200175],
[23.0954231884294, 113.39268341322936, 0.9409524132677773],
[23.076206805399124, 113.3092817998647, 1.0755670093995926] ,
[23.08886483885913, 113.29449376179657, 1.073226387462056],
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075351474581307, 113.337225771311568, 0.9755031633158013],
972608530006, 113.40229425729164, 0.8756159305541846] ,
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06513758525095, 113.32697030164556, 0.921914060110518],
05153121843535, 113.30091381712379, 1.0006419441635177],
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036160887718385,
105538025975665,
193746228321803,
05261489695624 ,
087026039190597,
085789155891767,
061689142955476,
102335416841647,
06941056471305,
05325394808547,
112604859402875,
048108831694538,
047472664654315,
964981579734918,
15937445868103,
009000179362978,
131638450677762,
997272868240877,
17425496606531,

113.36329255241412, 0.9857168512673958],
113.34486795965574, 0.9396929893350328],
113.28296997666338, 0.9134284388330829],

113.25759845367584, 0.9440999133477848],
113.22027378939943, 0.9719477821953935] ,

113.38111896052935, 0.98553700125542],

113.36398398256469, 1.0020789606280478],

113.24337191417074, 1.005833617098707],
113.35009835708352, 1.0609536685996555] ,
113.28044949706566, 0.9698245744039555] ,

113.2944823481715, 0.9125046692961192] ,

113.3173596569306, 1.056203553292803€],
113.26745036287632, 0.9897997443571512],

113.33445699208183, 1.0649388685737],

113.26230608223963, 1.0544525447651114],

113.33321568350172, 1.0110967306532803],
113.34286870541185, 1.0065826912760452],

113.30816138359104, 0.9892350993807316],

113.25965442837615, 0.9737294321608534],

113.36729753503141, 1.0292209732711293],

113.30299963325102, 0.9249983969836697] ,
113.26101296617104, 1.0888640438972836],
113.36692529114484, 1.0391889285797389],

113.2325176729842, 0.8853144688706669] ,

113.36513376941906, 1.0255553056677393],

113.25282242998384, 1.09044728363618],

113.30456825549108, 0.9460953778071548],
113.35809310361283, 0.9733278209284137],

113.28253406265881, 1.0326927147576812],

113.25648212899264, 0.9495265721925205] ,

113.25246082123445, 1.1095879427158188],
113.37475031693936, 1.0260024308492381],
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[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[22.
[23.
[23.
[23.
[23.
[23.

047037146605142, 113.32168068234373, 0.9985534845248806] ,
044573642663554, 113.3002333400525, 0.9567043240003137],
016253534427598, 113.27155263810711, 0.9240905368947935] ,
071561793358434, 113.27246812206441, 1.0146094757216226] ,
10089962927346, 113.34380591516414, 0.9870438801374537],
122700358916344, 113.28923755693053, 0.981689092385444],
200754882929566, 113.23907569011978, 1.0736132143541073],
05671729294272, 113.24642174272074, 0.9692499528211079],
167807593499635, 113.29851390138822, 1.0071695327149592],
19136111254222, 113.30882594653231, 0.9125699229562564],
046133447345536, 113.26348105252589, 1.03978639515402],

097530233575515, 113.31678261747464, 0.9091412181823305] ,
158675513862832, 113.2615309240117, 1.0299487778761662],
185145839082082, 113.34828191107871, 1.0025543147642881],
083570028900922, 113.32150832429629, 1.0389021268202652] ,
156604860217367, 113.3162292559205, 1.0228526696579607],
096316578215287, 113.27016004829684, 0.9505642196076789],
025555850233598, 113.30214536268608, 1.0078529572945947] ,
062132859741347, 113.30445163105126, 0.9969475879579656] ,
03153547786772, 113.32888725908839, 1.0888461193400105],
082141900890342, 113.25891160644882, 0.955259765104159],
143349132065488, 113.242494827586, 0.9722884190071142],

087927341444058, 113.25519751013817, 1.00122227462315],

115135527124963, 113.29294594556991, 0.9845582022259945] ,
221179964722534, 113.3260404961154, 0.9534455353958193],
037307893990537, 113.33594319927164, 1.0164118946833003],
999228959890033, 113.24970715913389, 0.9589220366117504],
096801025800882, 113.33199633866889, 1.0770371514698034],
012642977079754, 113.31347590510333, 0.9806021725707501],
105027615653626, 113.25852398480747, 1.0013523119866372],
065268830752185, 113.28842446685438, 1.0028081790139378],
017506270583866, 113.22491653765282, 0.9944864864541447],
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[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.
[23.

12629992454365, 113.37958220773633, 1.100685226484174],

126055945805724, 113.28401858381856, 0.9486954539886417],
057901547697778, 113.28648228878693, 1.0391973752529808],
083635136684972, 113.3856954646631, 1.023335494180312],

106299851195743, 113.35951305057117, 1.0302995529608698] ,
096894140300634, 113.24120418732883, 0.9961796101627634] ,
142976882739866, 113.35503749152537, 0.9084820811782881],
06715875993821, 113.26409727061159, 1.0049097499701758],

10243444560605, 113.33849679912996, 1.057151442241974],

134683177792613, 113.2307063641154, 1.1305059610778272],
10919096962813, 113.36936740118813, 0.9371372444604422],

065299291835842, 113.36137768639006, 0.9813025219542669],
103077926922897, 113.21470289176665, 0.9787826944062553],
11193358743528, 113.25444093940071, 1.0259783994161253],
107091104104892, 113.29697053174657, 0.9459933496786161],
09066164435428, 113.34389972389853, 1.000195849170243],

008421107753463, 113.2455672346012, 1.0049417644408518],
062317380800778, 113.30664066812115, 1.0673273326550967],
073789624105586, 113.30980088686773, 0.955515988226136] ,
13182146001401, 113.3719943767497, 1.0273175324681623],

079624306906567, 113.25209601362968, 0.9701390813946531],
04024156804249, 113.23588257560213, 1.0543141198897426],
132801163346954, 113.33248803940424, 0.9822636866450936] ,
091146672562882, 113.31807210595011, 1.0870583428927847],
11779544895673, 113.26879578218016, 0.9015952114800665],
129750244312568, 113.30546749688361, 1.0773147162456953],
045895642418674, 113.35038822875588, 0.9079177149086665] ,
047365655385324, 113.28427890230681, 1.0460633743681738],
066444217155958, 113.2356766566315, 1.0379761377716792],
02945551767962, 113.28140420937177, 0.9189601933999842],
087559170199537, 113.31509792730053, 0.9751871810170482],
066930940600745, 113.27258025336806, 0.9707835515964236] ,
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[23.127008142124485, 113.34711601904912, 0.9945290058488773],
[23.00988761104292, 113.25435234197204, 1.0518326649244096],
[23.189407458899797, 113.34642333613476, 1.0259994701721056],
[23.067016086343415, 113.245147780456, 1.0835103203591014]]

# HeatMap (A H)

from folium.plugins import HeatMap

# Q) Z#ME ((#F BRI\ OpenStreetMap &K H)
m = folium.Map([23.087, 113.3], zoom_start=12)

# Ao R
HeatMap(data) .add_to(m)

# RF A HTML XH

m.save ('Heatmap.html"')

print (" # 7 k77 2| Heatmap.html")

# LR A A

m

A B k7 2| Heatmap.html

<folium.folium.Map at 0x11b987c50>

@ Folium Ji &k
HrhiAs folium HEFF (] LAR 77 45 E A -
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# 2RI\ OpenStreetMap (%)

folium.Map(location=[lat, lon])

# BR MR E ARG
folium.Map(location=[lat, lon], tiles='OpenStreetMap')
folium.Map(location=[lat, lon], tiles='CartoDB positron')

folium.Map(location=[lat, lon], tiles='CartoDB dark matter')

R Stamen JEE EAHE R, #U# H OpenStreetMap =} CartoDB.,
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9 mgmeH

sl MR T

9.1 MTTEAEIR

9.1.1 Bo@ma
1. HARMiA?
o Wk R iE it BRI — A B M T .
o [RIHHGES )
- g AT RSER Sy, BEEMTIgE e (HTML) . #50 (CSS) Fizc HIhRE
(JavaScript) .
- Ei: BITIERSS A LR, TEtiB e Ab . SR rse At APL B2,
2. WRIMAITIE

o & IP ihit:
- W4 (W example.com) J2J5f ARICIZHY M2 Htit, it DNS (44 &
Z8) Wi EIEAR IP bk,
e HTTP #n HTTPS ihi:
— HICRER L (HTTP) 5 ST % SR 55 s 2 TR A A5 R o
— HTTPS Zhnahia, #irEaaLmgzett.
® EPIRIERMR SR :
- WEREAATE (40 GET 5 POST) . URL. L5 EF.
— MR AL AR (0 200 e akdy) WA (n HTML) A1 ERAY & »

3. BAMTTHA

* HTML (8X#A#FZiEE):
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./resource/08-web-crawling.ipynb

- EXMITHEE ), wAhbril. BOk. 5. Ak
- i

<html>
<head>
<title> <Al M Ti</title>
</head>
<body>
<h1>R MK E| 7 Bl F T </h1>
<p>EE—NMEE. </p>
</body>
</html>

* CSS (BE#A%):
— EHIM TR MR (B SR RS
- il

<style>
hi {
color: red;
+
p {
font-size: 30px;
+
</style>

¢ JavaScript:
= ARTTERIAS B (AL SIS A 2) o
= il

<button id="myButton">Click Me</button>
<p id="message"></p>
<script>
// Get references to the button and the paragraph

const button = document.getElementById("myButton");
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const message = document.getElementById("message");

// Add an event listener to the button
button.addEventListener("click", () => {
// Change the text content of the paragraph
message.textContent = "You clicked the button!";
Il

</script>

4. EpPin-RE R
* ER:
- REIEREIMSS 4. 1HK requests
— o~ JhEds. Python € HUIA
* PREER:
BAOE SRR BN, . " R response
AN FTE MR ST de s $EfE APT fiis5 ROAR 5545 o
i i response
M 17 ) A S T
* text, Y1 HIML. CSS. JavaScript
image, 11 JPEG. PNG
pdf, 411 PDF S0k
json, PWEKAZEMLLT python {7 H dict
xml, KT html fFRETES

*

*

*

*

#HH# HTTP RS/

® 200: iR,
* 404: FPHATLEN,
® 500: JR55%s e IR

#H VA T E TR

* BWEMTRE: AL, W A7 T LUFT I AE T H.
e Network #%: &5 TUH NIRRT B A 15 SRFII0 Y o
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e Elements #x:%: && M1 HTML 1 CSS 2544,
#HH TR

L AT AR 77 ) — D7 st , 10 https://www. jnu. edu. cn,
2. i AE TLEER:

* HTML JCER4H .

* DM NEkAY CSS A1 JavaScript S

o it Network FR%5EF DTN A 25 355K o
e Tizd https://book.douban.com/tag/\ij

9.2 femEs

Z4E Playwright JVEgs (FE20m1517)

playwright install chromium

9.2.1 MM
L. MhEAER
2. 2% load javascript
3. response 2754 json K

4. TR EAIN YAt

9.2.2 requests E

FF W DT arl B, FRAT T BRI L arl X R W DU TR ok, X H  #requests
BN o
requests @Rz %, WEHA I Response X4 :
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https://book.douban.com/tag/小说
https://requests.readthedocs.io/en/latest/user/quickstart/
https://requests.readthedocs.io/en/latest/user/quickstart/

W

requests i H %L Bk

requests.get(url, params, verify) Kt get il iBI0 Response 3% [RA:
HEfES, FNAWE params f verify
Y

requests.post(url, data) k& post il iR Response xi%; i
%, HNATEM data 28

import requests

url = "http://www.ruanyifeng.com/blog/archives.html"

try:
r = requests.get(url)
print (type(r))
print(r.status_code)
except Exception as e:

print(e)

<class 'requests.models.Response'>

200
import requests
headers = {'User-Agent':
'"Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36

< (KHTML, like Gecko) Chrome/106.0.0.0 Safari/537.36'
}

url = 'https://book.douban.com/tag/ /) J.?start=20&type=T"

try:

r = requests.get(url, headers = headers)
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print (type(r))
print(r.status_code)
except Exception as e:

print(e)

<class 'requests.models.Response'>

200

& Response RE#HAMKRER: -2 JFLEKIRVTRIER -4 1=k, Hoin 403 FIR € g

W8 - 5 T L3RR R 5 A )

9.2.3 Response IRz3t5

Response x &7k YEH

Response.json() ARAT json A% T

Response.text AR45 html {4 T

Response.content AT T =it sl se e, HIZ T 15 C LR

Response.encoding

Response.status_code

B RS EE

SO TR i 7 2 BRARGEH]
Response.text 15211 html H3SCAZ FLAS
[, A 0—fBAH Response.encoding
A AT R AIRZSAD . 200 FORVTIRIEH
4 JFRAPRZSTF R VI H A, 5 FF K
FPARZS I ZE 7R A 55 4 1 ] 7

DL E =R, el FHI 2 text f2 json 7k, 4BI% W T html W W #H A json

P T 4

r.status_code

200
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print(r.text[:1000])

<!DOCTYPE html>
<html lang="zh-cmn-Hans" class="ua-windows ua-webkit book-new-nav">
<head>

<meta http-equiv="Content-Type" content="text/html; charset=utf-8">

<title>
EMEFARE: DL
</title>

<script>!function(e){var o=function(o,n,t){var c,i,r=new Date;n=n|[30,t=t||["/",r.setT

with open("sample.html", "w+", encoding=r.encoding) as file:

file.write(r.text)

from pathlib import Path

Path("sample.html") .write_text(r.text)

54094

r.encoding

'utf-8'

import requests

r = requests.get('http://httpbin.org/get')

print(r.text)
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"args": {7},
"headers": {
"Accept": "x/*",
"Accept-Encoding": "gzip, deflate",
"Host": "httpbin.org",
"User-Agent": "python-requests/2.32.5",
"X-Amzn-Trace-Id": "Root=1-69071ea9-404£98341e9f9d7a2ab0c878"

¥,
"origin": "129.227.235.26",
"url": "http://httpbin.org/get"

x = r.json()

X
{'args': {},
'headers': {'Accept': 'x/x*',
"Accept-Encoding': 'gzip, deflate',
'Host': 'httpbin.org',
'User-Agent': 'python-requests/2.32.5',
'X-Amzn-Trace-Id': 'Root=1-69071ea9-404f98341e9f9d7a2ab0c878'},
'origin': '129.227.235.26',
'url': 'http://httpbin.org/get'}
x['url']

'http://httpbin.org/get’

9.2.4 E#EINM

R 2 -

http:/ /www.cninfo.com.cn/new /commonUrl?url=disclosure/list/notice#

sseKcp
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http://www.cninfo.com.cn/new/commonUrl?url=disclosure/list/notice#sseKcp
http://www.cninfo.com.cn/new/commonUrl?url=disclosure/list/notice#sseKcp

import requests

import pandas as pd

url = "http://www.cninfo.com.cn/new/hisAnnouncement/query"

headers = {
'content-type': 'application/json',
"Accept-Encoding': 'gzip, deflate',
'User-Agent': 'Mozilla/5.0 (Windows NT 6.1; WOW64; rv:53.0)
- Gecko/20100101 Firefox/53.0'

}
params = {'column': 'szse',
'pageNum': 1,
'plate': 'sz',

'searchkey': '#HR;', # keyl or key2
'pageSize': 30,

'seDate': '2023-10-01 ~ 2023-10-22',
'tabName': 'fulltext'}

r = requests.post(url, params=params, headers=headers)

r.json()

{'classifiedAnnouncements': None,
'totalSecurities': O,
'totalAnnouncement': 95,
'totalRecordNum': 95,
'announcements': [{'id': None,

'secCode': '002939',

'secName': 'KIWIEH"',

'orgId': 'gsgn0000030',
"announcementId': '1218108610',

326



'announcementTitle': '9%3:4}§]§555%$ER9@4§;3‘,
'"announcementTime': 1697817600000,
'adjunctUrl': 'finalpage/2023-10-21/1218108610.PDF',
'adjunctSize': 211,
'adjunctType': 'PDF',
'storageTime': None,
'columnId': '09020202]||250101|[251302",
'pageColumn': 'SZZB',
'announcementType': '01010503|1010112][012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': 'KIRIEFH',
'shortTitle': 'K TAFE EZHERW AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '300801',
'secName': 'ZFIFE ",
'orgId': '9900031706',
"announcementId': '1218108177',
'announcementTitle': 'K T I EFHREA LM IFTEH AL,
'"announcementTime': 1697817600000,
'adjunctUrl': 'finalpage/2023-10-21/1218108177.PDF',
'adjunctSize': 210,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202|[160203|[250301|[251302",
'pageColumn': 'SZCY',
"announcementType': '01010503|1010112|[010115]|012303",
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'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': 'ZAfAFH ",
'shortTitle': ' AT T EEHREN LB IETEH AL,
"announcementTypeName': None,
'secNamelList': Nonel},

{'id': None,
'secCode': '000420',
'secName': 'FAMALL ",
'orgld': 'gssz0000420',
"announcementId': '1218108160',
'announcementTitle': 'kX T#H., TEFMPHIFHK AL,
'"announcementTime': 1697817600000,
'adjunctUrl': 'finalpage/2023-10-21/1218108160.PDF',
'adjunctSize': 149,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202]|250101]251302"',
'pageColumn': 'SZZB',
'announcementType': '01010503|1010112]/012303"

-

'associateAnnouncement': None,

'"important': None,

'patchNum': None,

'"announcementContent': '',

'orgName': None,

'tileSecName': 'HARL A,

'shortTitle': 'K THEH. EEZLMRPHEN AL,
"announcementTypeName': None,

'secNamelList': Nonel},

328



{'id': None,
'secCode': '001965',
'secName': 'R A",
'orgId': 'GD008065',
"announcementId': '1218108158',
'announcementTitle': '9§ﬂlﬁgﬁiﬁ?ﬂﬁfxfif?ﬂﬂﬁ@é§%§‘,
'"announcementTime': 1697817600000,
'adjunctUrl': 'finalpage/2023-10-21/1218108158.PDF',
'adjunctSize': 105,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202]|250101|251302",
'pageColumn': 'SZZB',
'announcementType': '01010503|1010112][012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': ' H A K",
'shortTitle': 'KATEHAEEARFRHAE",
"announcementTypeName': None,
'secNamelist': Nonel},
{'id': None,
'secCode': '002075',
'secName': ' H,
'orgId': '9900001101',
"announcementId': '1218107902',
'announcementTitle': ' A TR TR XU EFHR R A HZH AL,
'"announcementTime': 1697817600000,
'adjunctUrl': 'finalpage/2023-10-21/1218107902.PDF"',

'adjunctSize': 77,
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'adjunctType': 'PDF',
'storageTime': None,
'columnId': '09020202]|[250101|[251302",
'pageColumn': 'SZZB',
'announcementType': '01010503|1010112][012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': ',
'shortTitle': 'Kk TR I RZEFHR KA Lo A E ",
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '000532',
'secName': 'fEA VA",
'orgld': 'gssz0000532',
'announcementId': '1218106993"',
'announcementTitle': '9%3:4}§]§555%$ER9@4§%§‘,
'"announcementTime': 1697817600000,
'adjunctUrl': 'finalpage/2023-10-21/1218106993.PDF"',
'adjunctSize': 119,
'adjunctType': 'PDF',
'storageTime': None,
'columnId': '09020202]||250101|[251302",
'pageColumn': 'SZZB',
'announcementType': '01010503|1010112][012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,

'"announcementContent': '',
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'orgName': None,
'tileSecName': ' 4 FA",
'shortTitle': 'K T AE EFEZHREH AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '300053',
'secName': 'fLFH,
'orgId': '9900010151"',
"announcementId': '1218109594',
'announcementTitle': 'k T B B ZEF WK AL,
'"announcementTime': 1697798665000,
'adjunctUrl': 'finalpage/2023-10-20/1218109594.PDF"',
'adjunctSize': 99,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202||160203|250301]1251302",
'pageColumn': 'SZCY',
"announcementType': '01010503|1010112|[010115]|012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': 'MTFK',
'shortTitle': 'K TE| R LHEHIRW AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '300650',
'secName': 'K &K G,
'orgId': '9900031733',
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"announcementId': '1218109108',
'announcementTitle': 'X T Bl B ZHEF WK AL,
'"announcementTime': 1697796629000,
'adjunctUrl': 'finalpage/2023-10-20/1218109108.PDF"',
'adjunctSize': 62,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202|[160203|[250301|[251302",
'pageColumn': 'SZCY',
"announcementType': '01010503|1010112|[010115]|012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': ' K& K&,
'shortTitle': 'K TE| R AHEHIRW AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '002761',
'secName': 'HTLE',
'orgId': '9900023671',
"announcementId': '1218108414',
'announcementTitle': ' e B A RAS X THLEZXZFEARGHRAEE
'"announcementTime': 1697793563000,
'adjunctUrl': 'finalpage/2023-10-20/1218108414.PDF',
'adjunctSize': 315,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202|[250101|[251302",

'pageColumn': 'SZZB',
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"announcementType': '01010501|[010112|[013999"',
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': 'HTILEL ',
'shortTitle': 'FEHERSMBHARAAXTH IR ZRHFEDRM A RAE EFKH]
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '002761',
'secName': 'HTLE',
'orgId': '9900023671',
"announcementId': '1218108413',
'announcementTitle': '#HIEFM B HRAAXTHIH R EAK R EA KB ARA EEK
'"announcementTime': 1697793434000,
'adjunctUrl': 'finalpage/2023-10-20/1218108413.PDF',
'adjunctSize': 397,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202|[250101|[251302",
'pageColumn': 'SZZB',
"announcementType': '01010501|[010112|[013999"',
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': 'HTILEL ',
'shortTitle': '#HIEFBR O ARAA R TH LA ZR X XERRGHRAE ETHFKHFIRES

"announcementTypeName': None,
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'secNamelList': Nonel},
{'id': None,
'secCode': '000584',
'secName': 'STL# ',
'orgld': 'gssz0000584',
"announcementId': '1218097684',
'announcementTitle': 'K T AF W EHRBH A FR T R EH AL,
'"announcementTime': 1697731200000,
'adjunctUrl': 'finalpage/2023-10-20/1218097684.PDF"',
'adjunctSize': 221,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202|[250101|[251302",
'pageColumn': 'SZZB',
'announcementType': '01010503|1010112][012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': 'STL %',
'shortTitle': 'K T AR M EHRELAXFR I B FHNAE",
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '000826',
'secName': '/Bi# IR,
'orgld': 'gssz0000826',
'"announcementId': '1218097065',
'announcementTitle': 'K T AFE BHRAEEARFRHAE",
'"announcementTime': 1697731200000,
'adjunctUrl': 'finalpage/2023-10-20/1218097065.PDF"',
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'adjunctSize': 163,
'adjunctType': 'PDF',
'storageTime': None,
'columnId': '09020202]|[250101|[251302",
'pageColumn': 'SZZB',
'announcementType': '01010503|]1010112][012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': '/JH il FLIT ",
'shortTitle': 'KXTABABRAEEAAFRE AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '000030',
'secName': '&® HKMG",
'orgld': 'gssz0000030',
'announcementId': '1218095768',
'announcementTitle': '9%3:4}§]§555%$ER9@4§%§‘,
'"announcementTime': 1697731200000,
'adjunctUrl': 'finalpage/2023-10-20/1218095768.PDF"',
'adjunctSize': 56,
'adjunctType': 'PDF',
'storageTime': None,
'columnId': '09020202]|[250101|[251302",
'pageColumn': 'SZZB',
'announcementType': '01010503|]1010112][012303",
'associateAnnouncement': None,
'"important': None,

'patchNum': None,
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'announcementContent': '',
'orgName': None,
'tileSecName': '& E i,
'shortTitle': 'K TAFE EFHRN AL,
"announcementTypeName': None,
'secNamelList': Nonel},

{'id': None,
'secCode': '000158',
'secName': "% 4L,
'orgld': 'gssz0000158',
"announcementId': '1218095021',

'announcementTitle': 'k T TR KXW EFHIH LA G TR KX B EW AN

"announcementTime': 1697731200000,
'adjunctUrl': 'finalpage/2023-10-20/1218095021.PDF"',
'adjunctSize': 165,

'adjunctType': 'PDF',

'storageTime': None,

'columnId': '09020202]|[250101|[251302",
'pageColumn': 'SZZB',

'announcementType': '01010503|1010112]/012303"

-

'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': ’ﬁ?ﬂJiKﬂﬂ‘,
'shortTitle': 'XA TR IARXEFHR A BRI KL EFH AL,
"announcementTypeName': None,
'secNamelList': Nonel},

{'id': None,
'secCode': '002238',
'secName': 'K A",
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'orgId': '9900004647',
"announcementId': '1218094640',
'announcementTitle': 'KEM MK T EHREEA R FRE A&,
'"announcementTime': 1697731200000,
'adjunctUrl': 'finalpage/2023-10-20/1218094640.PDF"',
'adjunctSize': 152,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202|[250101|[251302",
'pageColumn': 'SZZB',
'announcementType': '01010503|1010112][012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': 'K AL,
'shortTitle': 'REM AKX THREEARFRHY AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '300686',
'secName': '& 3",
'orgId': '9900029630',
"announcementId': '1218093982',
'announcementTitle': '2023-039 £ ) fj: XTI EHFHFHAE",
'"announcementTime': 1697731200000,
'adjunctUrl': 'finalpage/2023-10-20/1218093982.PDF"',
'adjunctSize': 68,
'adjunctType': 'PDF',
'storageTime': None,

"columnId': '09020202|[160203|[250301|[251302",
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'pageColumn': 'SZCY',
"announcementType': '01010503|1010112|[010115]|012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': 'z 7',
'shortTitle': '2023-039 &3y Jj: X T LEFHRW AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '300513',
'secName': 'fE LAFE ",
'orgId': '9900026672',
"announcementId': '1218093902',
'announcementTitle': 'Kk T M T EFEZHR AR LM T EEHEEA. UEFPR K
'"announcementTime': 1697731200000,

EAE LEN

'adjunctUrl': 'finalpage/2023-10-20/1218093902.PDF"',
'adjunctSize': 100,

'adjunctType': 'PDF',

'storageTime': None,

'columnId': '09020202||160203| 250301 251302",
'pageColumn': 'SZCY',

"announcementType': '01010503|1010112|[010115]|012303",
'associateAnnouncement': None,

'"important': None,

'patchNum': None,

'"announcementContent': '',

'orgName': None,

'tileSecName': 'fESLAFH,

'shortTitle': 'K THIFFHREARA MBI EZTHEHEA. KEFR L

ST LN
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"announcementTypeName': None,
'secNamelList': Nonel},

{'id': None,
'secCode': '002818',
'secName': 'B KX,
'orgId': '9900026774',
'announcementId': '1218093786',
'announcementTitle': '*X TH IR KB EFH AN LB TR XL EFH AL,
'"announcementTime': 1697731200000,
'adjunctUrl': 'finalpage/2023-10-20/1218093786.PDF"',
'adjunctSize': 233,
'adjunctType': 'PDF',
'storageTime': None,
'columnId': '09020202]||250101|[251302",
'pageColumn': 'SZZB',
'announcementType': '01010503|1010112]|012303"

-

'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': ' &K E"',
'shortTitle': 'XA TR IARKXEFHR BRI RLEFH AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '301370',
'secName': 'EAEHR",
'orgId': '9900035522',
'announcementId': '1218093153',
'announcementTitle': 'ééﬂlﬂﬁégﬁ$ﬁﬂﬁ@4§%§',

'"announcementTime': 1697709263000,
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'adjunctUrl': 'finalpage/2023-10-19/1218093153.PDF"',
'adjunctSize': 105,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202|[160203|[250301|[251302",
'pageColumn': 'SZCY',
"announcementType': '01010503|/010112|[010115]|012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': 'EFHE &',
'shortTitle': 'K T M EHFRH AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '300337',
'secName': 'R KM,
'orgld': '9900022204',
"announcementId': '1218092322',
'announcementTitle': "4R#AJ ik T L FEFHIFH AL,
'"announcementTime': 1697707584000,
'adjunctUrl': 'finalpage/2023-10-19/1218092322.PDF"',
'adjunctSize': 87,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202|[160203|[250301|[251302",
'pageColumn': 'SZCY',
"announcementType': '01010503|1010112|[010115]|012303",
'associateAnnouncement': None,

'"important': None,
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'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': "4RH M,
'shortTitle': "fRIAMM X THILEFHIRH AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '300849',
'secName': 'R B AT,
'orgId': '9900035518',
"announcementId': '1218094124',
'announcementTitle': '9%324}513Fﬁﬁliiﬁégﬁ¥ﬁﬂﬁﬁé}%§',
'"announcementTime': 1697707223000,
'adjunctUrl': 'finalpage/2023-10-19/1218094124.PDF"',
'adjunctSize': 107,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202||160203|250301|1251302",
'pageColumn': 'SZCY',
"announcementType': '01010503|1010112|[010115]|012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': '4REB A",
'shortTitle': 'K T AE FEMIEEFHRH AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '002761',
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'secName': 'HTLE',
'orgId': '9900023671',
'announcementId': '1218078979',
'announcementTitle': 'HT A B R B R EHARGARABDXT AN EFKHREREFENR
'announcementTime': 1697644800000,
'adjunctUrl': 'finalpage/2023-10-19/1218078979.PDF"',
'adjunctSize': 139,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202|[250101|[251302",
'pageColumn': 'SZZB',
'announcementType': '01010503|1010112][012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': 'HTILEL ',
'shortTitle': 'HII A B R R EARGARABXT AR EEFKHREREFFRTEF
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '001286',
'secName': 'FETHfIE ",
'orgId': '9900048369',
'announcementId': '1218074786',
'announcementTitle': 'MW IR MM A RAT R TEFHRH AL,
'"announcementTime': 1697644800000,
'adjunctUrl': 'finalpage/2023-10-19/1218074786.PDF"',
'adjunctSize': 150,
'adjunctType': 'PDF',

'storageTime': None,
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"columnId': '09020202]|250101|251302",
'pageColumn': 'SZZB',
'announcementType': '01010503|1010112][012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': 'FEVEREIR ",
'shortTitle': 'BEVERRFEHZ A MM ARATI X TEFHRH AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '300157',
'secName': 'FT4EZI Y,
'orgId': '9900015787',
'announcementId': '1218076867"',
'announcementTitle': '9%3:4}§]§555%$ER9@4§%§‘,
'"announcementTime': 1697622747000,
'adjunctUrl': 'finalpage/2023-10-18/1218076867.PDF',
'adjunctSize': 110,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202||160203|250301]1251302",
'pageColumn': 'SZCY',
"announcementType': '01010503|1010112|[010115]|012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,

'tileSecName': '¥Hr4%z0 ',
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'shortTitle': 'K T AE EFEZHREH AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '002201',
'secName': 'IF & FTH ',
'orgId': '9900003944',
"announcementId': '1218072521"',
'announcementTitle': 'Kk TEEZS M FHIRH AL,
'"announcementTime': 1697600664000,
'adjunctUrl': 'finalpage/2023-10-18/1218072521.PDF"

-

'adjunctSize': 144,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202|[250101|[251302",
'pageColumn': 'SZZB',
'announcementType': '01010503|1010112][012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': 'IE B HTAH ",
'shortTitle': 'K TEZLMFHRH AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '000755',
'secName': '\l FEAF",
'orgld': 'gssz0000755',
'announcementId': '1218061388',
'announcementTitle': 'K T I EFZHRFH AL,

344



'"announcementTime': 1697558400000,
'adjunctUrl': 'finalpage/2023-10-18/1218061388.PDF"',
'adjunctSize': 221,
'adjunctType': 'PDF',
'storageTime': None,
'columnId': '09020202]|[250101|[251302",
'pageColumn': 'SZZB',
'announcementType': '01010503|1010112][012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': 'A%,
'shortTitle': 'K T I EZHIRH AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '301188',
'secName': ' HIEAFH ",
'orgld': 'gfbj0833017',
'announcementId': '1218059956',
'announcementTitle': 'K TAFAKLEHE, HoEFE. FEKFREBEILEHE, At FE,
'"announcementTime': 1697558400000,
'adjunctUrl': 'finalpage/2023-10-18/1218059956.PDF"',
'adjunctSize': 198,
'adjunctType': 'PDF',
'storageTime': None,
'columnId': '09020202||160203|250301]251302",
'pageColumn': 'SZCY',
'announcementType': '01010503|[010112|]010115]]012301]]012303",

'associateAnnouncement': None,
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'"important': None,
'patchNum': None,
'announcementContent': '',
'orgName': None,
'tileSecName': ' HiBEHFH ",
'shortTitle': 'K TAFALLHE., HoEF, TFKHREEALLLE, hES, S5
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '301188',
'secName': ' HiEHFH ',
'orgld': 'gfbj0833017',
'announcementId': '1218059949',
'announcementTitle': 'Kk T AF WEL FHHFIRES
'announcementTime': 1697558400000,

\ﬁﬁgé/\]/& = I’

'adjunctUrl': 'finalpage/2023-10-18/1218059949.PDF"',
'adjunctSize': 94,

'adjunctType': 'PDF',

'storageTime': None,

'columnId': '09020202||160203| 250301 251302",
'pageColumn': 'SZCY',

"announcementType': '01010503|1010112|[010115]|012303",
'associateAnnouncement': None,
'"important': None,

'patchNum': None,

'"announcementContent': '',

'orgName': None,

'tileSecName': ' HiE4FHL ",

'shortTitle': 'X TAF WFELETRKHIREA

"announcementTypeName': None,

H N AL

'secNamelList': Nonel},

{'id': None,
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'secCode': '002833',
'secName': 'FAIEHIE",
'orgId': '9900029438',
'announcementId': '1218059468',
'announcementTitle': 'K TEHATEARBREETGRAETEALHAE",
'"announcementTime': 1697558400000,
'adjunctUrl': 'finalpage/2023-10-18/1218059468.PDF"',
'adjunctSize': 252,
'adjunctType': 'PDF',
'storageTime': None,
"columnId': '09020202|[250101|[251302",
'pageColumn': 'SZZB',
'announcementType': '01010503|1010112]/012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': 'BA 45",
'shortTitle': ' A TEAETEARHPREBRLTERETHEA AR AL,
"announcementTypeName': None,
'secNamelList': Nonel},
{'id': None,
'secCode': '002771',
'secName': 'FE AL,
'orgId': '9900023511',
'announcementId': '1218059327',
'announcementTitle': 'K T /AH B R ZEHRH AL,
'"announcementTime': 1697558400000,
'adjunctUrl': 'finalpage/2023-10-18/1218059327.PDF"',
'adjunctSize': 255,

'adjunctType': 'PDF',
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'storageTime': None,
'columnId': '09020202]|[250101|[251302",
'pageColumn': 'SZZB',
'announcementType': '01010503|1010112][012303",
'associateAnnouncement': None,
'"important': None,
'patchNum': None,
'"announcementContent': '',
'orgName': None,
'tileSecName': 'FE A",
'shortTitle': 'K T/AFE B EZHEEIRHGNE",
"announcementTypeName': None,
'secNamelList': Nonel}],

'categorylList': None,

'hasMore': True,

'totalpages': 3}
content = r.json()

record = content["totalAnnouncement"]

record

95

df = pd.DataFrame(content["announcements"])

df .head )

id secCode secName orgld announcementld announcementTitle
0 None 002939  {KHiEZ: gqsgn0000030 1218108610 N R/AEI = N B
1 None 300801  ZAIRMEZ 9900031706 1218108177 FeF AT R A ey FE 2
2 None 000420  EHHMAILLT  gssz0000420 1218108160 KTEHF HERESMHEHR 4
3 None 001965 Rk GD008065 1218108158 KT BPE BN AFIR A
4 None 002075 Py 9900001101 1218107902 KT IR T A MG FREER A ALY

348



http:/ /static.cninfo.com.cn/finalpage /2021-11-22/1211672004.PDF

row = df.loclO0,:]
print (type(row))

row

<class 'pandas.core.series.Series'>

id

secCode

secName

orgld
announcementlId
announcementTitle
announcementTime
adjunctUrl
adjunctSize
adjunctType
storageTime
columnId
pageColumn
announcementType
associateAnnouncement
important

batchNum
announcementContent
orgName

tileSecName
shortTitle
announcementTypeName

secNamelList

Name: O, dtype: object

None
002939
K IWIE
qsgn0000030
1218108610
KT AEl EEZHRHNE
1697817600000
finalpage/2023-10-21/1218108610.PDF
211
PDF
None
090202021 [250101 | | 251302
SZZB
010105031 1010112012303
None
None

None

None

K I IE F
KTAFAEFHRE N

None

None
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Path("pdf") .mkdir(exist_ok=True)

pdf_url = f"http://static.cninfo.com.cn/{row.adjunctUrl}"

local pdf = f'pdf/{row.secName} {row.announcementId}.pdf'

from urllib.request import urlretrieve

urlretrieve(pdf url, local pdf)

print (f"download from {pdf url} to local file: {local pdf}")

download from http://static.cninfo.com.cn/finalpage/2023-10-21/1218108610.PDF to loca

9.3 #&#lxlvzs

@ Playwright kY
¢ Playwright Python A |
 APIL 30#%
o JERIfEH]

Playwright & — s kg e as H ik TH, 3% Chromium. Firefox 1 WebKit.

! Jupyter Notebook Ff# i 7 15

1£ Jupyter/Quarto ¥£35H, T CAFAE asyncio FHA-IEIA, FEUd ] %4 APL.
163518 Python A, AT LA A [H2E APL

9.3.1 %% API =il (Notebook #7)

from playwright.async_api import async_playwright

async def browse_example():
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async with async_playwright() as p:
# B ¥ 54 (headless=True k7~ LR W R)
browser = await p.chromium.launch(headless=True)

page = await browser.new_page ()

# 7715 M T

await page.goto("https://playwright.dev")

# RBATA
title = await page.title()
print(f" WEARA: {title}")

# 2 HE
await page.screenshot(path="./data/playwright_example.png")
print(" #HHEERAF")

# MW e

await browser.close()

#ﬁihw%r#ﬁ%@ﬁ%ﬁ@ﬁ

await browse_example ()

9.3.2 wEEMMTIANLRE

from playwright.async_api import async_playwright

from pathlib import Path

async def search and save():
async with async_playwright() as p:
# JB B A

browser = await p.chromium.launch(headless=True)
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page = await browser.new_page ()

# FEEEENR
await page.goto('https://www.baidu.com')
print(" BEITFEEHEA")

# WE BERMAFEHES L
await page.fill('input[name="wd"]', 'BMAFEEFK")
await page.click('input[type="submit"]")

print(" ERKEE")

# FHERER R

await page.wait_for_load_state('networkidle')

# RBUTUE A7
title = await page.title()
print(f" WEARA: {title}")

# RFTE N A

html content = await page.content()

Path('search results.html').write text(html content,
< encoding='utf-8"')

print(" TN A L1k %| search_results.html")

# #H
await page.screenshot(path='search_screenshot.png')

print (" # K .k 75| search_screenshot.png")

# ok F ) W48

await browser.close()

\

i
NN
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await search_and_save()

9.3.3 E4% APl ((#ts%, <% Notebook #{EH)
Warning

DL ARASAGE H T8 Python I, FZ# Jupyter Notebook #i&i7.

# AELE py BATEA

from playwright.sync_api import sync_playwright

with sync_playwright() as p:
browser = p.chromium.launch(headless=False)
page = browser.new_page()
page.goto("https://playwright.dev")
print(page.title())

browser.close()

9.4 mit HTML

import requests

headers = {'User-Agent':
'"Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36
«~ (KHTML, like Gecko) Chrome/79.0.3945.130 Safari/537.36
- O0PR/66.0.3515.115'}

url = 'https://book.douban.com/tag/ /Nt ?start=0&type=T"

resp = requests.get(url, headers = headers) # WA #HFEN 4L A 2|

< verify=False x5

resp

<Response [200]>
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Path("sample.html") .write_text(resp.text)

53589

html_string = Path("sample.html").read_text() # local html

type (html_string)

str

1 HTML figtfr 2%
Ry HTML fiedfr 2

* Parsel - 747 CSS 1 XPath, Scrapy HEZL{H AR (HEFF)
o Ixml - HEPL, IREMHA
* BeautifulSoup - Ligg4 0, HiLHEH

ARHAEME Parsel &, JEH/m AR L CSS #1 XPath.

0.4.1 5ix—: #H Parsel 4+ CSS i%kizse

Parsel /& Scrapy HEZR{E FHAYMEAT 4, [R]I S2 45 CSS 1A XPath,

from parsel import Selector

# f|Z Selector Xﬁﬁ?

selector = Selector(text=html_string)

print (f"Selector XA : {type(selector)}")

Selector & : <class 'parsel.selector.Selector'>

CSS itiFsiEit

MY N html HS R ORI S ARG R, FRAOTH A kR
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CSS ke i ks fiRE

.class .intro e class="intro" HJT

#id #firstname e id="firstname" HJ7Y

element p A p PRAS Y R

element element div p ik div AR E p 1

[attribute] [target] LA A target JBERTA T

[attribute=value] [target=_blank] i%EH target="_blank" H]
REREIE

@ SelectorGadget T.H

ffi i} Chrome ¥ i SelectorGadget nJ DAPLHIRIUT 2 1K) CSS 14545

Parsel CSS ixizgR41

# BEMAHHELE
items = selector.css('.subject-item')

print (" % %| {len(items)} NFHEEFE™

HE 20 M HEKHE

# RBF—NHHELE
first_item = selector.css('.subject-item') [0]

print (first_item)

<1i class="subject-item">
<div class="pic">
<a class="nbg" href="https://book.douban.com/subject/37339619/" onclick="moreur

<img class="" src="https://img2.doubanio.com/view/subject/s/public/s35162221.
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</a>

</div>

<div class="info">
<h2 class="">

<a href="https://book.douban.com/subject/37339619/" title="#k7LJE % ZF JL" onclick="m

B AL IR R F L

</a>

</h2>

<div class="pub">

DfafE / ¥ XL RA / 2025-6 / 48.0070

</div>

<div class="star clearfix">
<span class="allstar40"></span>

<span class="rating nums">7.6</span>
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<span class="pl">
(12983 AFF 1)

</span>

</div>

<p>/NELTRETREREGw, RE-HERY, AREFHT. bkt riur, ReEhitR

<div class="ft">

<div class="collect-info">

</div>

<div class="cart-actions">

<span class="buy-info">

<a href="https://book.douban.com/subject/37339619/buylinks">
2% Bf. 35.0070
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</a>

</span>

</div>

<div class="ebook-1link">
<a target="_blank" href="https://read.douban.com/ebook/648940719/7dcs=tag-buylink

</div>

</div>

</div>

</1i>

# WA AR, RIE R
for item in items[:3]: # RA&H 3 />
# BEH A4 (FH :text WILERIXA)
title = item.css('a[title]::attr(title)').get()
# RRBUT 2
rating = item.css('.rating nums::text').get()
# RIGEH A%
pl = item.css('.pl::text').get()

print(f" % : {title}")
print (f" 3% : {rating}")

print (£" ¥4 {pl}")
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print("-" * 50)

4 ALFEEE L
Fa: 7.6
TEH

(12983 A FFA1)

Fh: KZWH

4. 8.5

(261869 A M)

F4: KAALEHAM
iF4: 9.0

(139370 A M)

# RIELE F URL

img _url = selector.css('.subject-item img::attr(src)').get()

print (f" K A URL: {img_url}")

K HURL: https://img2.doubanio.com/view/subject/s/public/s35162221.jpg

# RETAH 4 (BEZ|IR)

all titles = selector.css('.subject-item a[title]::attr(title)').getall()
print (f" 34K %| {len(all_titles)} AFH")
print(all_titles[:5]) # L7 5 &
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FH 5 20 AH
DARTEERE ), "KEWHEMR, "KALEHAR, "2t , —HN—F4A"]

9.4.2 7i%=: A Parsel + XPath

XPath 2 B 5 KRR AR S, Al LA TR 20079 i

1 XPath vs CSS
o CSS itzss: fETEEW, EAAHREH
e XPath: IjEERmmAk, HrEZnZEHIMIFIZ g8 R

Hete: BIHUGIE CSS, 4255 XPath,

XPath ##tiE%

XPath k= M

/ MARTT RUGEEL

// MAE BB L
ELIREIS

e eBUE

text () IEHUCA A 2%

# W XPath HHETAHAELKE
items_xpath = selector.xpath('//li[Q@class="subject-item"]"')
print (f"XPath X %| {len(items xpath)} PMFH K E")

XPath # %] 20 NHELE

# £ XPath BEF — AP WE L

first_book = items_xpath[O0]

# R F 4
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title_xpath = first_book.xpath('.//a[@title]/Qtitle"').get()

# REGTE L

rating xpath =

- first_book.xpath('.//span[@class="rating nums"]/text()').get()
# I B

pub_xpath = first_book.xpath('.//div[@class="pub"]/text()').get()

print(f" 4 : {title_xpath}")
print (f" ¥4 : {rating xpath}")
print(f" HHR1E E: {pub_xpath}")

T iR E L
Wa: 7.6
Hjﬁ)ifgl%:

i / ¥ XL R / 2025-6 / 48.0070

# XPath mA & AU
# BFEFLATET 8.0 WHHE (FEK TN EHFLE)
high rated_books = []

for item in items_xpath:
rating = item.xpath('.//span[@class="rating nums"]/text()').get()

title = item.xpath('.//al@title]/@title').get()

if rating and float(rating) >= 8.0:
high rated_books.append ({
'title': title,

'rating': rating
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)

print (£" P4 >= 8.0 Wy 44 {len(high_rated_books)} K
for book in high rated_books[:5]:
print (f" {book['title']l}: {book['rating']l}")

W >= 8.0 WP 4 18 A
KZWHH: 8.5
KALEHBEM: 9.0

BEZiE: 8.2
—&TM—F%: 9.0
ZaFH: 8.1

# XPath #IELFTH K} URL

img urls xpath =

«» selector.xpath('//1li[@class="subject-item"]//img/@src') .getall()
print (f" ##X%| {len(img urls _xpath)} PMEH™)

print (img_urls_xpath[:3])

HEHE 20 MEK
['https://img2.doubanio.com/view/subject/s/public/s35162221. jpg', 'https://img3.douba

CSS vs XPath itk

import pandas as pd

# B 2 B AR

comparison_data = []
for i, item in enumerate(items[:5], 1):

# CSS 7 =

title_css = item.css('al[title]::attr(title)').get()
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rating css = item.css('.rating nums::text').get()

# XPath 77 R
title_xpath = items_xpath[i-1].xpath('.//a[@title]/@title').get()

rating xpath =

o items_xpath[i-1] .xpath('.//span[@class="rating nums"]/text()').get()

comparison_data.append ({
R
'# 4 (CSS)': title_css,
'7F4 (CSS)': rating css,
'# 4 (XPath)': title_xpath,
'7F4 (XPath)': rating xpath,
'R —F: title css == title_xpath and rating css ==
< rating xpath
b

df comparison = pd.DataFrame(comparison_data)

print (df comparison)

Sw N

F5 $4(CSS) 4 (CSS) 44 (XPath) 4 (XPath) 4R —%

1 PR EEIL 7.6  BhLIEERFEIL 7.6 True
2 KRWEK 8.5 KL #H K 8.5 True

3 KBS EHEM 9.0 KEAEARM 9.0 True
4 B ZAE 8.2 R Z 4 8.2 True

5 —HT—F4 9.0 — & T — 7 4] 9.0 True

@ Parsel Jj i

CSS it ® 5 #%: - selector.css('div') - &P AH div Jjr &H -
selector.css('div::text').get() - ZFE I % — 4~ div B X A& -
selector.css('div::text').getall() - W FrfF div B X A -

selector.css('a::attr(href) ') .get () - ZRIEE—1 a 41 href B
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XPath % i#%: - selector.xpath('//div') - % #H A div T &H -
selector.xpath('//div/text()').get() - K & — 4 div 1 X K -
selector.xpath('//div/text()').getall() - KW Fr A div 1 X K& -
selector.xpath('//a/@href') .get ) - ZREEE—1 a Fr&f href Jg 1

9.4.3 THERRHI

url = selector.css('.subject-item img::attr(src)').get()

print(f" B A URL: {urll}")

K H URL: https://img2.doubanio.com/view/subject/s/public/s35162221.jpg

from urllib.request import urlretrieve

from pathlib import Path

# % B A4
local = f"{Path(url) .namel}"
print(f" RFHE: {local}")

RF AR . 35162221, jpg

# TREK
urlretrieve(url, local)

print (f" EHET#HZ|: {local}")

KRB T#H2: s35162221. jpg

9.5 24
AEES G T I BUIC 1 BEREATIA

1. HTTP igsk: ] requests FIREUM T A
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2. HTML w#: ffi[f] parsel ZERYMFT =

o CSSiiza: WMiFEM, EAEARZE
e XPath: Ifjfigsik, WEEEIREN

3. mmesaAmi: i playwright 43 JavaScript g &N %

e e R

1. i#sF robots.txt: 627 Wk IE HU ML

2. mERIERIRE: UNINGERS, BEORLE IR S5 AiE T
3. gEmi: UH TR, AT
4. maEmess: ANCHE AEAMEE

@ S HIR
e Parsel B J5 kY4
e XPath %
o CSSikfinzs%

5]
o Scrapy 4 (3T Parsel {58 A€ HAELE)
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