FUAXRFRESPRAERRIZEHF AN

—. REEXFR

FHRRALL B RERHCE R REmS 3100313036
H LA R Kl 7o b i Fe
WK Programming for Data Analysis
BERL T me | s | oEw || ow || W
\ SIS S S S S
5y 3
WERE HRRE O BZREERRE O ZRRRE
WERA O @&HREX O FRERNR WHEE O LK
EHE [ it
MER e 5HALAS & Probability & Random Variables
FBRE N EJH 5387 Regression and Linear Models
Python 27 # 11 Programming with Python
v e 0O1-1 O1-2 0O2-1 O2-2 E3-1 O3-2 04-1 (04-2 (J5-1 [J5-2
RUGHRTH 0" (RESEBHTFE
ERTR 0O %X @%& RSt 51l MESMH OFRHH O=%H%
1. Wes McKinney, “Python for Data Analysis. Agile Tools for Real World Data”, 2nd|
e 2rs edition, O'Reilly Media, 2017.
P 1. - 248, CFIA Python #EATEHE 700D, UM H L, 2023
ﬁ;ﬁ gy 2. https://www.py4e.com/book.php
k. https://jakevdp.github.io/PythonDataScienceHandbook/.
HAbHE

b

b=l
=

=




—. WRERAN

LA

AR AN G 2 AR — 1T PG 3R, 2T IgR G IERR PR, B8 AAg
T TR B BRI Z 8 (ERESREM SR L) MBIRS ML
Ao ABRFEMH] Python HiEili & 2% > IT AL B . 45 Hf I EE SR OB o, JFARE 3
AT RA B @G T Mo B PREERISE 2], S 2R REOXT 2 A Uk 1) a0 &5 4 11 3 1R R
AEREATTHMT VR, A T ERFR 2 21 L UBT ENLIES) . IRAE BT A BV BT T, B
L R RAT D B E W S LA

English Description

As a comprehensive subject, Programming for Data Analysis is a major subject for
undergraduate students majoring in Applied Statistics. Based on the Python programming language,
the content about this subject includes how to handle numbers, strings, and more complex data
formats, and perform basic mathematical modeling or statistical analysis. And, after the learning of
this subject, students can understand the data structures and gain the programming techniques to
collect, manipulate, model, and analyze a broad range of datasets (including datasets with missing
values). Also, students can get a clear understanding of the common characteristics of data structures
in multiple fields, which can lay a solid foundation for the study of other subjects, innovation and
entrepreneurship activities, subject design and graduation projects, as well as engaging in related

industries.
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% 1 Z: Basic: Syntax, IPython and Jupyter Notebook (SZ##iff% H#x 1-1, 1-2)

(1] AR A

(1) Basic to Python.

(2) Basic Syntax of Python.
(2] &3 H¥p:

PHfi#: Basic to Python.

#4#: Basic Syntax of Python.
[3]1 ERAA:

(1) Basic to Python.

(2) Basic Syntax of Python.
(4] AERAE:

(1) Basic Syntax of Python.

% 2 Z: Data structure, Functions, and Files of Python (373#iffEHFx 1-1, 1-2, 3-1)
(1] AR A

(1) Data structure and Sequence.

(2) Functions.

(3) Files and Operators.

(2] %> Hp:
PHf#: Data structure and Sequence.
#J&: Functions; Files and Operators.
[3] ERA%:

(1) Data structure and Sequence.

(2) Functions.

(3) Files and Operators.

(4] AERAE:
(1) Data representations.
[5]1 BERHA:

Files are a form of data storage, and sometimes these documents need to be kept confidential, or
users can only perform a few standardized operations on the files. In this case, file operations become
very important. Therefore, in daily life, we need to have a sense of security and confidentiality, not only
to protect our privacy or secrets, but also to keep national secrets confidential.

%£ 3 Z: NumPy Basic: Array, Vector and Their Calculation CGZHEFE HAx 1-1, 1-2)
(1] &R A

(1) The ndarray Object of NumPy.

(2) Generate Pseudorandom.

(3) The u-functions to Process ndarray.

(4) Ndarray-Oriented Programing.

(5) File I/O to ndarray

(2] &3 H¥p:

#4&: The ndarray Object of NumPy; Generate Pseudorandom; The u-functions to Process ndarray;

Ndarray-Oriented Programing; File I/O to ndarray.
[3]1 ERAA:

(1) The ndarray Object of NumPy.

(2) Generate Pseudorandom.

(3) The u-functions to Process ndarray.

(4) Ndarray-Oriented Programing.
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(5) File I/O to ndarray
(4] RAA:
(1) The u-functions to Process ndarray.
(2) Ndarray-Oriented Programing.
(3) File I/O to ndarray
%% 4 E: Introduction to Pandas (GZHURFEH R 1-1,1-2, 1-3, 1-4, 2-1, 2-2, 2-3)
(1] &R A
(1) The Data Structure of Pandas.
(2) Basic Functions About Pandas.
(3) Summary And Calculation of Descriptive Statistics.
(2] &3 H¥p:
Pif#: The Data Structure of Pandas.
#4&: Basic Functions About Pandas; Summary And Calculation of Descriptive Statistics.
[3] ERHE:
(1) The Data Structure of Pandas.
(2) Basic Functions About Pandas.
(3) Summary And Calculation of Descriptive Statistics.
(4] RAA:
(1) Basic Functions About Pandas.
(2) Summary And Calculation of Descriptive Statistics.
% 5 Z: Data File: Loading, Saving, Format (GZ#fE Hbr 1-1, 1-2, 1-3, 1-4, 2-1, 2-2, 2-3)
(1] AR A
(1) File’s Format.
(2) Loading and Saving Text Files and Binary Files.
(3) Communicate with Database.
(4) Communicate with Web APIL.
(2] &3 H¥p:
PHfi#: File’s Format.
#4%: Loading and Saving Text Files and Binary Files; Communicate with Database; Communicate
with Web API.
[3] ERA%:
(1) Loading and Saving Text Files and Binary Files.
(2) Communicate with Database.
(3) Communicate with Web API.
(4] RAA:
(1) Loading and Saving Text Files and Binary Files.
(2) Communicate with Database.
(3) Communicate with Web APL.
%5 6 Z: Data Cleaning and Preparation GZHRFE HAx 1-1, 1-2, 1-3, 1-4, 2-1, 2-2, 2-3)
(1] AR A
(1) Processing Missing Data.
(2) Data Conversion.
(3) Extending Data Types.
(4) String and Its Processing.
(5) Classifying Data
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(2] %> Hp:
#4&: Processing Missing Data; Data Conversion; Extending Data Types; String and Its Processing;
Classifying Data.
[3]1 ERAA:
(1) Processing Missing Data.
(2) Data Conversion.
(3) Extending Data Types.
(4) String and Its Processing.
(5) Classifying Data
(4] #ERAR:
(1) Processing Missing Data.
(2) Data Conversion.
(3) Extending Data Types.
(4) String and Its Processing.
(5) Classifying Data
%f 7 & . Data Organization: Connection, Union, And Reshaping (ZHERFE HAx 1-1, 1-2, 1-3, 1-4,
2-1,2-2,2-3,3-1,3-2)
(1] AR A
(1) Hierarchical indexing.
(2) Joining and Merging Datasets.
(3) Reshaping and Perspective.
(2] %> Hp:
#4&: Hierarchical indexing; Joining and Merging Datasets; Reshaping and Perspective.

[3] EXNAE:
(1) Hierarchical indexing.
(2) Joining and Merging Datasets.
(3) Reshaping and Perspective.
(4] ERAE:
(1) Hierarchical indexing.
(2) Joining and Merging Datasets.
(3) Reshaping and Perspective.
% 8 &: Data Visualization CGCHEURFEHFF 1-1, 1-2, 1-3, 14, 2-1, 2-2,2-3)
(1] AR A
(1) Introduction to Matplotlib API.
(2) Visualization using Pandas and Seaborn.
(3) Other Tools to Visualization.
[2] %> H¥5:
#42: Introduction to Matplotlib API; Visualization using Pandas and Seaborn; Other Tools to
Visualization.

[3] ERHE:
(1) Introduction to Matplotlib API.

(2) Visualization using Pandas and Seaborn.
(3) Other Tools to Visualization.
(4] #ERAR:

(1) Visualization using Pandas and Seaborn.
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(2) Other Tools to Visualization.
% 9 . Data Aggregation and Grouping Operations GZ# IR Hbx 1-1, 1-2, 1-3, 1-4, 2-1, 2-2, 2-3,
3-1,3-2)
(1] &R A
(1) The Mechanism of Group By.
(2) Data Aggregation.
(3) Pivot Table and Crosstab.
(2] %> Hp:
#4&: The Mechanism of Group By; Data Aggregation; Pivot Table and Crosstab.
[3] ERHE:
(1) The Mechanism of Group By.
(2) Data Aggregation.
(3) Pivot Table and Crosstab.
(4] #ERAR:
(1) The Mechanism of Group By.
(2) Data Aggregation.
(3) Pivot Table and Crosstab.

(=) SEIR#sE

None

I FERHSFEROE

This subject mainly focuses on classroom teaching, supplemented by on-site practical teaching.
Classroom teaching revolves around the basic features, concepts, and practical operations of Python and
Pandas. The subject revolves around the fundamental task of cultivating morality and nurturing talents,
with the overall goal of cultivating socialist builders and successors with comprehensive development in
morality, intelligence, physical fitness, aesthetics, and labor. With the general method of data processing
as the main line, the subject fully utilizes offline classrooms, online teaching resources, and ideological
and political cases to carry out teaching activities. It plays a role in imparting theoretical knowledge,
practical operation, and value guidance, cultivates patriotism and the concept of building a strong
country, solidifies basic knowledge, enhances practical skills and innovative spirit, and establishes a
correct outlook on life, world, and values. The allocation of offline teaching hours is shown in Table 2.
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PR | i | BHL | Bt | BRSE
1 Basic: Syntax, [Python and Jupyter 4 0 0 0 0
Notebook
%0 Data structure, Functions, and Files of 6 0 0 0 0
Python
3 NumPy Basic: Array, Yector and Their 6 0 0 0 0
Calculation
4 Introduction to Pandas 4 0 0 0 0
S E Data File: Loading, Saving, Format 4 0 0 0 0
e E Data Cleaning and Preparation 4 0 0 0 0
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w7 Data Organization: Conr}ectlon, Union, 6 0 0 0 0
And Reshaping
8 E Data Visualization 6 0 0 0 0
59 & Data Aggregatlon. and Grouping ] 0 0 0 0
Operations
/N 48 0 0 0 0
St 48

N BEETTH

1. Teach basic principles, apply theory to practice, emphasize the basic characteristics of Python
language Pandas package, the basic ideas, and methods of Python programming, and cultivate students'
innovative abilities.

2. The teaching method combines multimedia courseware with blackboard writing, offline
self-learning and computer operation, and online Q&A with traditional Q&A to improve classroom
vitality and Q&A ability.

3. Provide theoretical questions and experimental projects in advance, encourage students to learn
on their own, stimulate their learning enthusiasm, cultivate their self-learning ability, problem-solving
ability, and teamwork ability.

. BREEE

1. The exam form for this subject is open examination and will be evaluated on a hundred marks
system. Combine attendance, assignments, and final exams to comprehensively evaluate grades.

(1) Attendance (10%): Students are required to participate in all stages of this subject and are not
allowed to be absent.

(2) Homework (40%): Students are required to complete online assignments on time.

(3) Final exam (50%): Open examination on Computer, 120 minutes.

2. The assessment qualification will be cancelled for those who lack more than one-third of the
required assignments, or are absent for more than one-third of the planned class hours.

I\S PP RFREEBGHE

1. Syllabus

1. #EERH

Check Period: 4 years, Revised Period: 4 years.

AL 440, BT 44,

Improvement Measures: the subject coordinator is responsible to organize all members in subject
team for the syllabus discussion and modification, and the revised version shall be submitted to director
of the major then the deputy dean (teaching affairs) for reviewing and approval, and finally be executed.
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2. Evaluation

2. EUFEFE K

Check Period: 1 years. Evaluation method can be improved based on the comprehensive analysis of

students' final scores.
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Improvement Measures: based on the distribution of students' final scores, editor(s) can make
adjustment and optimization of subject content, and improve teaching methods.
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