Modern Statistics

Lecture 1: Introduction

Xiangyu Chang(E® %)

Email: xiangyuchang@xjtu.edu.cn
Center for Intelligent Decision-Making and Machine Learning
School of Management
Xi'an Jiaotong University



Introduction

Employment Experience

» 2018.12-2019.12, Visiting Associate Professor
Department of Industrial & Systems Engineering, University of Washington, Seattle.
e 2016.01-2016.02, Research Associate
Professor Department of Mathematics, the City University of Hong Kong
* 2015.04-2016.04, Visiting Assistant Professor
Department of Business Statistics and Econometrics, Guanghua School of Management, Peking University

Center for Intelligent Decision-Making
and Machine Learning

Department of Information Systems and
Intelligent Business Education

e 2013-2014, Ph.D., Applied Math, XJTU, China

Address * 2010-2012, Visiting Ph.D. Student, Statistics, UC Berkeley, U.S.
* 2009-2010, Ph.D. Candidate, Applied Math, XJTU, China

» 2008-2009, M.S., Applied Math, XJTU, China

* 2003-2007, B.S., Applied Math, XJTU, China

Room #435, Main Building of

Management School

Xi'an Jiaotong University (

Research Interests

» Statistics & Machine Learning
» Business Data Science

Course

http://xiangyuchang.github.io/



SOM-X|TU
Modern Statistics

Spring 2026

4 HOME @ SCHEDULE o LECTURES ® ASSIGNMENTS & PROJECT & MATERIALS

Modern Statistics /spring 2026

Updates

e New Lecture is up: Lecture 1 Introduction [slides] [notes]
e New course in Spring 2026 is comming soon.

Course Description

This course is to present the basic concepts and theories in modern statistics for undergraduate students at School of
Management, Xi'an Jiaotong University.

Location: Main Building B-303

Date: 3rd&4th class, Tuesdays and 3rd&a4th class, Thursdays, 03/03 - 04/23, 2026.

https://som-course.github.io/stats-spring-2026/



Course Description

This course is to present the basic concepts and theories in modern statistics for undergraduate students at School of
Management, Xi'an Jiaotong University.

Location: Main Building B-303

Date: 3rd&4th class, Tuesdays and 3rd&4th class, Thursdays, 03/03 - 04/23, 2026.
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Course Introduction

« 32hrs, 1-8 week
* To learn the basic concept and theory of modern statistics
* To learn LaTeX for the scientific writing (HW)

* To practice Python or R for handling simulation problems



Qutline

Part |: Probability Theory

* Probability

* Distribution

- Random Vector
 CLT and LLN

Part Il: Statistical Inference

« Parametric Inference

- Hypothesis Testing
 Linear Model

* Non-parametric Inference

Part lll: Advance Topics

[
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Evaluation

 50%HW + 50%Final= 100%

 Edit your Homeworks and Lectures by LaTeX!



Text Books
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Statistics

A Concise Course
in Statistical

Inference

Larry Wasserman

MAIEKIT 2T EZFEFL

4 it
STATISTICS

[#] David Freedman
Robert Pisani
Roger Purves *
Ani Adhikari

Wi WRR
HET ¥ R #
B75A HIES

REZ B




Materials

Suggested Text Book

- All of Statistics by Larry Wasserman

Statistical Inference by George Casella and Roger Berger

Statistics by David Freedman, Robert Pisani, Roger Purves and Ani Adhikari. 1¥: ZR&F, EHiE, MZET, TR, 5750, E
IE4,

- Veridical Data Science by Bin Yu and Rebecca L. Barter

- R
- RStudio: Suggested IDE
- R Cheatsheet

- An introduction course of R by Xiangyu Chang: Lecture 1, Lecture 2, Lecture 3, Lecture 4, Lecture 5, Lecture 6



Lectures

You can download the lectures here. We will try to upload lectures prior to their corresponding classes.

Lecture 1 Introduction
tl;dr: introduction lecture and probability
[slides] [notes]

A

Suggested Readings:
- LaTeX Materials
— Chapter’] of AOS _ ﬁlz‘ﬁgﬁﬁ ﬁ(j\%e‘ﬁjﬁ /\ﬁi‘
- Chapter 13-15 of STATS
: TR, SRR
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Assignments

You can download the assignments here. Also check out each assignment page for any additional info.

HW1: Master LaTeX Template B G
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School of Management & som.xjtu.edu.cn
Xi'an Jiaotong University
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HW1: Master LaleX Template

Released on Tuesday 03/03/2026

Due Date: 2025-03-10 10:00
Download [problems] [attachment]

Late Policy

e | ate homework will not be accepted.

This is a simple assignment.

School of Management
Xi'an Jiaotong University
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Schedule

EVENT DATE

Lecture 03/03/2026
Tuesday

Assignment 03/03/2026
Tuesday

Due 03/10/2026 10:00
Tuesday

School of Management
Xi'‘an Jiaotong University

DESCRIPTION

Lecture 1 Introduction
[slides] [notes]

HW1: Master LaTeX
Template released!

Master LaTeX Template for
Course Notes.

COURSE MATERIAL

Suggested Readings:

o LaTeX Materials
o Chapter 1 of AOS
o Chapter 13-15 of STATS

[HW1: Master LaTeX Template]

Alw

% som.xjtu.edu.cn



LaTeX vs. Word

B 1 —if@sgn(t)tan(5~) if a#l

“ 7] 14+ if3sgn t)%log t] if a=1

Where — 0 < 0 < 00, 71> 0,0 < a<2, -1 <8< 1.
a0 < a < 2)1s the characteristic exponent and sets the degree
of impulsiveness of the distribution. The smaller the value of

(2)

(l—iﬁsgn(t)tan(?) if a#l

| N4 2
L1+z'ﬂsgn(z)—log|t| if a=1
/4
Where —o0<o<40 . 7p0 , O<a<2 , -1<f<1

a (0 < a < 2)i1sthe characteristic exponent and sets the degree
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Slides from Prof. Yao Wang



LaTeX vs. Word

Slides from Prof. Yao Wang



LaTeX vs. Word
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Slides from Prof. Yao Wang



LaTeX: Install

CTEX:

Homepage Download Search: Your hostname is 124.237.212

CTEXINH
o CTEXF /N +
o B wHIER / TEPLO
o v2.9.2.164

o MR RO +

PRIE %

¢ TeX@smth+ / TUG+ / CTAN+ / TUNA

TeXR1ThR
+ TeXLive (Unix/Linux/Windows)
* MacTeX (Mac OSX)+
+ MiKTeX (Windows)

FEBN S
o AR
. rEIH
+ CTeX FAQ (¢ i)
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e 2018.11.21
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WA
https://github.com/mohuangrui/ucasthesis

* 2016.06.15
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* 2016.06.13
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TX

USERS
GROUP

MacTeX | Donate | FAQ | Help | TUG

The MacTeX-2021 Distribution

The current distribution is MacTeX-2021

This distribution requires Mac OS 10.14, Mojave, or higher and runs natively on Intel and Arm processors.

To download, click MacTeX Download.

You can also install TeX Live 2021 using the TeX Live Unix Install Script.
This method supports MacOS 10.6, Snow Leopard, and higher and runs on Intel and Arm processors.
To download, click Unix Download.

To Obtain Older Versions of MacTeX If You Are Running Mac OS 10.3 through 10.13, click here

To download the smaller BasicTeX, click Smaller Download.

For suggestions on keeping TeX up to date, go to Update Schedule.

The link below leads to other optional download packages:
MacTeXtras: optional pieces




LaTeX: Suggested IDE

Welcome to TeXstudio

TeXstudio is an integrated writing environment for creating LaTeX
documents. Our goal is to make writing LaTeX as easy and comfortable
LaTeX made comfortable as possible. Therefore TeXstudio has numerous features like syntax-
highlighting, integrated viewer, reference checking, and various

assistants. For more details see the features.
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Home

TeXstudio is open-source and is available for all major operating

systems.

News

Download now

Features
TeXstudio 3.1.1 (OSX dmg)

for macOS 10.14 or higher

Download

Participate

About
News

2021- A new bugfix release TeXstudio 3.1.1 is available.Mainly it fixes crashes loading included files.
02-22 see changelog

2021- A new bugfix release TeXstudio 3.1.0 is available.Mainly changing the GUI language has been fixed.
02-17 Furthermore a global TOC is available besides the structure view. It is work in progress and not (yet)
automatically updated. Please give feedback.
see changelog




LaTeX: How to Learn

Learn LaTeX in 30 minutes

In this guide, we hope to give you your first introduction to IATEX. The guide does not require you to have any prior
knowledge of IATEX, but by the time you are finished, you will have written your first LaTeX document, and
hopefully will have a good knowledge of some of the basic functions provided by IATEX.

Contents

1. What is LaTeX?
2. Why learn LaTeX?
3. Writing your first piece of LaTeX
4. The preamble of a document
5. Adding a title, author and date
6. Adding comments
7.Bold, italics and underlining
8. Adding images

8.1. Captions, labels and references
9. Creating lists in LaTeX

9.1. Unordered lists

9.2. Ordered lists



Use Overleafl!!

Vel‘|edf Features & Benefits~  Templates Plans & Pricing Help~ Register

LaTeX,Evolved

The easy to use, online, collaborative LaTeX editor

6 Menu 1 I NIy (Eb Review 3& Share Q Submit ':3) History

Bt S W Rich Text < Recompile

52 ﬁgures \documentclass{article}
\usepackage[utf8]{inputenc}
[%] universe.jpg

\title{The Universe}

\author{}
I main.tex \date{May 2019}

v = sections

& references.bib \usepackage{natbib}

\usepackage{graphicx} The Universe

\begin{document} —

\maketitle .

1 Introduction

z 3 There is a theo ich states that if ever anyone discovers exactly what the

\section{Introduction} Universe is for anc ere, it wi amtly diss r and be replaced by
i i ; 2 = earre and inexplicable. There is another theory which

There is a theory which states that if ever anyone discovers exactly

what the Universe is for and why it is here, it will instantly

disappear and be replaced by something even more bizarre and

inexplicable.

There is another theory which states that this has already happened.

\begin{figure}[h!]
\centering
Figure 1: The Universe

\includegraphics[scale=1.7]){figures/universe. jpg}

\caption{The Universe}
\label{fig:un e} 2  Conclusion




Al iIs coming!!!

OpenAl ©

Introducing a free, LaTeX-native workspace that integrates GPT-5.2 directly into scientific writing and collaboration.

Explore Prism 2

https://openai.com/prism/



- R

RStudio: Suggested IDE

R Cheatsheet

An introduction course of R by Xiangyu Chang: Lecture 1, Lecture 2, Lecture 3, Lecture 4, Lecture 5, Lecture 6

Python

Python for Beginners

Python Cheatsheet

Python #iERI¥ L by BRTF, B8C, £HH, 2aZE
SciPy Tutorial

NumPy Quickstart Tutorial

LaleX

MacTeX
- (CTeX
Learn LaTeX in 30 minutes

Use Overleaf _
Prism by OpenAl

TeXStudio: Suggested IDE



Teaching Style

« Writing on the blackboard in English for main lectures, Speaking in Chinese

« Demostraing codes or visual examples by sildes
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? Questions



What is Statistics?

Statistics is the science concerned with developing and studying methods for collecting,
analyzing, interpreting and presenting empirical data. Statistics is a highly interdisciplinary field,;
research in statistics finds applicability in virtually all scientific fields and research questions in
the various scientific fields motivate the development of new statistical methods and theory. In
developing methods and studying the theory that underlies the methods statisticians draw on a

variety of mathematical and computational tools.

Two fundamental ideas in the field of statistics are uncertainty and variation. There are many
situations that we encounter in science (or more generally in life) in which the outcome is
uncertain. In some cases the uncertainty is because the outcome in guestion is not determined
yet (e.g., we may not know whether it will rain tomorrow) while in other cases the uncertainty is
because although the outcome has been determined already we are not aware of it (e.g., we may
not know whether we passed a particular exam).

Probability is a mathematical language used to discuss uncertain events and probability plays a
key role in statistics. Any measurement or data collection effort is subject to a number of
sources of variation. By this we mean that if the same measurement were repeated, then the
answer would likely change. Statisticians attempt to understand and control (where possible)
the sources of variation in any situation.

We encourage you to continue exploring our website to learn more about statistics, our
academic programs, our students and faculty, as well as the cutting-edge research we are doing
in the field.
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f Ciiacn6o Gracias

RUSSIAN FRENCH

ENGLISH

L&

GREEK ARABIC
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