PHP 2580 Statistical Inference I1
Spring Semester 2025

Class location: 121 South Main Street 375, Mondays and Wednesdays 10:30 — 11:50am
Class meeting time: Mondays and Wednesdays 10:30 — 11:50am

Instructor: Youjin Lee, PhD
Contact Information: youjin lee@brown.edu
Office Hours: Mondays 3-4pm at SPH 704

Pre-requisites
Statistical Inference I (PHP2520) and a solid foundation in calculus and real analysis.

Course Summary

PHP 2580 is designed for Biostatistics PhD students and AM/ScM Biostatistics students with advanced statistical
expertise. This course provides theory and methods on how to draw statistical inferences from data. It is focused
on asymptotic behaviors of different estimators and test statistics, statistical decision theory, M-estimation, and
statistical learning.

Competencies

Competencies are the skills everyone in a given Brown graduate degree program should acquire. When the
faculty designed the Biostatistics PhD curriculum, they assigned competencies to the program’s required
courses. All instructors for PHP 2580 will teach and assess the competency below.

# | Competency Assessment Activity
By the end of this course, students should | Students’ proficiency in this competency will be assessed as
be able to do the following: follows:

PhD-Bios—4 | Integrate new Problem Sets: Students will develop solutions to methodologic
developments in the questions included in weekly assignments during the semester.
statistical literature for The problem sets require students to develop a working
challenging research knowledge and understanding of advanced statistical
problems in public methodology, with an emphasis on recent developments.
health. Topics will include likelihood-based estimation and testing;

statistical decision theory; robust inferences based on M-
estimation theory; bootstrap and other resampling
methodology; and statistical machine learning.

Midterm and Final Exam: The exams will comprise several
questions designed to test students’ ability to make creative
use of concepts and theoretical tools discussed in the course.
The questions will require students to synthesize their
knowledge and understanding of concepts and techniques
from several parts of the course.

Course Learning Outcomes

In contrast to competencies, course learning outcomes (CLOs) enable instructors to put their unique signature
on the course. Instructors write CLOs that reflect their interests and expertise. Where the competencies
transcend instructors and endure over time, CLOs are specific to the instructor and may change from semester
to semester.

Course Learning Outcomes Assessment Activity

By the end of this course, students should be able | Students’ proficiency in this outcome will be assessed

to do the following: as follows:

Differentiate between various statistical The problem sets, midterm, and final exams will

approaches to solve a single inferential question. require students to address the same problem in
diverse ways and elaborate on their differences.
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Course Learning Outcomes Assessment Activity

Connect different concepts for statistical inference | Exams and problem sets will include methodological

to solve a single inferential question. questions that require students to integrate concepts
from multiple parts of the course.

Effectively communicate their knowledge of The oral exam will evaluate students’ ability to

advanced statistical methodology to an audience explain the concepts learned in class to a lay

with limited statistical background. audience.

Apply the concepts learned in this course to Certain problem sets will require students to analyze

statistical analyses on real datasets. provided data by applying the concepts learned in
class.

Credit hours and time expectations

Over 13 weeks, students are expected to spend 3 hours in class, 4 hours on reading the textbooks, and 3 hours on
Problem Sets per week (130 hours total). Students are also expected to spend up to 40 hours reviewing the course
materials and taking part in office hours for the exam preparation. The (in-class and oral) midterm and final
exam will take about 5 hours and 3 hours, respectively (180 hours total).

Assessment:
20% Problem sets
25% Midterm Exam (in-class)
25% Oral Exam (by appointment)
30% Final Exam (in-class)

Problem sets

Students will complete a total of eight problem sets throughout the semester. Problem sets will primarily cover
the topics from the lectures for the most recent week (as of the due date). Each problem set will equally affect the
course grade—that is, each set will contribute 2.5% to students’ final course grades. Problem sets will be assigned
on Wednesdays and will be due on the next Friday (i.e., 9 days later) by 11:50pm. While students are encouraged
to discuss homework problems together, the actual document that is turned in must be each student’s own work.

Midterm Exam (Monday, March 17: in-class only)

The format of the Midterm Exam will be similar to that of Problem Sets. It will cover the subjects up until
Asymptotic Theory. The exam will be conducted under closed-book conditions. A double-sided one-page A4 size
cheat sheet will be allowed.

Oral Exam (by appointment, between 3/5 and 3/21, 30 minutes)

The instructor and each student will set a 30-minute appointment on and after March 5%. During the
appointment, the student will be asked to explain concepts covered in the lectures and derive the answers for
one or two problems. Please contact the instructor via an e-mail between 2/17-2/28.

Final Exam (Monday, May 12 at 9 am: in-class only)
The format of the Final Exam will be similar to that of the Midterm exam. It will cover the subjects up until the
last lecture.

Late or missed assignments
Problem sets must be turned in online at or before the posted due date. Every one-day (24 hours) of delay will
result in a ten-point (out of 100) downgrade.

Letter grades are based on the following cut-offs:
A =90% of higher

B = 80-89%

C =70-79%

F = less than 70%

Course materials
There is one required textbook of which some sections are used during the class. The online version is available
from the Brown Library:



Boos, D. D., & Stefanski, L. A. (2013). Essential statistical inference: theory and methods (Vol. 591). New York:
Springer. (We will refer to this text as B&S.)
Price: $199 (Hardcover), $119 (eBook)

The following two books are optional.

Berger, James O. Statistical Decision Theory and Bayesian Analysis. 2nd ed. New York, N.Y: Springer, 1985.
Print. (We will refer to this text as Berger.)

Price: $179.99 (Hardcover)

Hastie, T., Tibshirani, R. & Friedman, J. H., (2009). The elements of statistical learning: data mining,
inference, and prediction (Vol. 2, pp. 1-758). New York: springer. (We will refer to this text as HT&F.)
Price: $89.99 (Hardcover)

Course outline

Dates Lecture Reading

1/22 Course overview and review of preliminaries B&S 1

1/27,1/29 Likelihood representation B&S 2.1-2.3
2/3,2/5,2/10 Likelihood-based estimation B&S 2.5-2.7, B&S 6.5
2/12,2/19 Likelihood-based tests B&S 3
2/24,2/26,3/3,3/5 Asymptotic theory and review B&S 6

3/17 In-class midterm

3/10, 3/12, 3/19, 3/31 | Statistical decision theory Berger 1,2,3,4 (optional)
4/2,4/7,4/9, 4/14 M-estimation B&S 7

4/16, 4/21 Monte Carlo methods and resampling procedures B&S 9, 10, 11

4/23, 4/28* Overview of statistical learning and review HT&F (optional)
5/12 In-class final exam

*There will be a class on April 30 (Wednesday) if a class is cancelled during the semester for unforeseen circumstances.

Accessibility and Accommodations

Brown University is committed to full inclusion of all students. Please inform me early in the term if you may
require accommodations or modification of any of course procedures. You may speak with me after class, during
office hours, or by appointment. If you need accommodations around online learning or in classroom
accommodations, please be sure to reach out to Student Accessibility Services (SAS) for their assistance
(seas@brown.edu, 401-863-9588). Students in need of short-term academic advice or support can contact one
of the academic deans in the College.

Class Recording and Distribution of Materials

Lectures delivered in-person will not be recorded. The Canvas site can only be accessed by students enrolled in
the class. Lectures and other course materials are copyrighted. Students are prohibited from reproducing,
making copies, publicly displaying, selling, or otherwise distributing the recordings or transcripts of the
materials. The only exception is that students with disabilities may have the right to record for their private use
if that method is determined to be a reasonable accommodation by Student Accessibility Services. Disregard of
the University’s copyright policy and federal copyright law is a Student Code of Conduct violation.

Use of Technology to Support Your Learning in This Course

This course will use Canvas and Zoom. The instructor is committed to ensuring access to online course resources
by students. If you have any concerns or questions about access or the privacy of any of these platforms, please
reach out to the instructor. The IT Service Center (https://it.brown.edu/get-help) provides many IT Services
including remote assistance, phones, tickets, and chat. Please also see the Online and Hybrid Learning Student
Guide.

Students with Special Needs
Brown University is committed to full inclusion of all students. Students who, by nature of a documented
disability, require academic accommodations should contact the professor during office hours. Students may



also speak with Student and Employee Accessibility Services at 401-863-9588 to discuss the process for
requesting accommodations. Please refer to the updated guidelines for Dean’s Notes.

Diversity Statement

This course is designed to support an inclusive learning environment where diverse perspectives are recognized,
respected, and seen as a source of strength. It is my intent to provide materials and activities that are respectful
of various levels of diversity: mathematical background, previous computing skills, gender, sexuality, disability,
age, socioeconomic status, ethnicity, race, and culture.

English Language Learners

Brown University welcomes students from around the world, and the unique perspectives international students
bring enrich the campus community. To empower students whose first language is not English, an array of ELL
support is available on campus including language and culture workshops and individual appointments. For
more information about English Language Learning at Brown, contact the ELL Specialists at
ellwriting@brown.edu.

Academic Integrity

A student’s name on any exercise (e.g., a theme, report, notebook, performance, computer program, course
paper, quiz, or examination) is regarded as assurance that the exercise is the result of the student’s own thoughts
and study, stated in his or her own words, and produced without assistance, except as quotation marks,
references, and footnotes that acknowledge the use of printed sources or other outside help. Students are
required to read and abide by the spirit and letter of the Brown academic code, which they will find here:
<http://www.brown.edu/Administration/Dean_of the College/curriculum/academic_code.php>.

Guidance on the use of Al tools for assignments

The instructor acknowledges the utility of Al tools (e.g., ChatGPT) for educational purposes. However, it should
be used with caution, particularly when students may not have the ability to determine whether the Al-generated
responses are correct or not. The primary purpose of assignments is to support students in learning and receiving
timely feedback from the instructor, rather than evaluation. These assignments are also important for the
instructor to learn how well students understand the materials so that she can adjust the level of exams. In that
sense, it is highly encouraged for students to initially tackle the assignments unaided by Al so that they could
identify parts that require additional time to understand.
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