Statistics (STA)

Note: Service courses do not count toward majors in the Department
of Statistics or the Department of Mathematics. They may or may not
count toward majors in other departments. Look carefully at your
major requirements elsewhere in this Bulletin.

STA 125. Introduction to Business Statistics. (3)

This course provides an introduction to data, probability, sampling
and its importance to analytical decision-making in business.

Upon successful completion of this course, students will have

the foundational skills necessary to summarize data, describe
relationships among variables, and conduct one-sample and two-
sample statistical inference. Note: Credit for graduation will not be
given for more than one of STA 125, ISA 125, STA 261, STA 301, or STA
368.

Prerequisites: MTH 102 or MTH 121 or MTH 125, MTH 122, MTH 141
or MTH 151; ACT Math Score of 22 or higher; SAT Math Score of 540
or higher; or Miami International Math Placement Test score of 8

or higher; or successful completion of MTH 025; or permission of
department chair.

Cross-listed with ISA 125.

STA 147. First Year Seminar in Statistics. (1)

Serves as an introduction to various areas of Statistics. The course
provides majors in the Department of Statistics with information
about undergraduate research and career options as well as about
Departmental, College, and University resources and requirements.
The course helps students plan how to make the most of their time at
Miami, build community, and establish a foundation for academic and
co-curricular success. Credit for graduation will not be given for more
than one of STA 147 and MTH 147.

STA 177. Independent Studies. (0-6; maximum 10)

STA 261. Statistics. (4)

Descriptive statistics, basic probability, random variables, binomial
and normal probability distributions, tests of hypotheses, regression
and correlation, analysis of variance. Emphasis on applications. Note:
Credit for graduation will not be given for more than one of ISA 125,
STA 261, or STA 301. PA-1A. CAS-E.

STA 277. Independent Studies. (0-6; maximum 10)

STA 301. Applied Statistics. (3)

Afirst course in applied statistics including an introduction to
probability, the development of estimation and hypothesis testing,
and a focus on statistical methods and applications. Includes
introduction to probability of events, random variable, binomial

and normal distributions, mathematical expectation, sampling
distributions, estimation, and hypothesis testing. Statistical methods
include one and two sample procedures for means and proportions,
chi-square tests, analysis of variance, and linear regression. Note:
Credit for graduation will not be given for more than one of ISA 125,
STA 261, or STA 301.

Prerequisite: MTH 141 or MTH 151 or MTH 249 or MTH 251 or

MTH 252.

Statistics (STA) 1

STA 308. Introduction to Programming and Scripting for Data
Analytics. (3)

Introduction to computer programming concepts used for solving
mathematical problems and manipulating data. Control structures,
functions, formatted input/output, character and string processing,
arrays, procedural and functional programming, basic elements of
object-oriented programming. Emphasis on programming languages
in high demand for data analytics.

Prerequisites: STA 261 or STA 301 or ISA 225 or POL 306.

Cross-listed with POL.

STA 309. Building, Managing and Exploring Data Sets in Analytics.
(3)

Techniques for constructing, downloading, cleaning, combining,
extracting and manipulating data sets to prepare them for statistical
analysis and visualization. Emphasis on programming languages used
in data analytics and structured query language.

Prerequisites: STA/POL 308, STA 363 or ISA 391 or POL 306, MTH 133
or (MTH 141 or MTH 151) and (MTH 121 or MTH 222 or MTH 231)).

STA 333. Nonparametric Statistics. (3)

Applied study of statistical techniques useful in estimating parameters
of a population whose underlying distribution is unknown. Chi-
square, runs, and association tests covered. CAS-QL. (For majors

in the department, this course counts only toward the B.S. in Data
Science and Statistics.)

Co-requisite: ISA 391 or STA 363.

Cross-listed with ISA.

STA 340. Internship. (0-20)

STA 363. Introduction to Statistical Modeling. (3)

Applications of statistics using regression and design of experiments
techniques. Regression topics include simple linear regression,
correlation, multiple regression and selection of the best model.
Design topics include the completely randomized design, multiple
comparisons, blocking and factorials. STA 363 may not be taken after
credit has been earned for STA 463/STA 563. CAS-QL.

Prerequisite: STA 261 or STA 301 or ISA 225; or permission of
instructor.

STA 365. Statistical Monitoring and Design of Experiments. (3)
Introduction to statistical methods for monitoring process data and
data streams. Introduction to experimental design with applications in
business analytics.

Prerequisite: ISA 225 or STA 301 or STA 363 or equivalent.

Cross-listed with ISA.

STA 377. Independent Studies. (0-6; maximum 10)

STA 401/STA 501. Probability. (3)

Development of probability theory with emphasis on how probability
relates to statistical inference. Topics include review of probability
basics, counting rules, Bayes Theorem, distribution function,
expectation and variance of random variables and functions of
random variables, moment generating function, moments, probability
models for special random variables, joint distributions, maximum
likelihood estimation, unbiasedness, distributions of functions of
random variables, chi-square distribution, students t distribution,

F distribution, and sampling distributions of the sample mean and
variance. Note: STA 401/STA 501 may not be counted toward graduate
degree programs in mathematics or statistics.

Prerequisite: STA 261, STA 301, or ISA 225 and MTH 249 or MTH 251.
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STA 402/STA 502. Statistical Programming. (3)

Introduction to the use of computers to process and analyze data.
Techniques and strategies for managing, manipulating, and analyzing
data are discussed. Emphasis is on the use of the SAS system.
Statistical computing topics, such as random number generation,
randomization tests, and Monte Carlo simulation, will be used to
illustrate these programming ideas.

Prerequisite: A grade of C or better in ISA 391 or ISA/STA 333 or

STA 363 or STA 463/STA 563 or STA 672; or STA graduate standing.

STA 404/STA 504. Advanced Data Visualization. (3)
Communicating clearly, efficiently, and in a visually compelling
manner using data displays. Identifying appropriate displays based
on various data characteristics/complexity, audiences, and goals.
Using software to produce data displays. Integrating narratives and
data displays. Critiquing visualizations based on design principles,
statistical characteristics, and narrative quality. CAS-QL.
Prerequisites: A grade of C or better in ISA 391 or ISA/STA 333 or
STA 363 or STA 463/STA 563 or STA 672; or STA Graduate Standing.

STA 427/STA 527. Introduction to Bayesian Statistics. (3)
Introduces the Bayesian approach to statistical inference for data
analysis in a variety of applications. Topics include: comparison of
Bayesian and frequentist methods, Bayesian model specification,
prior specification, basics of decision theory, Markov Chain Monte
Carlo, Bayes factor, empirical Bayes, hierarchical models, and use of
computational software.

Prerequisites: A grade of C or better in STA 462/STA 562 or STA 665,
and STA 463/STA 563; or permission of instructor.

STA 432. Sampling Design and Analysis. (3)

Survey sampling with applications to problems of business research.
Simple random sampling, systematic sampling, stratified random
sampling, ratio estimation, and cluster sampling. (For majors in the
department, this course counts only toward B.S. in statistics.)
Prerequisite: ECO 301, ISA 305, STA 363, STA 401/STA 501 or STA 463/
STA 563 or permission of instructor.

STA 462/STA 562. Inferential Statistics. (3)

A study of estimation and hypothesis testing including a development
of related probability ideas. Topics include derivation of the
distribution of functions of random variables, point estimation
methods, properties of point estimators, derivation of confidence
interval formulas, and derivation of test statistics and critical regions
for testing hypotheses.

Prerequisite: MTH 252 with a grade of C or better and STA 363 with a
grade of C or better and STA 401/STA 501 with a grade of C or better.

STA 463/STA 563. Regression Analysis. (4)

Linear regression model, theory of least squares, statistical inference
procedures, general linear hypothesis, partial F tests, residual
analysis, regression diagnostics, comparison of several regressions,
model adequacy, and use of statistical computer packages.
Prerequisite: MTH 222 with a grade of C or better and STA 363 with a
grade of C or better and STA 401/STA 501 with a grade of C or better.

STA 466/STA 566. Experimental Design Methods. (4)
Experimental design concepts; completely randomized, randomized
block, and Latin square designs; planned and multiple comparisons;
analysis of variance and covariance; factorial and split-plot
experiments; nested designs and variance components; fixed,
random, and mixed effects models. Emphasis on applications and
computer usage.

Prerequisite: STA 463/STA 563 or ISA 391 with a grade of C or better.

STA 467/STA 567. Statistical Learning. (3)

Introduction to methods of statistical learning, with emphases on
both theory and implementation. Topics include supervised and
unsupervised learning methods, including linear and nonlinear
models for regression and classification, additive models, recursive
partitioning methods, neural networks, support vector machines,
association rules, and cluster analysis; ensemble methods; and
methods of model assessment and selection. Credit not awarded for
both STA 467/STA 567 and ISA 491/ISA 591.

Prerequisite: STA 463/STA 563 with a grade of C or better.

STA 475. Data Analysis Practicum. (3)

The use of statistical data analysis to solve a variety of projects.
Emphasis on integrating a broad spectrum of statistical methodology,
presentation of results both oral and written, use of statistical
computing packages to analyze and display data, and an introduction
to the statistical literature. A term project involving student teams
combines elements of all of the above. CAS-QL. SC. EL.

Prerequisite: senior standing and STA 463/STA 563 or 363, or ISA

291 with a grade of C or better and at least one of STA 404/STA 504,
STA 466/STA 566, STA 467/STA 567 or STA 483/STA 583.

STA 477. Independent Studies. (0-6; maximum 10)
STA 477R. Independent Study - Research. (0-6)

STA 480. Departmental Honors. (1-6; maximum 6)

Departmental honors may be taken for a minimum of four semester
hours and a maximum total of six semester hours in one or more
semesters of student's senior year.

STA 483/STA 583. Analysis of Forecasting Systems. (3)
Introduction to quantitative prediction techniques using historical
time series. Involves extensive use of interactive computing facilities
in developing forecasting models and considers problems in design
and updating of computerized forecasting systems. Credit not
awarded for both STA 483/STA 583 and ISA 444/ISA 544.
Prerequisite: A grade of C or better in STA 463/STA 563; or a grade of
C or better in STA 401/STA 501 and STA 363 or ISA 391.

STA 600. Topics in Advanced Statistics. (1-4; maximum 10)
Prerequisite: permission of department chair.

STA 640. Internship. (0-12; maximum 6)

STA 650. Topics in Statistics. (1-4; maximum 8)
Topics selected from an area of statistics.
Prerequisite: permission of instructor.

STA 651. Advanced Statistical Methods I. (3)

Advanced topics selected from an area of statistics.

Prerequisites: STA 563 and STA 664 and STA 665, or permission of
instructor.

STA 652. Advanced Statistical Methods II. (3)

Advanced topics selected from an area of statistics.
Prerequisites: STA 563 and STA 664 and STA 665 or permission of
instructor.

STA 660. Practicum in Data Analysis. (3)

Supervised practice in consulting and statistical data analysis
including use of computer programs. Maximum of six hours may be
applied toward a degree in mathematics or statistics. Offered credit/
no-credit basis only.

Prerequisite: STA 566.



STA 664. Theory of Statistics 1. (3)

Topics from distribution theory, theory of estimation, theory of tests
of hypothesis.

Prerequisite: Graduate standing or permission of instructor.

STA 665. Theory of Statistics Il. (3)

Topics from distribution theory, theory of estimation, theory of tests
of hypothesis.

Prerequisite: STA 664 and graduate standing; or permission of
instructor.

STA 672. Statistical Modeling and Study Design. (4)

Introduction for graduate students to various methods of data
analysis, forecasting, and building and use of computer simulation
and optimization models for analysis and solution of environmental
problems.

Prerequisite: basic course in statistics and admission to IES or
permission of instructor.

STA 677. Independent Studies. (0-6; maximum 10)
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