College of Public Health

BST Biostatistics

BST 230 STATISTICAL THINKING IN PUBLIC HEALTH. 3
BST 230 providesstudentswithanintroductionto statistical conceptsthat areimportant for solving real-world publicheathproblems. This
coursewill present statistical principlesand associated sci entific reasoning underlying public heal th practiceand heal th policy decision-
making. Topicsinclude datavisualization, summary statistics, statistical inference, study design and dataanalysis, and strategiesfor
articulating and eval uating claimsusing statistical constructs. Prereq: UK Corecoursein Quantitative Foundations.

BST 655 INTRODUCTION TO STATISTICAL GENETICS. 3
BST 655 presentsanintroductiontothestati stical methodol ogi esusedtoday toinvesti gate geneti c susceptibility tocomplex diseases. The
coursefocusesonlinkageand associ ation analysi swith applicationstoreal-world data. Commonly used (and freely avail abl €) software
will be presented and used throughout. Because thefield is constantly evolving, afocus of the material for this course will be recent
statistical human geneticsliterature. Prereq: STA 580 or equivalent. (Sameas STA 655.)

BST 675 BIOMETRICS I. 4)
Thiscourse, thefirst of atwo-semester sequencein biometrics, introduces probability, discrete random variables, continuousrandom
variables, joint distributions, and sampling distributions. Prereg: STA 580 and MA 114 or equivalent.

BST 676 BIOMETRICS II. 4)
Thiscourse, thesecond of atwo-semester sequencein biometrics, introducestechni quesfor constructing and eval uating point estimators,
hypothesistesting procedures, andinterval estimators. Prereq: BST 675.

BST 681 LINEAR REGRESSION. 3)
Thiscourse, thefirstinatwo-semester sequenceinregressionmodeling, coverslinear regressionmodel sfor normal ly distributed outcomes.
Thecoursewill cover simpleand multiplelinear regression, estimation, interpretati on, hypothesi stesting, model buildinganddiagnostics,
matrix algebrafor regression, and anintroduction to design of experiments. The coursewill includethe use of computing tool sto apply
these modelsto real data. Prereq: STA 580 or consent of instructor.

BST 682 GENERALIZED LINEAR MODELS. 3

Thiscourse, thesecondinatwo-semester sequenceinregress onmodeling, coversregression model sfor outcomeswhicharenot normally
distributed, suchashinary and count data. Thecoursewill cover thegeneralizedlinear model framework, multivariatemaximumlikelihood
theory, logisticregression, Poissonregression, and nominal and ordinal | ogisticregressionmodel s, aswell asapproachesfor buildingand
checkingthesemodels. Thecoursewill includetheuseof computingtoolsto apply thesemodel storeal data. Prereq: BST 675, BST 681.

BST 693 STATISTICAL PRACTICE IN PUBLIC HEALTH. 3
Toprovideanintroductiontostatistical practicein publichealthincludingimproved stati stical communication (how to ask good questions
inaconsulting session, writing analysisplans, and how to expressresultsboth orally andinwriting), programming for reproducibility and
dataethics, and utilizing statistical methodol ogy for problem solvingin public healthresearch. Prereg: CPH 630/STA 681 or equivalent
and CPH 535 or equivalent.

BST 701 BAYESIAN MODELING IN BIOSTATISTICS. 3
This course provides an introduction to Bayesian ideas and data analysis applied to the biosciences. The course illustrates current
approachesto Bayesian modeling and computation in biostatistics. Prereq: BST 682 and BST 676 or equivalent.

BST 713 CLINICAL TRIALS. 3)
Designandanalysisof Phasel-111 clinical trial s, interimmonitoring of trials, samplesize, power, crossover trial s, bioequival ency, mixed
models, and metaanalysis. Coreq: STA 603. (Sameas STA 653.)

BST 740 SPATIAL STATISTICS. 3
Coursewill cover risksandrates, typesof spatial data, visualizing spatial data, analysisof spatial point patterns, spatial clustering of health
events based on case control studies, and based on regional counts, linking spatial exposure data to health events through regression
modeling, Bayesianspatial analysis. Prereq: BST 682.
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BST 761 TIME TO EVENT ANALYSIS. 3)
Analysisof timeto event dataencountered in Public Health and Medicine. Survival distributions and hazard functions. Timeto event
analysisusing Kaplan-Meier method and life-tablemethod. Accel erated failuretimemodel, logit model for discretedata, complimentary
log-logmodel, and proportional hazardsmodel. Testsfor goodness-of-fit, graphical methods, andresidual andinfluencestatistics. Time-
dependent covariates, non-proportional hazards, |eft truncation, and late entry into the risk set. Sample size and power, competing
risks, and timeto event analysiswith missing data. Prereg: STA 580 or equivalent.

BST 762 LONGITUDINAL DATA ANALYSIS. 3

Thiscoursepresentsstati stical techniquesfor analyzinglongitudinal studiesand repeated measuresexperimentsthat occur frequently in
publichealth, clinical trials, and outcomesresearch. Thiscoursewill cover linear mixed models, generalized linear mixed modelsand an
introduction to nonlinear models asthey apply to the analysisof correlated data. Prereq: BST 682 and BST 676. (Sameas STA 632.)

BST 763 ANALYSIS OF CATEGORICAL DATA. 3)

Multinomial and product-multinomial models; large-sampl etheory of estimati onandtesting, Pearson chi-squareand modified chi-square
statistics, Pearson-Fisher Theorem, Wald Statistics and generalized |least squares technique; applications to problems of symmetry,
associ ationand hypothesesof nointeractioninmulti-dimensional contingency tables. Prereq: STA 603and STA 606. (SameasSTA 665.)

BST 764 APPLIED STATISTICAL MODELING FOR MEDICINE AND PUBLIC HEALTH. 3
Thiscourseintroducessomeuseful statistical model snot typically encounteredinthecorecoursesof amaster’ sor doctoral biostatistics
curriculum. Theseincludefinite mixture model s, nonparametric regression model s, covariance-based models, and stochastic models.
Prereq: BST 682 and BST 676.

BST 765 MISSING DATA METHODOLOGY FOR PUBLIC HEALTH. 3)
Thiscoursesurveysmethodsfor analyzing datawith missing observations. Thisincludesmethodsfor datamissing completely at random
including hot deck cold deck, mean substitution, and singleimputation; methodsfor datami ssing at randomincluding multipleimputation
and weighted estimating equations and methods for data missing not at random including pattern mixture models, selection models,
and shared random effects models. Prereq: BST 676 and BST 762.

BST 766 ANALYSIS OF TEMPORAL DATA IN PUBLIC HEALTH. 3)
Thiscoursesurveysmethodsfor analyzing public health datacollected over time. M ethodscoveredincludesmoothing timeseriesdata,
the modeling of stationary time seriesfor Gaussian, dichotomous, and case count responses, methods for detecting the clustering of
disease over time, and methods for the surveillance of infectious diseasesin real time. Prereq: BST 682 and BST 676.
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