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General Philosophy

“Everything should be as simple as possible,
but no simpler.”

- A. Einstein (paraphrased)
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Lecture Outline

» Course Structure

* Overview of Setting
— Scientific method
— Case study

Course Overview

Course Structure

* Instructor: Scott S. Emerson, M.D., Ph.D.
» Fair warning

* TAs: Tanya Granston, Fred Boehm

« Time and Place:
* Lectures: 9:30 - 10:20 am MWF HSB A420
» Data Analysis:
- 8:30- 9:20am M HSB T530
- 8:30- 9:20am W HSB K069
-830- 920am F HSBA420
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Assumed Prior Knowledge

 Statistical coursework
— None

— (If you have had prior courses, unlearn
* Need for normal data to test means
* P value as entire summary of analysis
« Significance testing to detect confounding
* Overlapping ClI signify not statistically significant
* Wilcoxon as test of median
* Fisher’s exact test preferred in small samples

* ) 9
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Old Dogs, New Tricks

» Recording of Lectures: Camtasia
— Audio and computer video on web
— Posted approximately 24 hours after class

* No guarantees
— “Mistakes happen”

Textbook: Rosner

« Fundamentals of Biostatistics (5th ed.)
— Classical organization
— Used primarily as a reference
— (Lectures follow a different organization)
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Computer Software

» Extensively used for data analysis

» Students may use any program that will do
what is required, however
« Stata is used heavily in Biostat 536, 537, 540

* Help will presume the use of Stata
— | am conversant in S-Plus (very) and SPSS (enough for
this class)
+ Other packages may not compute robust standard

errors
12
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Stata

» Extremely flexible statistical package
— Interactive

— Excellent complement of biostatistical
methods

Graphical, report capabilities suboptimal
Available in microcomputer lab (v 10)

» Supplementary info on web page

» Syntax introduced in lectures as needed

13
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Computer Software: Comments
» Designed for people who know statistics,
but do not want to write basic functions

— Tries to be all things to all people

* Much output that you will not want
* Much output that | will recommend against

Guiding Principles
* This is a course in biostatistics, not
statistical software
— | will tell you how you can get the statistics |
teach you to use
* There are often multiple ways
* | tend to teach one of them

— | will not explain every number that appears
on the printout
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Written Homeworks
* Weekly homeworks: analysis of real data

— Questions directed toward specific analyses

 But questions will still be stated in as scientific
terms (as opposed to statistical) terms as possible

—Work handed in is expected to be organized
scientifically
* | expect nicely formatted tables, figures
» Unedited Stata output is totally unacceptable

— Biost 514: supplemental problems
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Errors to Avoid

Unedited Stata output is
TOTALLY
unacceptable

September 30, 2009

Errors to Avoid

Any assignments that
are handed in should
be only your work

Homework Keys

» Keys to the homeworks will be available
on the web pages
» Annotated Stata output will typically be included

* My answers will typically go beyond what |
expected you to do
— You are responsible for any new information that |

provide in the homework keys, even if that information is
not otherwise presented in class
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Discussion Section

« Data Analysis Laboratory

— Data analysis to answer scientific questions

* You will be given a scientific question and a data
set which was collected to try to answer that
question

— Setting is more realistic than that which is given on
written homeworks

* We will discuss the approach to the whole problem
* Nothing to hand in, but participation in discussion
is expected

20
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Grading

25% Homeworks (approx 8)

25% One Midterm (in class, closed book)

20% Data Analysis and Report
30% Final Exam (in class, closed book)
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Course Structure

* Biost 517 /514

— One response variable; one grouping variable
* One-, two-, K-sample description and inference

» Simple regression
— Stratified description and inference
+ Adjustment for confounding, precision

» Biost 518 /515
— Multivariable regression

22
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Scientific setting

— Scientific questions
— Study structures

— Statistical role

23
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Biost 517 / 514: Topics

» Descriptive statistics
— Motivation
— Types of measurements
— Univariate summary statistics
— Univariate depictions of distributions
— Censored data descriptive statistics
— Bivariate descriptive statistics

24
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Biost 517 / 514: Topics

* Inferential statistics for two variables
— Relevant probability
— Types of statistical inference
» Bayesian posterior distributions
» Frequentist sampling distributions
— Point and interval estimates
— Hypothesis tests
* T, chi squared, Fisher’s exact, logrank, Wilcoxon

 Simple regression
25
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Biost 517 / 514: Topics

* Introduction to stratified analyses
— Confounding, precision, effect modification
— Descriptive statistics
— Stratified analyses

26

Overview of Setting

Scientific Method

27
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Purpose of Statistics

« Statistics is about science
— (Science in the broadest sense of the word)

» Science is about proving things to people

— (The validity of any proof rests solely on the
willingness of the audience to believe it)

28
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First Stage of Scientific
Investigation

* Hypothesis generation
— Observation

» Measurement of existing populations

* Disadvantages:
— Confounding
— Limited ability to establish cause and effect

29
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Further Stages of Scientific
Investigation

* Refinement and confirmation of
hypotheses

— Experiment
* Intervention

» Elements of experiment
— Overall goal
— Specific aims (hypotheses)
— Materials and methods
— Collection of data
— Analysis
— Interpretation; Refinement of hypotheses 30

Do You Need Statistics?

» Two question test (Both must be YES)

— In a deterministic world, do YOU know how to
answer your question?
* Is the question answerable in the real world?
» How do you use a number to answer the scientific
question?
—In a world subject to variation, do YOU know
how you would answer your question if you
had the entire population?

31
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Ex: Smoking Effect on Lungs

+ Association between smoking and lung
function in children

— Long term smoking is associated with lower
lung function

— Are similar effects observed in short term
smoking in children?

32
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Do You Need Statistics? Ex: Smoking Effect on FEV

» Two question test (Both must be YES) + Scientific question
— In a deterministic world, do YOU know how to — Does smoking lead to lower lung function in
answer your question? kids?
* Is the question answerable in the real world? ® Study design
+ How do you use a number to answer the scientific — 654 healthy children
question? — Measure smoking by self report
—In a world subject to variation, do YOU know — Measure lung function by FEV
how you would answer your question if you « Forced expiratory volume: maximum volume of air
had the entire population? that can be exhaled in 1 second

33 34

The Data
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