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Objective Components

= Data exploration
= Fitting

= Model diagnostics



Case |: Growth of the Blanding’s

Turtle
(Huang, Zhang, Cabilio, M. Richard, and

Herman, 2009)
 They mature at age 20-

25 (growth stops)

e 123 Blanding's turtles
from 3 different locations
IN NS
— 73 from Kejimkujik (KNP)

— 18 from McGowan Lake
(ML)

— 42 from Pleasant River
(PR)




Case I: Data
Exploration

Growth Ring
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Case I: Data
Exploration

Growth Ring

Turtle 10-03-07 Turtle 11-01-10
=
il =
S -
=
= o
=
% |
2 z @
[l il
o i
=
% | =I
g |
g |

Ring Ring



Case I: Data
Exploration

Growth Ring by Scute

Scute Comparison
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Case [: Fitting

Accumulated Growth Curve

Accumulated Growth: All Turtles
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Case I: Fitting

Exponential Growth
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Case lI: Health Utilities Index

(HUI)
(Bu, 2006)

* To measure health-related quality-of-life/
functional-status in clinical trials

* To describe and monitor the health of general
populations

= hitp://healthutilities.biz/ lists lots of papers of the
validation of HUI.




Case Il: Health Utilities Index (HUI)

Attributes (7): Attributes (8):
Sensation (4 levels) Vision (6 levels)
Mobility (5 levels) Hearing (6 levels)
Emotion (5 levels) Speech (5 levels)
Cognition (4 levels) Ambulation (6 levels)
Self-Care (4 levels) Dexterity (6 levels)
Pain (5 levels) Emotion (5 levels)
Fertility (3 levels) Cognition (6 levels)

Pain (5 levels)
*Note: HUI2 describes 24,000 unique health
states. ;It\la?:_ HUI3 describes 972,000 unique health




Case Il: Health Utilities Index (HUI)

HUI is applicable to most people. It provic
descriptive health profile measures and H

es
RQL

scores on a generic scale. HUI also provides

single-attribute scores of morbidity for each

attribute.

Each HUI attribute (dimension) has 3-6 levels of
discrimination and Is very responsive to changes
In health caused by treatment therapies or other

Influences.



Case Il: Model diagnostics
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Data resource: National Population Health Survey (NPHS) 1996 &
Canadian Community Health Survey (CCHS) 2000



Tools and Data Types

(Cleveland, 1993)

=  Univariate Data
= Bjvariate Data

=  Multi-way Data



Learning the Distribution
of the Univariate Data



Box Plot

« A graphical display of the quartiles and the
extreme values of a sample.

— To catch features of a sample: Location,
Spread, Skewness, Outliers

— Very useful for comparing several data sets
with respect to these characteristics



Ring Width at Birth
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Ring Width
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Ring Width Growth at Birth
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Ring Width Growth

Box Plots

Ring Width Growth of One Year's Old
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Histogram

* Relative frequency histogram

— A picture of the relative frequency of that
sample

e Density histogram

— The relative frequency of a class is equal to
the area of the rectangle above that class.

* Very useful for learning distribution shape



Some Typical Sample Shapes

/\ Right Skewed

/\ Left Skewed
/\ Bell Shaped

--- From Math 2233, Statistics for Life Sciences 1, Course Notes (Cabilio and Masaro)




Histogram and Density Plot
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Density

Histogram and Density Plot
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Probability Plot

 The normal distribution scores vs the sort sample

* Prototype probability plots
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--- From MATH 2243, Statistics for Life Sciences 2, Course Notes (Cabilio and Masaro)




Histogram and Probability Plot

Ring Width at Birth Normal Q-Q Plot
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Histogram and Data Transformation
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Learning the Relationship
from the Bivariate Data
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Scatterplot Matrix
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Learning the Interaction Effect
from the Mutiway Data
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