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Consent Forms and Surveys

Education?

What is Statistics? A practical example |

Modeling the Spread of the Flu Virus

Goals: Quantify long-range dissemination of infectious diseases
(e.g., flu virus)

Methods: Use influenza-related mortality data to analyze the
between-state progression of interpandemic influenza in the United
States over the past 30 years.

Results: Outbreaks show hierarchical spatial spread evidenced by
higher pairwise synchrony between more populous states. Seasons
with higher influenza mortality are associated with higher disease

transmission and more rapid spread than are mild ones.

Cécile Viboud, ottar Bjernstad, David Smith, Lone Simonsen, Mark Miller, Bryan Grenfell
Synchrony, Waves, and Spatial Hierarchies in the Spread of Influenza
Science 21 April 2006: Vol. 312. no. 5772, pp. 447 - 451 DOI: 10.1126/science. 1125237
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to just hear is to forget

to see is to remember

to do it yourself is to understand ...
(...

to go to class is to ... comprehend ...

What is Statistics? A practical example |

Modeling the Spread of the Flu Virus

Weekly epidemics: (A) Death rates from pneumonia and
influenza per 100,000 population on a log10 scale. (B and
C) Death rates in excess attributed to influenza in the
United States (B) and by state as a color intensity plot (C).
Vertical RED bands correspond to synchronized epidemics
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I What is Statistics? A practical example |
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What is Statistics? A practical example |

1.0

Observed
= Spline fit
= 95% Cl|
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Epidemic phase correlation

10°
Workflows

What is Statistics? A practical example |

Modeling the Spread of the Flu Virus

Simulated spread of influenza by a gravity model based on
work movements, for epidemics originating in California
or Wyoming. _ *

What is Statistics? A practical example |

Modeling the Spread of the Flu Virus

Influenza spread and workflows. (A) Gray dots represent
the observed phase synchrony in influenza epidemics (y
axis) plotted against the total number of individuals
commuting between each pair of states (x axis, 10g10
scale). Superimposed is the best fit statistical model
(spline, red curve) and 95% confidence intervals (Cl).

What is Statistics? A practical example |

Parameter estimates for the piecewise gravity model fitted to U.S. workflow data
by county. Models are fitted separately for distances above and below 119 km. P is
the county population size; d is the Euclidian distance between the population
centers of two counties; t;, t,, and p represent dependence of dispersal
workflows on the population size of the donor (resident county) and recipient
(work county) and the distance between them, respectively. A total of 3,109
counties in 49 continental U.S. states are used, yielding 161,710 pairs of counties

with nonzero flow of workers.

Point Estimates (Standard Error)
d=Distance <119 km | d=Distances > 119 km
population of residence 0.30+ (0.004) 0.24 + (0.001)
county (donor), t;

population of work
county (recipient), t,

Parameter

0.64 + (0.004) 0.14+ (0.001)

p distance (km) 3.05 + (0.012) 0.29 + (0.003)
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Newtonian science vs. chaotic science Variation in sample percentages

®Article by Robert May, Nature, vol. 411, June 21, 2001 ]
Poll: Do you consider yourself Target: True population

@Science we encounter at schools deals with crisp overweight? percentage = 69%

certainties (e.g., prediction of planetary orbits, the periodic table 1
as a descriptor of all elements, equations describing area, volume, Qamples of 20 people — 0 <)

velocity, position, etc.)
®As soon as uncertainty comes in the picture it shakes 10 mples of 500 people 0@
the foundation of the deterministic science, because only _
probabilistic statements can be made in describing a We are getting closer 1050 0 70 )

phenomenon (e.g., roulette wheels, chaotic dynamic -
weather predictions, Geiger counter, earthquakes, etc.) nﬁf ggpg'i‘;'g”afggﬁ:éigznce, Sample percentage

®\\Vhat is then science all about — describing absolutely Comparing percentages from 10 different surveys each of
certain events and laws alone, or describing more 20 people with those from 10 surveys each of

general phenomena in terms of their behavior and 500 people (all surveys from same population).

chance of occurring? Or may be both!
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Statistics Example Statistical Jargon

Dot Plot of Growth by Fertilizer




Statistical Jargon Categorical Variables

Quantitative Variables Notation

Using Statistical Jargon Using Statistical Jargon




Describing Data Graphs and Tables

]
Graphs and Tables Graphs and Tables - frequency histogram

Chart of Frequency vs Stage
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Graphs and Tables Graphs and Tables
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Graphs and Tables — bin-size effect Graphs and Tables — bin-size effect
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Graphs and Tables — Dot plot on calories Graphs and Tables




Graphs and Tables Graphs and Tables - Summary

The BIG Three Shapes of Distributions

Shapes of Distributions Shapes of Distributions




Shapes of Distributions




