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Today’s Goals

• Why are we here? Need for statistics

• Geophysical Examples -                                       
I. magnetic reversals, II. earthquakes

• Distances and error bounds

• Predicting Earthquakes



If your experiment needs statistics, you 
ought to have done a better experiment

• Geophysics - often uses observations 
rather than doing experiments

• Many natural processes have an inherent 
statistical part 

• But statistical methods require careful 
application and interpretation



What math will you need?

• Calculus, familiarity with multivariate

• Vectors, Vector spaces, and Matrices

• Probability and Statistics



Terminology- Chapter 1

• histogram

• probability model

• stochastic model

• random variable

• probability theory

• statistics

• mean 

• standard deviation

• estimates

• estimation theory

• point estimation

• robust estimation

• hypothesis test

• null hypothesis

• point process

• Poisson process

• Coxcomb plot

• confidence interval
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scales, with lines pointing back to the locations; though this is not possible for all the

data, a common scale is attached to each group. Two signals are evident: going

south along the east coast there is an increase in the rate of sea-level rise, from the

collapse of the bulge caused by glacial loading during the Ice Age. And high rates in

Louisiana are from loading by the Mississippi delta. Even though the west coast is

tectonically active, there is little variation in rates of change, except for a few sites

close to the Cascadia subduction zone and the Mendocino triple junction.

13.2. Show What You Want To Show

These [sc. rules] require that the author shall:

12. Say what he is proposing to say, not merely come near it.

13. Use the right word, not its second cousin.

Mark Twain (1895). Fenimore Cooper’s literary offenses, North American Rev., 161, 1-12.

This rule might seem obvious, but surprisingly it is not; perhaps because we

know what we are trying to show, we do not easily realize that what we can see eas-

ily, a viewer might not. Obscurity of this kind can be disastrous in a talk, since the

plot may be in view for less than a minute. All too often, the speaker then says

something like, ‘‘If you imagine doing [X] to what is shown, you would see that...’’, a

remark almost as inane as ‘‘I know you can’t read the table, but if you could you

would see that ...’’.

Figure 13.6

The three plots in Figure 13.6 are a simple but realistic example. These all

show time series for one component of displacement for two nearby GPS stations. In

the first plot (upper left), about all we can see is that both show a steady, and
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Show What You Want to Show



Probability or Stochastic Models
• Physics view - 

underlying truth
• Probability model 

with no true length



Toy Probability Model 
random variables and probability theory



Probability vs Statistics

• Probability theory is math

• Statistics is applied math - used to make 
inferences

• e.g. ,Use estimation theory to answer  
What are mean and standard deviation of 
distance between PIN1 and PIN2?



Building a Model

What function should we use to describe the histogram?







Predicting Earthquakes?



Terminology- Chapter 1
• histogram

• probability model

• stochastic model

• random variable

• probability theory

• statistics

• mean 

• standard deviation

• estimates

• estimation theory

• point estimation

• robust estimation

• hypothesis test

• null hypothesis

• point process

• Poisson process

• Coxcomb plot

• confidence interval


