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Announcements
• Final Project Pitches and Feedback 

• Data Deliverable—not a ceremonial checkin, please 
start soon! 

• Grades, regrades—read policy on Piazza 

• Map Reduce out later today—follow announcements 
about the cluster 

• Map Reduce lab released today, no sections until next 
week. One optional lab.
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Today

• What is a hypothesis? 

• Some definitions/notation 

• Intuition behind modeling/hypothesis testing
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Today

• What is a hypothesis? 

• Some definitions/notation 

• Intuition behind modeling/hypothesis testing

Not to be dramatic, but… 
THIS IS PROBABLY THE MOSt IMPORTANT 

LECTURE IN THE WHOLE COURSE!!!!!
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• #1 most important thing: falsifiable 

• But also, should be: 

• Disputed (at least a little bit). I.e. it should be tied 
to a question people are actually asking 

• Specific. Avoid subjective terms like “better than”

What is a hypothesis?
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What is a hypothesis?
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What is a hypothesis?

 “explore”, “analyze trends”, “look for 
patterns”, “visualize”9



What is a hypothesis?

literally the hardest part!
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Clicker Question!
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Clicker Question!

Is this a valid hypothesis?
a) Yes 
b) No

“Look for differences in political affiliations between 
universities”
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“There are differences in political affiliations between 
universities”

Clicker Question!

Is this a valid hypothesis?
a) Yes 
b) No

“Look for differences in political affiliations between 
universities”

yes, testable. 

no, probably not really 
in question. 

(though could be)
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“There are differences in political affiliations between 
universities”

Clicker Question!

Is this a valid hypothesis? a) Yes 
b) No

“Look for differences in political affiliations between 
universities”

“Coastal universities are more liberal than universities in the 
heartland”
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“There are differences in political affiliations between 
universities”

Clicker Question!

Is this a valid hypothesis? a) Yes 
b) No

“Look for differences in political affiliations between 
universities”

“Coastal universities are more liberal than universities in the 
heartland”
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“There are differences in political affiliations between 
universities”

Clicker Question!

“Look for differences in political affiliations between 
universities”

“Coastal universities are more liberal than universities in the 
heartland”

need to define these
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“There are differences in political affiliations between 
universities”

Clicker Question!

“Look for differences in political affiliations between 
universities”

“Coastal universities are more liberal than universities in the 
heartland”

and this: party affiliation? voting 
record? general opinions?20



“There are differences in political affiliations between 
universities”

Clicker Question!

“Look for differences in political affiliations between 
universities”

“Coastal universities are more liberal than universities in the 
heartland”

and this: party affiliation? voting 
record? general opinions?

scary truth #1: no single 
right way to do this
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“There are differences in political affiliations between 
universities”

Clicker Question!

“Look for differences in political affiliations between 
universities”

“Coastal universities are more liberal than universities in the 
heartland”

and this: party affiliation? voting 
record? general opinions?

scary truth #2: you are 
biased, you have to work 

hard to not let yourself just 
“find what you want to find”
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“There are differences in political affiliations between 
universities”

Clicker Question!

“Look for differences in political affiliations between 
universities”

“Coastal universities are more liberal than universities in the 
heartland”

and this: party affiliation? voting 
record? general opinions?

scary truth #2: you are 
biased, you have to work 

hard to not let yourself just 
“find what you want to find”

to be continued…
(in a few lectures)
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Today

• What is a hypothesis? 

• Some definitions/notation 

• Intuition behind modeling/hypothesis testing
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Statistics vs. Prob. Theory

• Probability theory: mathematical theory that describes 
uncertainty.  

• Distributions/parameters are known  

• Statistics: techniques for extracting useful information 
from data.  

• Distributions/parameters are generally unknown and 
need to be estimated from the data 
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Statistics vs. Prob. Theory

• Probability theory: mathematical theory that describes 
uncertainty.  

• Distributions/parameters are known  

• Statistics: techniques for extracting useful information 
from data.  

• Distributions/parameters are generally unknown and 
need to be estimated from the data 
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The bigger picture

• Start with real world phenomenon/observations 

• Make assumptions about the underlying model 

• Fit the parameters of the model based on data
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• Start with real world phenomenon/observations 

• Make assumptions about the underlying model 

• Fit the parameters of the model based on data

Whether a coin is heads or tails

Whether someone will click on an ad
What a person will say next 

The bigger picture
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• Start with real world phenomenon/observations 

• Make assumptions about the underlying model 

• Fit the parameters of the model based on data

You *always* make assumptions about 
the structure of the process that is 

generating the data

“All models are bad, but some are useful”

The bigger picture
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• Start with real world phenomenon/observations 

• Make assumptions about the underlying model 

• Fit the parameters of the model based on data

Goal is always to ”explain the data”

Two typical (different) use cases: 
1) understand the underlying model better 
2) make predictions 

The bigger picture
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Probability Space

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>
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Probability Space

the set of all 
possible 

outcomes of 
the random 

process 
modeled

h⌦, F, P i
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Probability Space

h⌦, F, P i
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A family of sets F representing 
the allowable events, where 

each set in F is a subset of the 
sample space Ω

F = {Ei ✓ ⌦}i
<latexit sha1_base64="aAkms+S+waUglAQYvv/1HUOyXCE=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclUQE3QhFUdxZwT6gCWEyvWmHziRxZiKU0J0bf8WNC0Xc+gvu/Bunj4W2HrhwOOde7r0nTDlT2nG+rbn5hcWl5cJKcXVtfWPT3tquqySTFGo04YlshkQBZzHUNNMcmqkEIkIOjbB3MfQbDyAVS+I73U/BF6QTs4hRoo0U2HtX+Ax7+WXAsKeyUIGGe+zdCOgQbxCwwC45ZWcEPEvcCSmhCaqB/eW1E5oJiDXlRKmW66Taz4nUjHIYFL1MQUpoj3SgZWhMBCg/H/0xwAdGaeMokaZijUfq74mcCKX6IjSdguiumvaG4n9eK9PRqZ+zOM00xHS8KMo41gkehoLbTALVvG8IoZKZWzHtEkmoNtEVTQju9MuzpH5Udp2ye3tcqpxP4iigXbSPDpGLTlAFXaMqqiGKHtEzekVv1pP1Yr1bH+PWOWsys4P+wPr8AXPXmGw=</latexit><latexit sha1_base64="aAkms+S+waUglAQYvv/1HUOyXCE=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclUQE3QhFUdxZwT6gCWEyvWmHziRxZiKU0J0bf8WNC0Xc+gvu/Bunj4W2HrhwOOde7r0nTDlT2nG+rbn5hcWl5cJKcXVtfWPT3tquqySTFGo04YlshkQBZzHUNNMcmqkEIkIOjbB3MfQbDyAVS+I73U/BF6QTs4hRoo0U2HtX+Ax7+WXAsKeyUIGGe+zdCOgQbxCwwC45ZWcEPEvcCSmhCaqB/eW1E5oJiDXlRKmW66Taz4nUjHIYFL1MQUpoj3SgZWhMBCg/H/0xwAdGaeMokaZijUfq74mcCKX6IjSdguiumvaG4n9eK9PRqZ+zOM00xHS8KMo41gkehoLbTALVvG8IoZKZWzHtEkmoNtEVTQju9MuzpH5Udp2ye3tcqpxP4iigXbSPDpGLTlAFXaMqqiGKHtEzekVv1pP1Yr1bH+PWOWsys4P+wPr8AXPXmGw=</latexit><latexit sha1_base64="aAkms+S+waUglAQYvv/1HUOyXCE=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclUQE3QhFUdxZwT6gCWEyvWmHziRxZiKU0J0bf8WNC0Xc+gvu/Bunj4W2HrhwOOde7r0nTDlT2nG+rbn5hcWl5cJKcXVtfWPT3tquqySTFGo04YlshkQBZzHUNNMcmqkEIkIOjbB3MfQbDyAVS+I73U/BF6QTs4hRoo0U2HtX+Ax7+WXAsKeyUIGGe+zdCOgQbxCwwC45ZWcEPEvcCSmhCaqB/eW1E5oJiDXlRKmW66Taz4nUjHIYFL1MQUpoj3SgZWhMBCg/H/0xwAdGaeMokaZijUfq74mcCKX6IjSdguiumvaG4n9eK9PRqZ+zOM00xHS8KMo41gkehoLbTALVvG8IoZKZWzHtEkmoNtEVTQju9MuzpH5Udp2ye3tcqpxP4iigXbSPDpGLTlAFXaMqqiGKHtEzekVv1pP1Yr1bH+PWOWsys4P+wPr8AXPXmGw=</latexit><latexit sha1_base64="aAkms+S+waUglAQYvv/1HUOyXCE=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclUQE3QhFUdxZwT6gCWEyvWmHziRxZiKU0J0bf8WNC0Xc+gvu/Bunj4W2HrhwOOde7r0nTDlT2nG+rbn5hcWl5cJKcXVtfWPT3tquqySTFGo04YlshkQBZzHUNNMcmqkEIkIOjbB3MfQbDyAVS+I73U/BF6QTs4hRoo0U2HtX+Ax7+WXAsKeyUIGGe+zdCOgQbxCwwC45ZWcEPEvcCSmhCaqB/eW1E5oJiDXlRKmW66Taz4nUjHIYFL1MQUpoj3SgZWhMBCg/H/0xwAdGaeMokaZijUfq74mcCKX6IjSdguiumvaG4n9eK9PRqZ+zOM00xHS8KMo41gkehoLbTALVvG8IoZKZWzHtEkmoNtEVTQju9MuzpH5Udp2ye3tcqpxP4iigXbSPDpGLTlAFXaMqqiGKHtEzekVv1pP1Yr1bH+PWOWsys4P+wPr8AXPXmGw=</latexit>
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Probability Space

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

A family of sets F representing 
the allowable events, where 

each set in F is a subset of the 
sample space Ω

F = 2⌦
<latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit>

F = {Ei ✓ ⌦}i
<latexit sha1_base64="aAkms+S+waUglAQYvv/1HUOyXCE=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclUQE3QhFUdxZwT6gCWEyvWmHziRxZiKU0J0bf8WNC0Xc+gvu/Bunj4W2HrhwOOde7r0nTDlT2nG+rbn5hcWl5cJKcXVtfWPT3tquqySTFGo04YlshkQBZzHUNNMcmqkEIkIOjbB3MfQbDyAVS+I73U/BF6QTs4hRoo0U2HtX+Ax7+WXAsKeyUIGGe+zdCOgQbxCwwC45ZWcEPEvcCSmhCaqB/eW1E5oJiDXlRKmW66Taz4nUjHIYFL1MQUpoj3SgZWhMBCg/H/0xwAdGaeMokaZijUfq74mcCKX6IjSdguiumvaG4n9eK9PRqZ+zOM00xHS8KMo41gkehoLbTALVvG8IoZKZWzHtEkmoNtEVTQju9MuzpH5Udp2ye3tcqpxP4iigXbSPDpGLTlAFXaMqqiGKHtEzekVv1pP1Yr1bH+PWOWsys4P+wPr8AXPXmGw=</latexit><latexit sha1_base64="aAkms+S+waUglAQYvv/1HUOyXCE=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclUQE3QhFUdxZwT6gCWEyvWmHziRxZiKU0J0bf8WNC0Xc+gvu/Bunj4W2HrhwOOde7r0nTDlT2nG+rbn5hcWl5cJKcXVtfWPT3tquqySTFGo04YlshkQBZzHUNNMcmqkEIkIOjbB3MfQbDyAVS+I73U/BF6QTs4hRoo0U2HtX+Ax7+WXAsKeyUIGGe+zdCOgQbxCwwC45ZWcEPEvcCSmhCaqB/eW1E5oJiDXlRKmW66Taz4nUjHIYFL1MQUpoj3SgZWhMBCg/H/0xwAdGaeMokaZijUfq74mcCKX6IjSdguiumvaG4n9eK9PRqZ+zOM00xHS8KMo41gkehoLbTALVvG8IoZKZWzHtEkmoNtEVTQju9MuzpH5Udp2ye3tcqpxP4iigXbSPDpGLTlAFXaMqqiGKHtEzekVv1pP1Yr1bH+PWOWsys4P+wPr8AXPXmGw=</latexit><latexit sha1_base64="aAkms+S+waUglAQYvv/1HUOyXCE=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclUQE3QhFUdxZwT6gCWEyvWmHziRxZiKU0J0bf8WNC0Xc+gvu/Bunj4W2HrhwOOde7r0nTDlT2nG+rbn5hcWl5cJKcXVtfWPT3tquqySTFGo04YlshkQBZzHUNNMcmqkEIkIOjbB3MfQbDyAVS+I73U/BF6QTs4hRoo0U2HtX+Ax7+WXAsKeyUIGGe+zdCOgQbxCwwC45ZWcEPEvcCSmhCaqB/eW1E5oJiDXlRKmW66Taz4nUjHIYFL1MQUpoj3SgZWhMBCg/H/0xwAdGaeMokaZijUfq74mcCKX6IjSdguiumvaG4n9eK9PRqZ+zOM00xHS8KMo41gkehoLbTALVvG8IoZKZWzHtEkmoNtEVTQju9MuzpH5Udp2ye3tcqpxP4iigXbSPDpGLTlAFXaMqqiGKHtEzekVv1pP1Yr1bH+PWOWsys4P+wPr8AXPXmGw=</latexit><latexit sha1_base64="aAkms+S+waUglAQYvv/1HUOyXCE=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclUQE3QhFUdxZwT6gCWEyvWmHziRxZiKU0J0bf8WNC0Xc+gvu/Bunj4W2HrhwOOde7r0nTDlT2nG+rbn5hcWl5cJKcXVtfWPT3tquqySTFGo04YlshkQBZzHUNNMcmqkEIkIOjbB3MfQbDyAVS+I73U/BF6QTs4hRoo0U2HtX+Ax7+WXAsKeyUIGGe+zdCOgQbxCwwC45ZWcEPEvcCSmhCaqB/eW1E5oJiDXlRKmW66Taz4nUjHIYFL1MQUpoj3SgZWhMBCg/H/0xwAdGaeMokaZijUfq74mcCKX6IjSdguiumvaG4n9eK9PRqZ+zOM00xHS8KMo41gkehoLbTALVvG8IoZKZWzHtEkmoNtEVTQju9MuzpH5Udp2ye3tcqpxP4iigXbSPDpGLTlAFXaMqqiGKHtEzekVv1pP1Yr1bH+PWOWsys4P+wPr8AXPXmGw=</latexit>
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Probability Space

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

Probability function which 
assigns a real number to each 

event in F

P : F ! R
<latexit sha1_base64="5wIjlKmAvxhLs+QKBMWUFyBeZGQ=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQiKK6KgrisYh/QhDKZTtqhk0mYmQg1FH/FjQtF3Pof7vwbJ20W2npg4HDOvcy5J0g4U9pxvq2FxaXlldXSWnl9Y3Nr297Zbao4lYQ2SMxj2Q6wopwJ2tBMc9pOJMVRwGkrGF7lfuuBSsVica9HCfUj3BcsZARrI3Xt/foFukaejpEXYT0IguxujLp2xak6E6B54hakAgXqXfvL68UkjajQhGOlOq6TaD/DUjPC6bjspYommAxxn3YMFTiiys8m6cfoyCg9FMbSPKHRRP29keFIqVEUmMk8opr1cvE/r5Pq8NzPmEhSTQWZfhSmHJlj8ypQj0lKNB8ZgolkJisiAywx0aawsinBnT15njRPqq5TdW9PK7XLoo4SHMAhHIMLZ1CDG6hDAwg8wjO8wpv1ZL1Y79bHdHTBKnb24A+szx+ws5QW</latexit><latexit sha1_base64="5wIjlKmAvxhLs+QKBMWUFyBeZGQ=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQiKK6KgrisYh/QhDKZTtqhk0mYmQg1FH/FjQtF3Pof7vwbJ20W2npg4HDOvcy5J0g4U9pxvq2FxaXlldXSWnl9Y3Nr297Zbao4lYQ2SMxj2Q6wopwJ2tBMc9pOJMVRwGkrGF7lfuuBSsVica9HCfUj3BcsZARrI3Xt/foFukaejpEXYT0IguxujLp2xak6E6B54hakAgXqXfvL68UkjajQhGOlOq6TaD/DUjPC6bjspYommAxxn3YMFTiiys8m6cfoyCg9FMbSPKHRRP29keFIqVEUmMk8opr1cvE/r5Pq8NzPmEhSTQWZfhSmHJlj8ypQj0lKNB8ZgolkJisiAywx0aawsinBnT15njRPqq5TdW9PK7XLoo4SHMAhHIMLZ1CDG6hDAwg8wjO8wpv1ZL1Y79bHdHTBKnb24A+szx+ws5QW</latexit><latexit sha1_base64="5wIjlKmAvxhLs+QKBMWUFyBeZGQ=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQiKK6KgrisYh/QhDKZTtqhk0mYmQg1FH/FjQtF3Pof7vwbJ20W2npg4HDOvcy5J0g4U9pxvq2FxaXlldXSWnl9Y3Nr297Zbao4lYQ2SMxj2Q6wopwJ2tBMc9pOJMVRwGkrGF7lfuuBSsVica9HCfUj3BcsZARrI3Xt/foFukaejpEXYT0IguxujLp2xak6E6B54hakAgXqXfvL68UkjajQhGOlOq6TaD/DUjPC6bjspYommAxxn3YMFTiiys8m6cfoyCg9FMbSPKHRRP29keFIqVEUmMk8opr1cvE/r5Pq8NzPmEhSTQWZfhSmHJlj8ypQj0lKNB8ZgolkJisiAywx0aawsinBnT15njRPqq5TdW9PK7XLoo4SHMAhHIMLZ1CDG6hDAwg8wjO8wpv1ZL1Y79bHdHTBKnb24A+szx+ws5QW</latexit><latexit sha1_base64="5wIjlKmAvxhLs+QKBMWUFyBeZGQ=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQiKK6KgrisYh/QhDKZTtqhk0mYmQg1FH/FjQtF3Pof7vwbJ20W2npg4HDOvcy5J0g4U9pxvq2FxaXlldXSWnl9Y3Nr297Zbao4lYQ2SMxj2Q6wopwJ2tBMc9pOJMVRwGkrGF7lfuuBSsVica9HCfUj3BcsZARrI3Xt/foFukaejpEXYT0IguxujLp2xak6E6B54hakAgXqXfvL68UkjajQhGOlOq6TaD/DUjPC6bjspYommAxxn3YMFTiiys8m6cfoyCg9FMbSPKHRRP29keFIqVEUmMk8opr1cvE/r5Pq8NzPmEhSTQWZfhSmHJlj8ypQj0lKNB8ZgolkJisiAywx0aawsinBnT15njRPqq5TdW9PK7XLoo4SHMAhHIMLZ1CDG6hDAwg8wjO8wpv1ZL1Y79bHdHTBKnb24A+szx+ws5QW</latexit>
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Probability Space

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

Probability function which 
assigns a real number to each 

event in F

P : F ! R
<latexit sha1_base64="5wIjlKmAvxhLs+QKBMWUFyBeZGQ=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQiKK6KgrisYh/QhDKZTtqhk0mYmQg1FH/FjQtF3Pof7vwbJ20W2npg4HDOvcy5J0g4U9pxvq2FxaXlldXSWnl9Y3Nr297Zbao4lYQ2SMxj2Q6wopwJ2tBMc9pOJMVRwGkrGF7lfuuBSsVica9HCfUj3BcsZARrI3Xt/foFukaejpEXYT0IguxujLp2xak6E6B54hakAgXqXfvL68UkjajQhGOlOq6TaD/DUjPC6bjspYommAxxn3YMFTiiys8m6cfoyCg9FMbSPKHRRP29keFIqVEUmMk8opr1cvE/r5Pq8NzPmEhSTQWZfhSmHJlj8ypQj0lKNB8ZgolkJisiAywx0aawsinBnT15njRPqq5TdW9PK7XLoo4SHMAhHIMLZ1CDG6hDAwg8wjO8wpv1ZL1Y79bHdHTBKnb24A+szx+ws5QW</latexit><latexit sha1_base64="5wIjlKmAvxhLs+QKBMWUFyBeZGQ=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQiKK6KgrisYh/QhDKZTtqhk0mYmQg1FH/FjQtF3Pof7vwbJ20W2npg4HDOvcy5J0g4U9pxvq2FxaXlldXSWnl9Y3Nr297Zbao4lYQ2SMxj2Q6wopwJ2tBMc9pOJMVRwGkrGF7lfuuBSsVica9HCfUj3BcsZARrI3Xt/foFukaejpEXYT0IguxujLp2xak6E6B54hakAgXqXfvL68UkjajQhGOlOq6TaD/DUjPC6bjspYommAxxn3YMFTiiys8m6cfoyCg9FMbSPKHRRP29keFIqVEUmMk8opr1cvE/r5Pq8NzPmEhSTQWZfhSmHJlj8ypQj0lKNB8ZgolkJisiAywx0aawsinBnT15njRPqq5TdW9PK7XLoo4SHMAhHIMLZ1CDG6hDAwg8wjO8wpv1ZL1Y79bHdHTBKnb24A+szx+ws5QW</latexit><latexit sha1_base64="5wIjlKmAvxhLs+QKBMWUFyBeZGQ=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQiKK6KgrisYh/QhDKZTtqhk0mYmQg1FH/FjQtF3Pof7vwbJ20W2npg4HDOvcy5J0g4U9pxvq2FxaXlldXSWnl9Y3Nr297Zbao4lYQ2SMxj2Q6wopwJ2tBMc9pOJMVRwGkrGF7lfuuBSsVica9HCfUj3BcsZARrI3Xt/foFukaejpEXYT0IguxujLp2xak6E6B54hakAgXqXfvL68UkjajQhGOlOq6TaD/DUjPC6bjspYommAxxn3YMFTiiys8m6cfoyCg9FMbSPKHRRP29keFIqVEUmMk8opr1cvE/r5Pq8NzPmEhSTQWZfhSmHJlj8ypQj0lKNB8ZgolkJisiAywx0aawsinBnT15njRPqq5TdW9PK7XLoo4SHMAhHIMLZ1CDG6hDAwg8wjO8wpv1ZL1Y79bHdHTBKnb24A+szx+ws5QW</latexit><latexit sha1_base64="5wIjlKmAvxhLs+QKBMWUFyBeZGQ=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQiKK6KgrisYh/QhDKZTtqhk0mYmQg1FH/FjQtF3Pof7vwbJ20W2npg4HDOvcy5J0g4U9pxvq2FxaXlldXSWnl9Y3Nr297Zbao4lYQ2SMxj2Q6wopwJ2tBMc9pOJMVRwGkrGF7lfuuBSsVica9HCfUj3BcsZARrI3Xt/foFukaejpEXYT0IguxujLp2xak6E6B54hakAgXqXfvL68UkjajQhGOlOq6TaD/DUjPC6bjspYommAxxn3YMFTiiys8m6cfoyCg9FMbSPKHRRP29keFIqVEUmMk8opr1cvE/r5Pq8NzPmEhSTQWZfhSmHJlj8ypQj0lKNB8ZgolkJisiAywx0aawsinBnT15njRPqq5TdW9PK7XLoo4SHMAhHIMLZ1CDG6hDAwg8wjO8wpv1ZL1Y79bHdHTBKnb24A+szx+ws5QW</latexit>

Valid Probability Function: 

0  P (E)  1 8E 2 F
<latexit sha1_base64="RFvptE7Whch+fRzONJa/thC7nmk=">AAACDXicbZDLSsNAFIZP6q3WW9Slm8Eq1E1JRNBlUSouK9gLNKFMppN26GQSZyZCKX0BN76KGxeKuHXvzrdx2mahrT8MfPznHOacP0g4U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVScSkLrJOaxbAVYUc4ErWumOW0lkuIo4LQZDK4m9eYDlYrF4k4PE+pHuCdYyAjWxurYRw7yOL1HtVL1ZEYu8pAXxhJzjqrIYwJdd+yiU3amQovgZlCETLWO/eV1Y5JGVGjCsVJt10m0P8JSM8LpuOCliiaYDHCPtg0KHFHlj6bXjNGxcbrIbGCe0Gjq/p4Y4UipYRSYzgjrvpqvTcz/au1Uhxf+iIkk1VSQ2UdhypGO0SQa1GWSEs2HBjCRzOyKSB9LTLQJsGBCcOdPXoTGadl1yu7tWbFymcWRhwM4hBK4cA4VuIEa1IHAIzzDK7xZT9aL9W59zFpzVjazD39kff4AgB+YrA==</latexit><latexit sha1_base64="RFvptE7Whch+fRzONJa/thC7nmk=">AAACDXicbZDLSsNAFIZP6q3WW9Slm8Eq1E1JRNBlUSouK9gLNKFMppN26GQSZyZCKX0BN76KGxeKuHXvzrdx2mahrT8MfPznHOacP0g4U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVScSkLrJOaxbAVYUc4ErWumOW0lkuIo4LQZDK4m9eYDlYrF4k4PE+pHuCdYyAjWxurYRw7yOL1HtVL1ZEYu8pAXxhJzjqrIYwJdd+yiU3amQovgZlCETLWO/eV1Y5JGVGjCsVJt10m0P8JSM8LpuOCliiaYDHCPtg0KHFHlj6bXjNGxcbrIbGCe0Gjq/p4Y4UipYRSYzgjrvpqvTcz/au1Uhxf+iIkk1VSQ2UdhypGO0SQa1GWSEs2HBjCRzOyKSB9LTLQJsGBCcOdPXoTGadl1yu7tWbFymcWRhwM4hBK4cA4VuIEa1IHAIzzDK7xZT9aL9W59zFpzVjazD39kff4AgB+YrA==</latexit><latexit sha1_base64="RFvptE7Whch+fRzONJa/thC7nmk=">AAACDXicbZDLSsNAFIZP6q3WW9Slm8Eq1E1JRNBlUSouK9gLNKFMppN26GQSZyZCKX0BN76KGxeKuHXvzrdx2mahrT8MfPznHOacP0g4U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVScSkLrJOaxbAVYUc4ErWumOW0lkuIo4LQZDK4m9eYDlYrF4k4PE+pHuCdYyAjWxurYRw7yOL1HtVL1ZEYu8pAXxhJzjqrIYwJdd+yiU3amQovgZlCETLWO/eV1Y5JGVGjCsVJt10m0P8JSM8LpuOCliiaYDHCPtg0KHFHlj6bXjNGxcbrIbGCe0Gjq/p4Y4UipYRSYzgjrvpqvTcz/au1Uhxf+iIkk1VSQ2UdhypGO0SQa1GWSEs2HBjCRzOyKSB9LTLQJsGBCcOdPXoTGadl1yu7tWbFymcWRhwM4hBK4cA4VuIEa1IHAIzzDK7xZT9aL9W59zFpzVjazD39kff4AgB+YrA==</latexit><latexit sha1_base64="RFvptE7Whch+fRzONJa/thC7nmk=">AAACDXicbZDLSsNAFIZP6q3WW9Slm8Eq1E1JRNBlUSouK9gLNKFMppN26GQSZyZCKX0BN76KGxeKuHXvzrdx2mahrT8MfPznHOacP0g4U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVScSkLrJOaxbAVYUc4ErWumOW0lkuIo4LQZDK4m9eYDlYrF4k4PE+pHuCdYyAjWxurYRw7yOL1HtVL1ZEYu8pAXxhJzjqrIYwJdd+yiU3amQovgZlCETLWO/eV1Y5JGVGjCsVJt10m0P8JSM8LpuOCliiaYDHCPtg0KHFHlj6bXjNGxcbrIbGCe0Gjq/p4Y4UipYRSYzgjrvpqvTcz/au1Uhxf+iIkk1VSQ2UdhypGO0SQa1GWSEs2HBjCRzOyKSB9LTLQJsGBCcOdPXoTGadl1yu7tWbFymcWRhwM4hBK4cA4VuIEa1IHAIzzDK7xZT9aL9W59zFpzVjazD39kff4AgB+YrA==</latexit>

P (⌦) = 1
<latexit sha1_base64="mWXobk7gSVALz1zVK4nwX4p5GN0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoBch6MWbEcwDkiXMTnqTIbOz68xsIIR8hxcPinj1Y7z5N06SPWhiQUNR1U13V5AIro3rfjsrq2vrG5u5rfz2zu7efuHgsK7jVDGssVjEqhlQjYJLrBluBDYThTQKBDaCwe3UbwxRaR7LRzNK0I9oT/KQM2qs5FdL7fsIe/SMXBOvUyi6ZXcGsky8jBQhQ7VT+Gp3Y5ZGKA0TVOuW5ybGH1NlOBM4ybdTjQllA9rDlqWSRqj98ezoCTm1SpeEsbIlDZmpvyfGNNJ6FAW2M6Kmrxe9qfif10pNeOWPuUxSg5LNF4WpICYm0wRIlytkRowsoUxxeythfaooMzanvA3BW3x5mdTPy55b9h4uipWbLI4cHMMJlMCDS6jAHVShBgye4Ble4c0ZOi/Ou/Mxb11xspkj+APn8wdwNZCQ</latexit><latexit sha1_base64="mWXobk7gSVALz1zVK4nwX4p5GN0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoBch6MWbEcwDkiXMTnqTIbOz68xsIIR8hxcPinj1Y7z5N06SPWhiQUNR1U13V5AIro3rfjsrq2vrG5u5rfz2zu7efuHgsK7jVDGssVjEqhlQjYJLrBluBDYThTQKBDaCwe3UbwxRaR7LRzNK0I9oT/KQM2qs5FdL7fsIe/SMXBOvUyi6ZXcGsky8jBQhQ7VT+Gp3Y5ZGKA0TVOuW5ybGH1NlOBM4ybdTjQllA9rDlqWSRqj98ezoCTm1SpeEsbIlDZmpvyfGNNJ6FAW2M6Kmrxe9qfif10pNeOWPuUxSg5LNF4WpICYm0wRIlytkRowsoUxxeythfaooMzanvA3BW3x5mdTPy55b9h4uipWbLI4cHMMJlMCDS6jAHVShBgye4Ble4c0ZOi/Ou/Mxb11xspkj+APn8wdwNZCQ</latexit><latexit sha1_base64="mWXobk7gSVALz1zVK4nwX4p5GN0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoBch6MWbEcwDkiXMTnqTIbOz68xsIIR8hxcPinj1Y7z5N06SPWhiQUNR1U13V5AIro3rfjsrq2vrG5u5rfz2zu7efuHgsK7jVDGssVjEqhlQjYJLrBluBDYThTQKBDaCwe3UbwxRaR7LRzNK0I9oT/KQM2qs5FdL7fsIe/SMXBOvUyi6ZXcGsky8jBQhQ7VT+Gp3Y5ZGKA0TVOuW5ybGH1NlOBM4ybdTjQllA9rDlqWSRqj98ezoCTm1SpeEsbIlDZmpvyfGNNJ6FAW2M6Kmrxe9qfif10pNeOWPuUxSg5LNF4WpICYm0wRIlytkRowsoUxxeythfaooMzanvA3BW3x5mdTPy55b9h4uipWbLI4cHMMJlMCDS6jAHVShBgye4Ble4c0ZOi/Ou/Mxb11xspkj+APn8wdwNZCQ</latexit><latexit sha1_base64="mWXobk7gSVALz1zVK4nwX4p5GN0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoBch6MWbEcwDkiXMTnqTIbOz68xsIIR8hxcPinj1Y7z5N06SPWhiQUNR1U13V5AIro3rfjsrq2vrG5u5rfz2zu7efuHgsK7jVDGssVjEqhlQjYJLrBluBDYThTQKBDaCwe3UbwxRaR7LRzNK0I9oT/KQM2qs5FdL7fsIe/SMXBOvUyi6ZXcGsky8jBQhQ7VT+Gp3Y5ZGKA0TVOuW5ybGH1NlOBM4ybdTjQllA9rDlqWSRqj98ezoCTm1SpeEsbIlDZmpvyfGNNJ6FAW2M6Kmrxe9qfif10pNeOWPuUxSg5LNF4WpICYm0wRIlytkRowsoUxxeythfaooMzanvA3BW3x5mdTPy55b9h4uipWbLI4cHMMJlMCDS6jAHVShBgye4Ble4c0ZOi/Ou/Mxb11xspkj+APn8wdwNZCQ</latexit>

P (
[

i

Ei) =
X

i

P (Ei)
<latexit sha1_base64="nXqvNKZKPJXSQ1zAsLjWet1YNkg=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdCMURXAZwT6gCWEynbRDJ5MwD6GEbt34K25cKOLWP3Dn3zhps9DWAwPnnnMvd+6JMkalcpxva2l5ZXVtvbJR3dza3tm19/bbMtUCkxZOWSq6EZKEUU5aiipGupkgKIkY6USj68LvPBAhacrv1TgjQYIGnMYUI2Wk0IZe3Y/oAOsspPAmpCfwEvpSJ6by6kUd2jWn4UwBF4lbkhoo4YX2l99PsU4IV5ghKXuuk6kgR0JRzMik6mtJMoRHaEB6hnKUEBnk00sm8NgofRinwjyu4FT9PZGjRMpxEpnOBKmhnPcK8T+vp1V8EeSUZ1oRjmeLYs2gSmERC+xTQbBiY0MQFtT8FeIhEggrE17VhODOn7xI2qcN12m4d2e15lUZRwUcgiNQBy44B01wCzzQAhg8gmfwCt6sJ+vFerc+Zq1LVjlzAP7A+vwBOu6YGw==</latexit><latexit sha1_base64="nXqvNKZKPJXSQ1zAsLjWet1YNkg=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdCMURXAZwT6gCWEynbRDJ5MwD6GEbt34K25cKOLWP3Dn3zhps9DWAwPnnnMvd+6JMkalcpxva2l5ZXVtvbJR3dza3tm19/bbMtUCkxZOWSq6EZKEUU5aiipGupkgKIkY6USj68LvPBAhacrv1TgjQYIGnMYUI2Wk0IZe3Y/oAOsspPAmpCfwEvpSJ6by6kUd2jWn4UwBF4lbkhoo4YX2l99PsU4IV5ghKXuuk6kgR0JRzMik6mtJMoRHaEB6hnKUEBnk00sm8NgofRinwjyu4FT9PZGjRMpxEpnOBKmhnPcK8T+vp1V8EeSUZ1oRjmeLYs2gSmERC+xTQbBiY0MQFtT8FeIhEggrE17VhODOn7xI2qcN12m4d2e15lUZRwUcgiNQBy44B01wCzzQAhg8gmfwCt6sJ+vFerc+Zq1LVjlzAP7A+vwBOu6YGw==</latexit><latexit sha1_base64="nXqvNKZKPJXSQ1zAsLjWet1YNkg=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdCMURXAZwT6gCWEynbRDJ5MwD6GEbt34K25cKOLWP3Dn3zhps9DWAwPnnnMvd+6JMkalcpxva2l5ZXVtvbJR3dza3tm19/bbMtUCkxZOWSq6EZKEUU5aiipGupkgKIkY6USj68LvPBAhacrv1TgjQYIGnMYUI2Wk0IZe3Y/oAOsspPAmpCfwEvpSJ6by6kUd2jWn4UwBF4lbkhoo4YX2l99PsU4IV5ghKXuuk6kgR0JRzMik6mtJMoRHaEB6hnKUEBnk00sm8NgofRinwjyu4FT9PZGjRMpxEpnOBKmhnPcK8T+vp1V8EeSUZ1oRjmeLYs2gSmERC+xTQbBiY0MQFtT8FeIhEggrE17VhODOn7xI2qcN12m4d2e15lUZRwUcgiNQBy44B01wCzzQAhg8gmfwCt6sJ+vFerc+Zq1LVjlzAP7A+vwBOu6YGw==</latexit><latexit sha1_base64="nXqvNKZKPJXSQ1zAsLjWet1YNkg=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdCMURXAZwT6gCWEynbRDJ5MwD6GEbt34K25cKOLWP3Dn3zhps9DWAwPnnnMvd+6JMkalcpxva2l5ZXVtvbJR3dza3tm19/bbMtUCkxZOWSq6EZKEUU5aiipGupkgKIkY6USj68LvPBAhacrv1TgjQYIGnMYUI2Wk0IZe3Y/oAOsspPAmpCfwEvpSJ6by6kUd2jWn4UwBF4lbkhoo4YX2l99PsU4IV5ghKXuuk6kgR0JRzMik6mtJMoRHaEB6hnKUEBnk00sm8NgofRinwjyu4FT9PZGjRMpxEpnOBKmhnPcK8T+vp1V8EeSUZ1oRjmeLYs2gSmERC+xTQbBiY0MQFtT8FeIhEggrE17VhODOn7xI2qcN12m4d2e15lUZRwUcgiNQBy44B01wCzzQAhg8gmfwCt6sJ+vFerc+Zq1LVjlzAP7A+vwBOu6YGw==</latexit>
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Over-used Example

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

Tossing a fair coin once
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Over-used Example

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

Tossing a fair coin once

{H, T}
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Over-used Example

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

Tossing a fair coin once

{H, T} F = 2⌦
<latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit>
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Over-used Example

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

Tossing a fair coin once

{H, T} F = 2⌦
<latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit>

{}, {H}, {T}, {H, T}
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Over-used Example

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

Tossing a fair coin once

{H, T} F = 2⌦
<latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit>

{}, {H}, {T}, {H, T}

{} -> 0 
{H} -> 0.5 
{T} -> 0.5 
{H, T} -> ???
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Over-used Example

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

Tossing a fair coin once

{H, T} F = 2⌦
<latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit>

{}, {H}, {T}, {H, T}

{} -> 0 
{H} -> 0.5 
{T} -> 0.5 
{H, T} -> ???

Valid Probability Function: 

0  P (E)  1 8E 2 F
<latexit sha1_base64="RFvptE7Whch+fRzONJa/thC7nmk=">AAACDXicbZDLSsNAFIZP6q3WW9Slm8Eq1E1JRNBlUSouK9gLNKFMppN26GQSZyZCKX0BN76KGxeKuHXvzrdx2mahrT8MfPznHOacP0g4U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVScSkLrJOaxbAVYUc4ErWumOW0lkuIo4LQZDK4m9eYDlYrF4k4PE+pHuCdYyAjWxurYRw7yOL1HtVL1ZEYu8pAXxhJzjqrIYwJdd+yiU3amQovgZlCETLWO/eV1Y5JGVGjCsVJt10m0P8JSM8LpuOCliiaYDHCPtg0KHFHlj6bXjNGxcbrIbGCe0Gjq/p4Y4UipYRSYzgjrvpqvTcz/au1Uhxf+iIkk1VSQ2UdhypGO0SQa1GWSEs2HBjCRzOyKSB9LTLQJsGBCcOdPXoTGadl1yu7tWbFymcWRhwM4hBK4cA4VuIEa1IHAIzzDK7xZT9aL9W59zFpzVjazD39kff4AgB+YrA==</latexit><latexit sha1_base64="RFvptE7Whch+fRzONJa/thC7nmk=">AAACDXicbZDLSsNAFIZP6q3WW9Slm8Eq1E1JRNBlUSouK9gLNKFMppN26GQSZyZCKX0BN76KGxeKuHXvzrdx2mahrT8MfPznHOacP0g4U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVScSkLrJOaxbAVYUc4ErWumOW0lkuIo4LQZDK4m9eYDlYrF4k4PE+pHuCdYyAjWxurYRw7yOL1HtVL1ZEYu8pAXxhJzjqrIYwJdd+yiU3amQovgZlCETLWO/eV1Y5JGVGjCsVJt10m0P8JSM8LpuOCliiaYDHCPtg0KHFHlj6bXjNGxcbrIbGCe0Gjq/p4Y4UipYRSYzgjrvpqvTcz/au1Uhxf+iIkk1VSQ2UdhypGO0SQa1GWSEs2HBjCRzOyKSB9LTLQJsGBCcOdPXoTGadl1yu7tWbFymcWRhwM4hBK4cA4VuIEa1IHAIzzDK7xZT9aL9W59zFpzVjazD39kff4AgB+YrA==</latexit><latexit sha1_base64="RFvptE7Whch+fRzONJa/thC7nmk=">AAACDXicbZDLSsNAFIZP6q3WW9Slm8Eq1E1JRNBlUSouK9gLNKFMppN26GQSZyZCKX0BN76KGxeKuHXvzrdx2mahrT8MfPznHOacP0g4U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVScSkLrJOaxbAVYUc4ErWumOW0lkuIo4LQZDK4m9eYDlYrF4k4PE+pHuCdYyAjWxurYRw7yOL1HtVL1ZEYu8pAXxhJzjqrIYwJdd+yiU3amQovgZlCETLWO/eV1Y5JGVGjCsVJt10m0P8JSM8LpuOCliiaYDHCPtg0KHFHlj6bXjNGxcbrIbGCe0Gjq/p4Y4UipYRSYzgjrvpqvTcz/au1Uhxf+iIkk1VSQ2UdhypGO0SQa1GWSEs2HBjCRzOyKSB9LTLQJsGBCcOdPXoTGadl1yu7tWbFymcWRhwM4hBK4cA4VuIEa1IHAIzzDK7xZT9aL9W59zFpzVjazD39kff4AgB+YrA==</latexit><latexit sha1_base64="RFvptE7Whch+fRzONJa/thC7nmk=">AAACDXicbZDLSsNAFIZP6q3WW9Slm8Eq1E1JRNBlUSouK9gLNKFMppN26GQSZyZCKX0BN76KGxeKuHXvzrdx2mahrT8MfPznHOacP0g4U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVScSkLrJOaxbAVYUc4ErWumOW0lkuIo4LQZDK4m9eYDlYrF4k4PE+pHuCdYyAjWxurYRw7yOL1HtVL1ZEYu8pAXxhJzjqrIYwJdd+yiU3amQovgZlCETLWO/eV1Y5JGVGjCsVJt10m0P8JSM8LpuOCliiaYDHCPtg0KHFHlj6bXjNGxcbrIbGCe0Gjq/p4Y4UipYRSYzgjrvpqvTcz/au1Uhxf+iIkk1VSQ2UdhypGO0SQa1GWSEs2HBjCRzOyKSB9LTLQJsGBCcOdPXoTGadl1yu7tWbFymcWRhwM4hBK4cA4VuIEa1IHAIzzDK7xZT9aL9W59zFpzVjazD39kff4AgB+YrA==</latexit>

P (⌦) = 1
<latexit sha1_base64="mWXobk7gSVALz1zVK4nwX4p5GN0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoBch6MWbEcwDkiXMTnqTIbOz68xsIIR8hxcPinj1Y7z5N06SPWhiQUNR1U13V5AIro3rfjsrq2vrG5u5rfz2zu7efuHgsK7jVDGssVjEqhlQjYJLrBluBDYThTQKBDaCwe3UbwxRaR7LRzNK0I9oT/KQM2qs5FdL7fsIe/SMXBOvUyi6ZXcGsky8jBQhQ7VT+Gp3Y5ZGKA0TVOuW5ybGH1NlOBM4ybdTjQllA9rDlqWSRqj98ezoCTm1SpeEsbIlDZmpvyfGNNJ6FAW2M6Kmrxe9qfif10pNeOWPuUxSg5LNF4WpICYm0wRIlytkRowsoUxxeythfaooMzanvA3BW3x5mdTPy55b9h4uipWbLI4cHMMJlMCDS6jAHVShBgye4Ble4c0ZOi/Ou/Mxb11xspkj+APn8wdwNZCQ</latexit><latexit sha1_base64="mWXobk7gSVALz1zVK4nwX4p5GN0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoBch6MWbEcwDkiXMTnqTIbOz68xsIIR8hxcPinj1Y7z5N06SPWhiQUNR1U13V5AIro3rfjsrq2vrG5u5rfz2zu7efuHgsK7jVDGssVjEqhlQjYJLrBluBDYThTQKBDaCwe3UbwxRaR7LRzNK0I9oT/KQM2qs5FdL7fsIe/SMXBOvUyi6ZXcGsky8jBQhQ7VT+Gp3Y5ZGKA0TVOuW5ybGH1NlOBM4ybdTjQllA9rDlqWSRqj98ezoCTm1SpeEsbIlDZmpvyfGNNJ6FAW2M6Kmrxe9qfif10pNeOWPuUxSg5LNF4WpICYm0wRIlytkRowsoUxxeythfaooMzanvA3BW3x5mdTPy55b9h4uipWbLI4cHMMJlMCDS6jAHVShBgye4Ble4c0ZOi/Ou/Mxb11xspkj+APn8wdwNZCQ</latexit><latexit sha1_base64="mWXobk7gSVALz1zVK4nwX4p5GN0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoBch6MWbEcwDkiXMTnqTIbOz68xsIIR8hxcPinj1Y7z5N06SPWhiQUNR1U13V5AIro3rfjsrq2vrG5u5rfz2zu7efuHgsK7jVDGssVjEqhlQjYJLrBluBDYThTQKBDaCwe3UbwxRaR7LRzNK0I9oT/KQM2qs5FdL7fsIe/SMXBOvUyi6ZXcGsky8jBQhQ7VT+Gp3Y5ZGKA0TVOuW5ybGH1NlOBM4ybdTjQllA9rDlqWSRqj98ezoCTm1SpeEsbIlDZmpvyfGNNJ6FAW2M6Kmrxe9qfif10pNeOWPuUxSg5LNF4WpICYm0wRIlytkRowsoUxxeythfaooMzanvA3BW3x5mdTPy55b9h4uipWbLI4cHMMJlMCDS6jAHVShBgye4Ble4c0ZOi/Ou/Mxb11xspkj+APn8wdwNZCQ</latexit><latexit sha1_base64="mWXobk7gSVALz1zVK4nwX4p5GN0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoBch6MWbEcwDkiXMTnqTIbOz68xsIIR8hxcPinj1Y7z5N06SPWhiQUNR1U13V5AIro3rfjsrq2vrG5u5rfz2zu7efuHgsK7jVDGssVjEqhlQjYJLrBluBDYThTQKBDaCwe3UbwxRaR7LRzNK0I9oT/KQM2qs5FdL7fsIe/SMXBOvUyi6ZXcGsky8jBQhQ7VT+Gp3Y5ZGKA0TVOuW5ybGH1NlOBM4ybdTjQllA9rDlqWSRqj98ezoCTm1SpeEsbIlDZmpvyfGNNJ6FAW2M6Kmrxe9qfif10pNeOWPuUxSg5LNF4WpICYm0wRIlytkRowsoUxxeythfaooMzanvA3BW3x5mdTPy55b9h4uipWbLI4cHMMJlMCDS6jAHVShBgye4Ble4c0ZOi/Ou/Mxb11xspkj+APn8wdwNZCQ</latexit>

P (
[

i

Ei) =
X

i

P (Ei)
<latexit sha1_base64="nXqvNKZKPJXSQ1zAsLjWet1YNkg=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdCMURXAZwT6gCWEynbRDJ5MwD6GEbt34K25cKOLWP3Dn3zhps9DWAwPnnnMvd+6JMkalcpxva2l5ZXVtvbJR3dza3tm19/bbMtUCkxZOWSq6EZKEUU5aiipGupkgKIkY6USj68LvPBAhacrv1TgjQYIGnMYUI2Wk0IZe3Y/oAOsspPAmpCfwEvpSJ6by6kUd2jWn4UwBF4lbkhoo4YX2l99PsU4IV5ghKXuuk6kgR0JRzMik6mtJMoRHaEB6hnKUEBnk00sm8NgofRinwjyu4FT9PZGjRMpxEpnOBKmhnPcK8T+vp1V8EeSUZ1oRjmeLYs2gSmERC+xTQbBiY0MQFtT8FeIhEggrE17VhODOn7xI2qcN12m4d2e15lUZRwUcgiNQBy44B01wCzzQAhg8gmfwCt6sJ+vFerc+Zq1LVjlzAP7A+vwBOu6YGw==</latexit><latexit sha1_base64="nXqvNKZKPJXSQ1zAsLjWet1YNkg=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdCMURXAZwT6gCWEynbRDJ5MwD6GEbt34K25cKOLWP3Dn3zhps9DWAwPnnnMvd+6JMkalcpxva2l5ZXVtvbJR3dza3tm19/bbMtUCkxZOWSq6EZKEUU5aiipGupkgKIkY6USj68LvPBAhacrv1TgjQYIGnMYUI2Wk0IZe3Y/oAOsspPAmpCfwEvpSJ6by6kUd2jWn4UwBF4lbkhoo4YX2l99PsU4IV5ghKXuuk6kgR0JRzMik6mtJMoRHaEB6hnKUEBnk00sm8NgofRinwjyu4FT9PZGjRMpxEpnOBKmhnPcK8T+vp1V8EeSUZ1oRjmeLYs2gSmERC+xTQbBiY0MQFtT8FeIhEggrE17VhODOn7xI2qcN12m4d2e15lUZRwUcgiNQBy44B01wCzzQAhg8gmfwCt6sJ+vFerc+Zq1LVjlzAP7A+vwBOu6YGw==</latexit><latexit sha1_base64="nXqvNKZKPJXSQ1zAsLjWet1YNkg=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdCMURXAZwT6gCWEynbRDJ5MwD6GEbt34K25cKOLWP3Dn3zhps9DWAwPnnnMvd+6JMkalcpxva2l5ZXVtvbJR3dza3tm19/bbMtUCkxZOWSq6EZKEUU5aiipGupkgKIkY6USj68LvPBAhacrv1TgjQYIGnMYUI2Wk0IZe3Y/oAOsspPAmpCfwEvpSJ6by6kUd2jWn4UwBF4lbkhoo4YX2l99PsU4IV5ghKXuuk6kgR0JRzMik6mtJMoRHaEB6hnKUEBnk00sm8NgofRinwjyu4FT9PZGjRMpxEpnOBKmhnPcK8T+vp1V8EeSUZ1oRjmeLYs2gSmERC+xTQbBiY0MQFtT8FeIhEggrE17VhODOn7xI2qcN12m4d2e15lUZRwUcgiNQBy44B01wCzzQAhg8gmfwCt6sJ+vFerc+Zq1LVjlzAP7A+vwBOu6YGw==</latexit><latexit sha1_base64="nXqvNKZKPJXSQ1zAsLjWet1YNkg=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdCMURXAZwT6gCWEynbRDJ5MwD6GEbt34K25cKOLWP3Dn3zhps9DWAwPnnnMvd+6JMkalcpxva2l5ZXVtvbJR3dza3tm19/bbMtUCkxZOWSq6EZKEUU5aiipGupkgKIkY6USj68LvPBAhacrv1TgjQYIGnMYUI2Wk0IZe3Y/oAOsspPAmpCfwEvpSJ6by6kUd2jWn4UwBF4lbkhoo4YX2l99PsU4IV5ghKXuuk6kgR0JRzMik6mtJMoRHaEB6hnKUEBnk00sm8NgofRinwjyu4FT9PZGjRMpxEpnOBKmhnPcK8T+vp1V8EeSUZ1oRjmeLYs2gSmERC+xTQbBiY0MQFtT8FeIhEggrE17VhODOn7xI2qcN12m4d2e15lUZRwUcgiNQBy44B01wCzzQAhg8gmfwCt6sJ+vFerc+Zq1LVjlzAP7A+vwBOu6YGw==</latexit>
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Over-used Example

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

Tossing a fair coin once

{H, T} F = 2⌦
<latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit><latexit sha1_base64="SfQrXGg/YVFglqxtxRjpHQWpQZ0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqewWQS9CURBvVrAf0F1LNp1tQ5PskmSFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvHqaLQpDGPVSckGjiT0DTMcOgkCogIObTD0fXUbz+B0iyWD2acQCDIQLKIUWKs5N/gS1x79O8EDEivXHGr7gx4mXg5qaAcjV75y+/HNBUgDeVE667nJibIiDKMcpiU/FRDQuiIDKBrqSQCdJDNbp7gE6v0cRQrW9Lgmfp7IiNC67EIbacgZqgXvan4n9dNTXQRZEwmqQFJ54uilGMT42kAuM8UUMPHlhCqmL0V0yFRhBobU8mG4C2+vExatarnVr37s0r9Ko+jiI7QMTpFHjpHdXSLGqiJKErQM3pFb07qvDjvzse8teDkM4foD5zPH0nVkIo=</latexit>

{}, {H}, {T}, {H, T}

{} -> 0 
{H} -> 0.5 
{T} -> 0.5 
{H, T} -> P({H} ∪{T}) = P({H}) + P({T}) = 1

Valid Probability Function: 

0  P (E)  1 8E 2 F
<latexit sha1_base64="RFvptE7Whch+fRzONJa/thC7nmk=">AAACDXicbZDLSsNAFIZP6q3WW9Slm8Eq1E1JRNBlUSouK9gLNKFMppN26GQSZyZCKX0BN76KGxeKuHXvzrdx2mahrT8MfPznHOacP0g4U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVScSkLrJOaxbAVYUc4ErWumOW0lkuIo4LQZDK4m9eYDlYrF4k4PE+pHuCdYyAjWxurYRw7yOL1HtVL1ZEYu8pAXxhJzjqrIYwJdd+yiU3amQovgZlCETLWO/eV1Y5JGVGjCsVJt10m0P8JSM8LpuOCliiaYDHCPtg0KHFHlj6bXjNGxcbrIbGCe0Gjq/p4Y4UipYRSYzgjrvpqvTcz/au1Uhxf+iIkk1VSQ2UdhypGO0SQa1GWSEs2HBjCRzOyKSB9LTLQJsGBCcOdPXoTGadl1yu7tWbFymcWRhwM4hBK4cA4VuIEa1IHAIzzDK7xZT9aL9W59zFpzVjazD39kff4AgB+YrA==</latexit><latexit sha1_base64="RFvptE7Whch+fRzONJa/thC7nmk=">AAACDXicbZDLSsNAFIZP6q3WW9Slm8Eq1E1JRNBlUSouK9gLNKFMppN26GQSZyZCKX0BN76KGxeKuHXvzrdx2mahrT8MfPznHOacP0g4U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVScSkLrJOaxbAVYUc4ErWumOW0lkuIo4LQZDK4m9eYDlYrF4k4PE+pHuCdYyAjWxurYRw7yOL1HtVL1ZEYu8pAXxhJzjqrIYwJdd+yiU3amQovgZlCETLWO/eV1Y5JGVGjCsVJt10m0P8JSM8LpuOCliiaYDHCPtg0KHFHlj6bXjNGxcbrIbGCe0Gjq/p4Y4UipYRSYzgjrvpqvTcz/au1Uhxf+iIkk1VSQ2UdhypGO0SQa1GWSEs2HBjCRzOyKSB9LTLQJsGBCcOdPXoTGadl1yu7tWbFymcWRhwM4hBK4cA4VuIEa1IHAIzzDK7xZT9aL9W59zFpzVjazD39kff4AgB+YrA==</latexit><latexit sha1_base64="RFvptE7Whch+fRzONJa/thC7nmk=">AAACDXicbZDLSsNAFIZP6q3WW9Slm8Eq1E1JRNBlUSouK9gLNKFMppN26GQSZyZCKX0BN76KGxeKuHXvzrdx2mahrT8MfPznHOacP0g4U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVScSkLrJOaxbAVYUc4ErWumOW0lkuIo4LQZDK4m9eYDlYrF4k4PE+pHuCdYyAjWxurYRw7yOL1HtVL1ZEYu8pAXxhJzjqrIYwJdd+yiU3amQovgZlCETLWO/eV1Y5JGVGjCsVJt10m0P8JSM8LpuOCliiaYDHCPtg0KHFHlj6bXjNGxcbrIbGCe0Gjq/p4Y4UipYRSYzgjrvpqvTcz/au1Uhxf+iIkk1VSQ2UdhypGO0SQa1GWSEs2HBjCRzOyKSB9LTLQJsGBCcOdPXoTGadl1yu7tWbFymcWRhwM4hBK4cA4VuIEa1IHAIzzDK7xZT9aL9W59zFpzVjazD39kff4AgB+YrA==</latexit><latexit sha1_base64="RFvptE7Whch+fRzONJa/thC7nmk=">AAACDXicbZDLSsNAFIZP6q3WW9Slm8Eq1E1JRNBlUSouK9gLNKFMppN26GQSZyZCKX0BN76KGxeKuHXvzrdx2mahrT8MfPznHOacP0g4U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVScSkLrJOaxbAVYUc4ErWumOW0lkuIo4LQZDK4m9eYDlYrF4k4PE+pHuCdYyAjWxurYRw7yOL1HtVL1ZEYu8pAXxhJzjqrIYwJdd+yiU3amQovgZlCETLWO/eV1Y5JGVGjCsVJt10m0P8JSM8LpuOCliiaYDHCPtg0KHFHlj6bXjNGxcbrIbGCe0Gjq/p4Y4UipYRSYzgjrvpqvTcz/au1Uhxf+iIkk1VSQ2UdhypGO0SQa1GWSEs2HBjCRzOyKSB9LTLQJsGBCcOdPXoTGadl1yu7tWbFymcWRhwM4hBK4cA4VuIEa1IHAIzzDK7xZT9aL9W59zFpzVjazD39kff4AgB+YrA==</latexit>

P (⌦) = 1
<latexit sha1_base64="mWXobk7gSVALz1zVK4nwX4p5GN0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoBch6MWbEcwDkiXMTnqTIbOz68xsIIR8hxcPinj1Y7z5N06SPWhiQUNR1U13V5AIro3rfjsrq2vrG5u5rfz2zu7efuHgsK7jVDGssVjEqhlQjYJLrBluBDYThTQKBDaCwe3UbwxRaR7LRzNK0I9oT/KQM2qs5FdL7fsIe/SMXBOvUyi6ZXcGsky8jBQhQ7VT+Gp3Y5ZGKA0TVOuW5ybGH1NlOBM4ybdTjQllA9rDlqWSRqj98ezoCTm1SpeEsbIlDZmpvyfGNNJ6FAW2M6Kmrxe9qfif10pNeOWPuUxSg5LNF4WpICYm0wRIlytkRowsoUxxeythfaooMzanvA3BW3x5mdTPy55b9h4uipWbLI4cHMMJlMCDS6jAHVShBgye4Ble4c0ZOi/Ou/Mxb11xspkj+APn8wdwNZCQ</latexit><latexit sha1_base64="mWXobk7gSVALz1zVK4nwX4p5GN0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoBch6MWbEcwDkiXMTnqTIbOz68xsIIR8hxcPinj1Y7z5N06SPWhiQUNR1U13V5AIro3rfjsrq2vrG5u5rfz2zu7efuHgsK7jVDGssVjEqhlQjYJLrBluBDYThTQKBDaCwe3UbwxRaR7LRzNK0I9oT/KQM2qs5FdL7fsIe/SMXBOvUyi6ZXcGsky8jBQhQ7VT+Gp3Y5ZGKA0TVOuW5ybGH1NlOBM4ybdTjQllA9rDlqWSRqj98ezoCTm1SpeEsbIlDZmpvyfGNNJ6FAW2M6Kmrxe9qfif10pNeOWPuUxSg5LNF4WpICYm0wRIlytkRowsoUxxeythfaooMzanvA3BW3x5mdTPy55b9h4uipWbLI4cHMMJlMCDS6jAHVShBgye4Ble4c0ZOi/Ou/Mxb11xspkj+APn8wdwNZCQ</latexit><latexit sha1_base64="mWXobk7gSVALz1zVK4nwX4p5GN0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoBch6MWbEcwDkiXMTnqTIbOz68xsIIR8hxcPinj1Y7z5N06SPWhiQUNR1U13V5AIro3rfjsrq2vrG5u5rfz2zu7efuHgsK7jVDGssVjEqhlQjYJLrBluBDYThTQKBDaCwe3UbwxRaR7LRzNK0I9oT/KQM2qs5FdL7fsIe/SMXBOvUyi6ZXcGsky8jBQhQ7VT+Gp3Y5ZGKA0TVOuW5ybGH1NlOBM4ybdTjQllA9rDlqWSRqj98ezoCTm1SpeEsbIlDZmpvyfGNNJ6FAW2M6Kmrxe9qfif10pNeOWPuUxSg5LNF4WpICYm0wRIlytkRowsoUxxeythfaooMzanvA3BW3x5mdTPy55b9h4uipWbLI4cHMMJlMCDS6jAHVShBgye4Ble4c0ZOi/Ou/Mxb11xspkj+APn8wdwNZCQ</latexit><latexit sha1_base64="mWXobk7gSVALz1zVK4nwX4p5GN0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoBch6MWbEcwDkiXMTnqTIbOz68xsIIR8hxcPinj1Y7z5N06SPWhiQUNR1U13V5AIro3rfjsrq2vrG5u5rfz2zu7efuHgsK7jVDGssVjEqhlQjYJLrBluBDYThTQKBDaCwe3UbwxRaR7LRzNK0I9oT/KQM2qs5FdL7fsIe/SMXBOvUyi6ZXcGsky8jBQhQ7VT+Gp3Y5ZGKA0TVOuW5ybGH1NlOBM4ybdTjQllA9rDlqWSRqj98ezoCTm1SpeEsbIlDZmpvyfGNNJ6FAW2M6Kmrxe9qfif10pNeOWPuUxSg5LNF4WpICYm0wRIlytkRowsoUxxeythfaooMzanvA3BW3x5mdTPy55b9h4uipWbLI4cHMMJlMCDS6jAHVShBgye4Ble4c0ZOi/Ou/Mxb11xspkj+APn8wdwNZCQ</latexit>

P (
[

i

Ei) =
X

i

P (Ei)
<latexit sha1_base64="nXqvNKZKPJXSQ1zAsLjWet1YNkg=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdCMURXAZwT6gCWEynbRDJ5MwD6GEbt34K25cKOLWP3Dn3zhps9DWAwPnnnMvd+6JMkalcpxva2l5ZXVtvbJR3dza3tm19/bbMtUCkxZOWSq6EZKEUU5aiipGupkgKIkY6USj68LvPBAhacrv1TgjQYIGnMYUI2Wk0IZe3Y/oAOsspPAmpCfwEvpSJ6by6kUd2jWn4UwBF4lbkhoo4YX2l99PsU4IV5ghKXuuk6kgR0JRzMik6mtJMoRHaEB6hnKUEBnk00sm8NgofRinwjyu4FT9PZGjRMpxEpnOBKmhnPcK8T+vp1V8EeSUZ1oRjmeLYs2gSmERC+xTQbBiY0MQFtT8FeIhEggrE17VhODOn7xI2qcN12m4d2e15lUZRwUcgiNQBy44B01wCzzQAhg8gmfwCt6sJ+vFerc+Zq1LVjlzAP7A+vwBOu6YGw==</latexit><latexit sha1_base64="nXqvNKZKPJXSQ1zAsLjWet1YNkg=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdCMURXAZwT6gCWEynbRDJ5MwD6GEbt34K25cKOLWP3Dn3zhps9DWAwPnnnMvd+6JMkalcpxva2l5ZXVtvbJR3dza3tm19/bbMtUCkxZOWSq6EZKEUU5aiipGupkgKIkY6USj68LvPBAhacrv1TgjQYIGnMYUI2Wk0IZe3Y/oAOsspPAmpCfwEvpSJ6by6kUd2jWn4UwBF4lbkhoo4YX2l99PsU4IV5ghKXuuk6kgR0JRzMik6mtJMoRHaEB6hnKUEBnk00sm8NgofRinwjyu4FT9PZGjRMpxEpnOBKmhnPcK8T+vp1V8EeSUZ1oRjmeLYs2gSmERC+xTQbBiY0MQFtT8FeIhEggrE17VhODOn7xI2qcN12m4d2e15lUZRwUcgiNQBy44B01wCzzQAhg8gmfwCt6sJ+vFerc+Zq1LVjlzAP7A+vwBOu6YGw==</latexit><latexit sha1_base64="nXqvNKZKPJXSQ1zAsLjWet1YNkg=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdCMURXAZwT6gCWEynbRDJ5MwD6GEbt34K25cKOLWP3Dn3zhps9DWAwPnnnMvd+6JMkalcpxva2l5ZXVtvbJR3dza3tm19/bbMtUCkxZOWSq6EZKEUU5aiipGupkgKIkY6USj68LvPBAhacrv1TgjQYIGnMYUI2Wk0IZe3Y/oAOsspPAmpCfwEvpSJ6by6kUd2jWn4UwBF4lbkhoo4YX2l99PsU4IV5ghKXuuk6kgR0JRzMik6mtJMoRHaEB6hnKUEBnk00sm8NgofRinwjyu4FT9PZGjRMpxEpnOBKmhnPcK8T+vp1V8EeSUZ1oRjmeLYs2gSmERC+xTQbBiY0MQFtT8FeIhEggrE17VhODOn7xI2qcN12m4d2e15lUZRwUcgiNQBy44B01wCzzQAhg8gmfwCt6sJ+vFerc+Zq1LVjlzAP7A+vwBOu6YGw==</latexit><latexit sha1_base64="nXqvNKZKPJXSQ1zAsLjWet1YNkg=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdCMURXAZwT6gCWEynbRDJ5MwD6GEbt34K25cKOLWP3Dn3zhps9DWAwPnnnMvd+6JMkalcpxva2l5ZXVtvbJR3dza3tm19/bbMtUCkxZOWSq6EZKEUU5aiipGupkgKIkY6USj68LvPBAhacrv1TgjQYIGnMYUI2Wk0IZe3Y/oAOsspPAmpCfwEvpSJ6by6kUd2jWn4UwBF4lbkhoo4YX2l99PsU4IV5ghKXuuk6kgR0JRzMik6mtJMoRHaEB6hnKUEBnk00sm8NgofRinwjyu4FT9PZGjRMpxEpnOBKmhnPcK8T+vp1V8EeSUZ1oRjmeLYs2gSmERC+xTQbBiY0MQFtT8FeIhEggrE17VhODOn7xI2qcN12m4d2e15lUZRwUcgiNQBy44B01wCzzQAhg8gmfwCt6sJ+vFerc+Zq1LVjlzAP7A+vwBOu6YGw==</latexit>
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• Random variable X assigns a number to each 
outcome: 

• Use             to mean the event  

• Probability mass function (pmf) gives probability that 
X takes the value a: 

• Cumulative distribution function (cdf) gives probability 
that X takes any value up to a:

Random Variables
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• Random variable X assigns a number to each 
outcome: 

• Use             to mean the event  

• Probability mass function (pmf) gives probability that 
X takes the value a: 

• Cumulative distribution function (cdf) gives probability 
that X takes any value up to a:

Random Variables

X : ⌦ ! R
<latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit><latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit><latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit><latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit>
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• Random variable X assigns a number to each 
outcome: 

• Use             to mean the event  

• Probability mass function (pmf) gives probability that 
X takes the value a: 

• Cumulative distribution function (cdf) gives probability 
that X takes any value up to a:

Random Variables

X : ⌦ ! R
<latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit><latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit><latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit><latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit>

{!|X(!) = a}
<latexit sha1_base64="YsY35f2yAhhtgpSHDy042W3QEfc=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgxCbsiqCNELSxjGAukF3C7GQ2GTKXZWZWCGsKG1/FxkIRWx/CzrdxkmyhiT8MfPznHM6cP0oY1cbzvp3Cyura+kZxs7S1vbO75+4ftLRMFSZNLJlUnQhpwqggTUMNI51EEcQjRtrR6Hpab98TpakUd2ackJCjgaAxxchYq+eWgwwGkpMBgg+wU53jCbyEKJj03IpX82aCy+DnUAG5Gj33K+hLnHIiDGZI667vJSbMkDIUMzIpBakmCcIjNCBdiwJxosNsdsQEHlunD2Op7BMGztzfExniWo95ZDs5MkO9WJua/9W6qYkvwoyKJDVE4PmiOGXQSDhNBPapItiwsQWEFbV/hXiIFMLG5layIfiLJy9D67TmezX/9qxSv8rjKIIyOAJV4INzUAc3oAGaAINH8AxewZvz5Lw4787HvLXg5DOH4I+czx9SDpaW</latexit><latexit sha1_base64="YsY35f2yAhhtgpSHDy042W3QEfc=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgxCbsiqCNELSxjGAukF3C7GQ2GTKXZWZWCGsKG1/FxkIRWx/CzrdxkmyhiT8MfPznHM6cP0oY1cbzvp3Cyura+kZxs7S1vbO75+4ftLRMFSZNLJlUnQhpwqggTUMNI51EEcQjRtrR6Hpab98TpakUd2ackJCjgaAxxchYq+eWgwwGkpMBgg+wU53jCbyEKJj03IpX82aCy+DnUAG5Gj33K+hLnHIiDGZI667vJSbMkDIUMzIpBakmCcIjNCBdiwJxosNsdsQEHlunD2Op7BMGztzfExniWo95ZDs5MkO9WJua/9W6qYkvwoyKJDVE4PmiOGXQSDhNBPapItiwsQWEFbV/hXiIFMLG5layIfiLJy9D67TmezX/9qxSv8rjKIIyOAJV4INzUAc3oAGaAINH8AxewZvz5Lw4787HvLXg5DOH4I+czx9SDpaW</latexit><latexit sha1_base64="YsY35f2yAhhtgpSHDy042W3QEfc=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgxCbsiqCNELSxjGAukF3C7GQ2GTKXZWZWCGsKG1/FxkIRWx/CzrdxkmyhiT8MfPznHM6cP0oY1cbzvp3Cyura+kZxs7S1vbO75+4ftLRMFSZNLJlUnQhpwqggTUMNI51EEcQjRtrR6Hpab98TpakUd2ackJCjgaAxxchYq+eWgwwGkpMBgg+wU53jCbyEKJj03IpX82aCy+DnUAG5Gj33K+hLnHIiDGZI667vJSbMkDIUMzIpBakmCcIjNCBdiwJxosNsdsQEHlunD2Op7BMGztzfExniWo95ZDs5MkO9WJua/9W6qYkvwoyKJDVE4PmiOGXQSDhNBPapItiwsQWEFbV/hXiIFMLG5layIfiLJy9D67TmezX/9qxSv8rjKIIyOAJV4INzUAc3oAGaAINH8AxewZvz5Lw4787HvLXg5DOH4I+czx9SDpaW</latexit><latexit sha1_base64="YsY35f2yAhhtgpSHDy042W3QEfc=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgxCbsiqCNELSxjGAukF3C7GQ2GTKXZWZWCGsKG1/FxkIRWx/CzrdxkmyhiT8MfPznHM6cP0oY1cbzvp3Cyura+kZxs7S1vbO75+4ftLRMFSZNLJlUnQhpwqggTUMNI51EEcQjRtrR6Hpab98TpakUd2ackJCjgaAxxchYq+eWgwwGkpMBgg+wU53jCbyEKJj03IpX82aCy+DnUAG5Gj33K+hLnHIiDGZI667vJSbMkDIUMzIpBakmCcIjNCBdiwJxosNsdsQEHlunD2Op7BMGztzfExniWo95ZDs5MkO9WJua/9W6qYkvwoyKJDVE4PmiOGXQSDhNBPapItiwsQWEFbV/hXiIFMLG5layIfiLJy9D67TmezX/9qxSv8rjKIIyOAJV4INzUAc3oAGaAINH8AxewZvz5Lw4787HvLXg5DOH4I+czx9SDpaW</latexit>

X = a
<latexit sha1_base64="TYuVBe/jauR5qltiOq/4icv6QBo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgmkLbSib7aZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0tr6xuVXeruzs7u0fVA+PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDfz209cG5GoR5ykPIjpUIlIMIpW8jvkhtB+tebW3TnIKvEKUoMCzX71qzdIWBZzhUxSY7qem2KQU42CST6t9DLDU8rGdMi7lioacxPk82On5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzL7nAyE5gzlxBLKtLC3EjaimjK0+VRsCN7yy6ukdVH33Lr3cFlr3BZxlOEETuEcPLiCBtxDE3xgIOAZXuHNUc6L8+58LFpLTjFzDH/gfP4AnEWN4g==</latexit><latexit sha1_base64="TYuVBe/jauR5qltiOq/4icv6QBo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgmkLbSib7aZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0tr6xuVXeruzs7u0fVA+PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDfz209cG5GoR5ykPIjpUIlIMIpW8jvkhtB+tebW3TnIKvEKUoMCzX71qzdIWBZzhUxSY7qem2KQU42CST6t9DLDU8rGdMi7lioacxPk82On5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzL7nAyE5gzlxBLKtLC3EjaimjK0+VRsCN7yy6ukdVH33Lr3cFlr3BZxlOEETuEcPLiCBtxDE3xgIOAZXuHNUc6L8+58LFpLTjFzDH/gfP4AnEWN4g==</latexit><latexit sha1_base64="TYuVBe/jauR5qltiOq/4icv6QBo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgmkLbSib7aZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0tr6xuVXeruzs7u0fVA+PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDfz209cG5GoR5ykPIjpUIlIMIpW8jvkhtB+tebW3TnIKvEKUoMCzX71qzdIWBZzhUxSY7qem2KQU42CST6t9DLDU8rGdMi7lioacxPk82On5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzL7nAyE5gzlxBLKtLC3EjaimjK0+VRsCN7yy6ukdVH33Lr3cFlr3BZxlOEETuEcPLiCBtxDE3xgIOAZXuHNUc6L8+58LFpLTjFzDH/gfP4AnEWN4g==</latexit><latexit sha1_base64="TYuVBe/jauR5qltiOq/4icv6QBo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgmkLbSib7aZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0tr6xuVXeruzs7u0fVA+PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDfz209cG5GoR5ykPIjpUIlIMIpW8jvkhtB+tebW3TnIKvEKUoMCzX71qzdIWBZzhUxSY7qem2KQU42CST6t9DLDU8rGdMi7lioacxPk82On5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzL7nAyE5gzlxBLKtLC3EjaimjK0+VRsCN7yy6ukdVH33Lr3cFlr3BZxlOEETuEcPLiCBtxDE3xgIOAZXuHNUc6L8+58LFpLTjFzDH/gfP4AnEWN4g==</latexit>
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• Random variable X assigns a number to each 
outcome: 

• Use             to mean the event  

• Probability mass function (pmf) gives probability that 
X takes the value a: 

• Cumulative distribution function (cdf) gives probability 
that X takes any value up to a:

Random Variables

X : ⌦ ! R
<latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit><latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit><latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit><latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit>

{!|X(!) = a}
<latexit sha1_base64="YsY35f2yAhhtgpSHDy042W3QEfc=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgxCbsiqCNELSxjGAukF3C7GQ2GTKXZWZWCGsKG1/FxkIRWx/CzrdxkmyhiT8MfPznHM6cP0oY1cbzvp3Cyura+kZxs7S1vbO75+4ftLRMFSZNLJlUnQhpwqggTUMNI51EEcQjRtrR6Hpab98TpakUd2ackJCjgaAxxchYq+eWgwwGkpMBgg+wU53jCbyEKJj03IpX82aCy+DnUAG5Gj33K+hLnHIiDGZI667vJSbMkDIUMzIpBakmCcIjNCBdiwJxosNsdsQEHlunD2Op7BMGztzfExniWo95ZDs5MkO9WJua/9W6qYkvwoyKJDVE4PmiOGXQSDhNBPapItiwsQWEFbV/hXiIFMLG5layIfiLJy9D67TmezX/9qxSv8rjKIIyOAJV4INzUAc3oAGaAINH8AxewZvz5Lw4787HvLXg5DOH4I+czx9SDpaW</latexit><latexit sha1_base64="YsY35f2yAhhtgpSHDy042W3QEfc=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgxCbsiqCNELSxjGAukF3C7GQ2GTKXZWZWCGsKG1/FxkIRWx/CzrdxkmyhiT8MfPznHM6cP0oY1cbzvp3Cyura+kZxs7S1vbO75+4ftLRMFSZNLJlUnQhpwqggTUMNI51EEcQjRtrR6Hpab98TpakUd2ackJCjgaAxxchYq+eWgwwGkpMBgg+wU53jCbyEKJj03IpX82aCy+DnUAG5Gj33K+hLnHIiDGZI667vJSbMkDIUMzIpBakmCcIjNCBdiwJxosNsdsQEHlunD2Op7BMGztzfExniWo95ZDs5MkO9WJua/9W6qYkvwoyKJDVE4PmiOGXQSDhNBPapItiwsQWEFbV/hXiIFMLG5layIfiLJy9D67TmezX/9qxSv8rjKIIyOAJV4INzUAc3oAGaAINH8AxewZvz5Lw4787HvLXg5DOH4I+czx9SDpaW</latexit><latexit sha1_base64="YsY35f2yAhhtgpSHDy042W3QEfc=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgxCbsiqCNELSxjGAukF3C7GQ2GTKXZWZWCGsKG1/FxkIRWx/CzrdxkmyhiT8MfPznHM6cP0oY1cbzvp3Cyura+kZxs7S1vbO75+4ftLRMFSZNLJlUnQhpwqggTUMNI51EEcQjRtrR6Hpab98TpakUd2ackJCjgaAxxchYq+eWgwwGkpMBgg+wU53jCbyEKJj03IpX82aCy+DnUAG5Gj33K+hLnHIiDGZI667vJSbMkDIUMzIpBakmCcIjNCBdiwJxosNsdsQEHlunD2Op7BMGztzfExniWo95ZDs5MkO9WJua/9W6qYkvwoyKJDVE4PmiOGXQSDhNBPapItiwsQWEFbV/hXiIFMLG5layIfiLJy9D67TmezX/9qxSv8rjKIIyOAJV4INzUAc3oAGaAINH8AxewZvz5Lw4787HvLXg5DOH4I+czx9SDpaW</latexit><latexit sha1_base64="YsY35f2yAhhtgpSHDy042W3QEfc=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgxCbsiqCNELSxjGAukF3C7GQ2GTKXZWZWCGsKG1/FxkIRWx/CzrdxkmyhiT8MfPznHM6cP0oY1cbzvp3Cyura+kZxs7S1vbO75+4ftLRMFSZNLJlUnQhpwqggTUMNI51EEcQjRtrR6Hpab98TpakUd2ackJCjgaAxxchYq+eWgwwGkpMBgg+wU53jCbyEKJj03IpX82aCy+DnUAG5Gj33K+hLnHIiDGZI667vJSbMkDIUMzIpBakmCcIjNCBdiwJxosNsdsQEHlunD2Op7BMGztzfExniWo95ZDs5MkO9WJua/9W6qYkvwoyKJDVE4PmiOGXQSDhNBPapItiwsQWEFbV/hXiIFMLG5layIfiLJy9D67TmezX/9qxSv8rjKIIyOAJV4INzUAc3oAGaAINH8AxewZvz5Lw4787HvLXg5DOH4I+czx9SDpaW</latexit>

X = a
<latexit sha1_base64="TYuVBe/jauR5qltiOq/4icv6QBo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgmkLbSib7aZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0tr6xuVXeruzs7u0fVA+PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDfz209cG5GoR5ykPIjpUIlIMIpW8jvkhtB+tebW3TnIKvEKUoMCzX71qzdIWBZzhUxSY7qem2KQU42CST6t9DLDU8rGdMi7lioacxPk82On5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzL7nAyE5gzlxBLKtLC3EjaimjK0+VRsCN7yy6ukdVH33Lr3cFlr3BZxlOEETuEcPLiCBtxDE3xgIOAZXuHNUc6L8+58LFpLTjFzDH/gfP4AnEWN4g==</latexit><latexit sha1_base64="TYuVBe/jauR5qltiOq/4icv6QBo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgmkLbSib7aZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0tr6xuVXeruzs7u0fVA+PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDfz209cG5GoR5ykPIjpUIlIMIpW8jvkhtB+tebW3TnIKvEKUoMCzX71qzdIWBZzhUxSY7qem2KQU42CST6t9DLDU8rGdMi7lioacxPk82On5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzL7nAyE5gzlxBLKtLC3EjaimjK0+VRsCN7yy6ukdVH33Lr3cFlr3BZxlOEETuEcPLiCBtxDE3xgIOAZXuHNUc6L8+58LFpLTjFzDH/gfP4AnEWN4g==</latexit><latexit sha1_base64="TYuVBe/jauR5qltiOq/4icv6QBo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgmkLbSib7aZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0tr6xuVXeruzs7u0fVA+PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDfz209cG5GoR5ykPIjpUIlIMIpW8jvkhtB+tebW3TnIKvEKUoMCzX71qzdIWBZzhUxSY7qem2KQU42CST6t9DLDU8rGdMi7lioacxPk82On5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzL7nAyE5gzlxBLKtLC3EjaimjK0+VRsCN7yy6ukdVH33Lr3cFlr3BZxlOEETuEcPLiCBtxDE3xgIOAZXuHNUc6L8+58LFpLTjFzDH/gfP4AnEWN4g==</latexit><latexit sha1_base64="TYuVBe/jauR5qltiOq/4icv6QBo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgmkLbSib7aZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0tr6xuVXeruzs7u0fVA+PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDfz209cG5GoR5ykPIjpUIlIMIpW8jvkhtB+tebW3TnIKvEKUoMCzX71qzdIWBZzhUxSY7qem2KQU42CST6t9DLDU8rGdMi7lioacxPk82On5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzL7nAyE5gzlxBLKtLC3EjaimjK0+VRsCN7yy6ukdVH33Lr3cFlr3BZxlOEETuEcPLiCBtxDE3xgIOAZXuHNUc6L8+58LFpLTjFzDH/gfP4AnEWN4g==</latexit>

p(a) = Pr(X = a)
<latexit sha1_base64="ONMuXh3wL8HR/hXT1mK+wkzcJck=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAYhuYRdEfQiBL14jGAekCyhdzKbDJl9MDMbCEv+xIsHRbz6J978GyfJHjSxoOmiqpvpKT8RXGnH+bYKG5tb2zvF3dLe/sHhkX180lJxKilr0ljEsuOjYoJHrKm5FqyTSIahL1jbH9/P/faEScXj6ElPE+aFOIx4wClqI/VtO6lgldyShqx0TMNq3y47NWcBsk7cnJQhR6Nvf/UGMU1DFmkqUKmu6yTay1BqTgWblXqpYgnSMQ5Z19AIQ6a8bHH5jFwYZUCCWJqKNFmovzcyDJWahr6ZDFGP1Ko3F//zuqkObryMR0mqWUSXDwWpIDom8xjIgEtGtZgaglRycyuhI5RItQmrZEJwV7+8TlqXNdepuY9X5fpdHkcRzuAcKuDCNdThARrQBAoTeIZXeLMy68V6tz6WowUr3zmFP7A+fwDdDJEz</latexit><latexit sha1_base64="ONMuXh3wL8HR/hXT1mK+wkzcJck=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAYhuYRdEfQiBL14jGAekCyhdzKbDJl9MDMbCEv+xIsHRbz6J978GyfJHjSxoOmiqpvpKT8RXGnH+bYKG5tb2zvF3dLe/sHhkX180lJxKilr0ljEsuOjYoJHrKm5FqyTSIahL1jbH9/P/faEScXj6ElPE+aFOIx4wClqI/VtO6lgldyShqx0TMNq3y47NWcBsk7cnJQhR6Nvf/UGMU1DFmkqUKmu6yTay1BqTgWblXqpYgnSMQ5Z19AIQ6a8bHH5jFwYZUCCWJqKNFmovzcyDJWahr6ZDFGP1Ko3F//zuqkObryMR0mqWUSXDwWpIDom8xjIgEtGtZgaglRycyuhI5RItQmrZEJwV7+8TlqXNdepuY9X5fpdHkcRzuAcKuDCNdThARrQBAoTeIZXeLMy68V6tz6WowUr3zmFP7A+fwDdDJEz</latexit><latexit sha1_base64="ONMuXh3wL8HR/hXT1mK+wkzcJck=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAYhuYRdEfQiBL14jGAekCyhdzKbDJl9MDMbCEv+xIsHRbz6J978GyfJHjSxoOmiqpvpKT8RXGnH+bYKG5tb2zvF3dLe/sHhkX180lJxKilr0ljEsuOjYoJHrKm5FqyTSIahL1jbH9/P/faEScXj6ElPE+aFOIx4wClqI/VtO6lgldyShqx0TMNq3y47NWcBsk7cnJQhR6Nvf/UGMU1DFmkqUKmu6yTay1BqTgWblXqpYgnSMQ5Z19AIQ6a8bHH5jFwYZUCCWJqKNFmovzcyDJWahr6ZDFGP1Ko3F//zuqkObryMR0mqWUSXDwWpIDom8xjIgEtGtZgaglRycyuhI5RItQmrZEJwV7+8TlqXNdepuY9X5fpdHkcRzuAcKuDCNdThARrQBAoTeIZXeLMy68V6tz6WowUr3zmFP7A+fwDdDJEz</latexit><latexit sha1_base64="ONMuXh3wL8HR/hXT1mK+wkzcJck=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAYhuYRdEfQiBL14jGAekCyhdzKbDJl9MDMbCEv+xIsHRbz6J978GyfJHjSxoOmiqpvpKT8RXGnH+bYKG5tb2zvF3dLe/sHhkX180lJxKilr0ljEsuOjYoJHrKm5FqyTSIahL1jbH9/P/faEScXj6ElPE+aFOIx4wClqI/VtO6lgldyShqx0TMNq3y47NWcBsk7cnJQhR6Nvf/UGMU1DFmkqUKmu6yTay1BqTgWblXqpYgnSMQ5Z19AIQ6a8bHH5jFwYZUCCWJqKNFmovzcyDJWahr6ZDFGP1Ko3F//zuqkObryMR0mqWUSXDwWpIDom8xjIgEtGtZgaglRycyuhI5RItQmrZEJwV7+8TlqXNdepuY9X5fpdHkcRzuAcKuDCNdThARrQBAoTeIZXeLMy68V6tz6WowUr3zmFP7A+fwDdDJEz</latexit>
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• Random variable X assigns a number to each 
outcome: 

• Use             to mean the event  

• Probability mass function (pmf) gives probability that 
X takes the value a: 

• Cumulative distribution function (cdf) gives probability 
that X takes any value up to a:

Random Variables

X : ⌦ ! R
<latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit><latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit><latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit><latexit sha1_base64="fy0OMjIHgBhyiYr1x56uw92lYRE=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQXFVdOPOKvYBTSiT6aQdOpOEmYlQQt34K25cKOLWv3Dn3zhps9DWAwOHc+5l7jlBwpnSjvNtLSwuLa+sltbK6xubW9v2zm5TxakktEFiHst2gBXlLKINzTSn7URSLAJOW8HwKvdbD1QqFkf3epRQX+B+xEJGsDZS195vXyDvRtA+Rp6OkSewHgRBdjfu2hWn6kyA5olbkAoUqHftL68Xk1TQSBOOleq4TqL9DEvNCKfjspcqmmAyxH3aMTTCgio/myQYoyOj9FAYS/MijSbq740MC6VGIjCT+YVq1svF/7xOqsNzP2NRkmoakelHYcqRyZrXgXpMUqL5yBBMJDO3IjLAEhNtSiubEtzZyPOkeVJ1nap7e1qpXRZ1lOAADuEYXDiDGlxDHRpA4BGe4RXerCfrxXq3PqajC1axswd/YH3+AEizliU=</latexit>

{!|X(!) = a}
<latexit sha1_base64="YsY35f2yAhhtgpSHDy042W3QEfc=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgxCbsiqCNELSxjGAukF3C7GQ2GTKXZWZWCGsKG1/FxkIRWx/CzrdxkmyhiT8MfPznHM6cP0oY1cbzvp3Cyura+kZxs7S1vbO75+4ftLRMFSZNLJlUnQhpwqggTUMNI51EEcQjRtrR6Hpab98TpakUd2ackJCjgaAxxchYq+eWgwwGkpMBgg+wU53jCbyEKJj03IpX82aCy+DnUAG5Gj33K+hLnHIiDGZI667vJSbMkDIUMzIpBakmCcIjNCBdiwJxosNsdsQEHlunD2Op7BMGztzfExniWo95ZDs5MkO9WJua/9W6qYkvwoyKJDVE4PmiOGXQSDhNBPapItiwsQWEFbV/hXiIFMLG5layIfiLJy9D67TmezX/9qxSv8rjKIIyOAJV4INzUAc3oAGaAINH8AxewZvz5Lw4787HvLXg5DOH4I+czx9SDpaW</latexit><latexit sha1_base64="YsY35f2yAhhtgpSHDy042W3QEfc=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgxCbsiqCNELSxjGAukF3C7GQ2GTKXZWZWCGsKG1/FxkIRWx/CzrdxkmyhiT8MfPznHM6cP0oY1cbzvp3Cyura+kZxs7S1vbO75+4ftLRMFSZNLJlUnQhpwqggTUMNI51EEcQjRtrR6Hpab98TpakUd2ackJCjgaAxxchYq+eWgwwGkpMBgg+wU53jCbyEKJj03IpX82aCy+DnUAG5Gj33K+hLnHIiDGZI667vJSbMkDIUMzIpBakmCcIjNCBdiwJxosNsdsQEHlunD2Op7BMGztzfExniWo95ZDs5MkO9WJua/9W6qYkvwoyKJDVE4PmiOGXQSDhNBPapItiwsQWEFbV/hXiIFMLG5layIfiLJy9D67TmezX/9qxSv8rjKIIyOAJV4INzUAc3oAGaAINH8AxewZvz5Lw4787HvLXg5DOH4I+czx9SDpaW</latexit><latexit sha1_base64="YsY35f2yAhhtgpSHDy042W3QEfc=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgxCbsiqCNELSxjGAukF3C7GQ2GTKXZWZWCGsKG1/FxkIRWx/CzrdxkmyhiT8MfPznHM6cP0oY1cbzvp3Cyura+kZxs7S1vbO75+4ftLRMFSZNLJlUnQhpwqggTUMNI51EEcQjRtrR6Hpab98TpakUd2ackJCjgaAxxchYq+eWgwwGkpMBgg+wU53jCbyEKJj03IpX82aCy+DnUAG5Gj33K+hLnHIiDGZI667vJSbMkDIUMzIpBakmCcIjNCBdiwJxosNsdsQEHlunD2Op7BMGztzfExniWo95ZDs5MkO9WJua/9W6qYkvwoyKJDVE4PmiOGXQSDhNBPapItiwsQWEFbV/hXiIFMLG5layIfiLJy9D67TmezX/9qxSv8rjKIIyOAJV4INzUAc3oAGaAINH8AxewZvz5Lw4787HvLXg5DOH4I+czx9SDpaW</latexit><latexit sha1_base64="YsY35f2yAhhtgpSHDy042W3QEfc=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgxCbsiqCNELSxjGAukF3C7GQ2GTKXZWZWCGsKG1/FxkIRWx/CzrdxkmyhiT8MfPznHM6cP0oY1cbzvp3Cyura+kZxs7S1vbO75+4ftLRMFSZNLJlUnQhpwqggTUMNI51EEcQjRtrR6Hpab98TpakUd2ackJCjgaAxxchYq+eWgwwGkpMBgg+wU53jCbyEKJj03IpX82aCy+DnUAG5Gj33K+hLnHIiDGZI667vJSbMkDIUMzIpBakmCcIjNCBdiwJxosNsdsQEHlunD2Op7BMGztzfExniWo95ZDs5MkO9WJua/9W6qYkvwoyKJDVE4PmiOGXQSDhNBPapItiwsQWEFbV/hXiIFMLG5layIfiLJy9D67TmezX/9qxSv8rjKIIyOAJV4INzUAc3oAGaAINH8AxewZvz5Lw4787HvLXg5DOH4I+czx9SDpaW</latexit>

X = a
<latexit sha1_base64="TYuVBe/jauR5qltiOq/4icv6QBo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgmkLbSib7aZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0tr6xuVXeruzs7u0fVA+PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDfz209cG5GoR5ykPIjpUIlIMIpW8jvkhtB+tebW3TnIKvEKUoMCzX71qzdIWBZzhUxSY7qem2KQU42CST6t9DLDU8rGdMi7lioacxPk82On5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzL7nAyE5gzlxBLKtLC3EjaimjK0+VRsCN7yy6ukdVH33Lr3cFlr3BZxlOEETuEcPLiCBtxDE3xgIOAZXuHNUc6L8+58LFpLTjFzDH/gfP4AnEWN4g==</latexit><latexit sha1_base64="TYuVBe/jauR5qltiOq/4icv6QBo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgmkLbSib7aZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0tr6xuVXeruzs7u0fVA+PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDfz209cG5GoR5ykPIjpUIlIMIpW8jvkhtB+tebW3TnIKvEKUoMCzX71qzdIWBZzhUxSY7qem2KQU42CST6t9DLDU8rGdMi7lioacxPk82On5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzL7nAyE5gzlxBLKtLC3EjaimjK0+VRsCN7yy6ukdVH33Lr3cFlr3BZxlOEETuEcPLiCBtxDE3xgIOAZXuHNUc6L8+58LFpLTjFzDH/gfP4AnEWN4g==</latexit><latexit sha1_base64="TYuVBe/jauR5qltiOq/4icv6QBo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgmkLbSib7aZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0tr6xuVXeruzs7u0fVA+PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDfz209cG5GoR5ykPIjpUIlIMIpW8jvkhtB+tebW3TnIKvEKUoMCzX71qzdIWBZzhUxSY7qem2KQU42CST6t9DLDU8rGdMi7lioacxPk82On5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzL7nAyE5gzlxBLKtLC3EjaimjK0+VRsCN7yy6ukdVH33Lr3cFlr3BZxlOEETuEcPLiCBtxDE3xgIOAZXuHNUc6L8+58LFpLTjFzDH/gfP4AnEWN4g==</latexit><latexit sha1_base64="TYuVBe/jauR5qltiOq/4icv6QBo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgmkLbSib7aZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0tr6xuVXeruzs7u0fVA+PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDfz209cG5GoR5ykPIjpUIlIMIpW8jvkhtB+tebW3TnIKvEKUoMCzX71qzdIWBZzhUxSY7qem2KQU42CST6t9DLDU8rGdMi7lioacxPk82On5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzL7nAyE5gzlxBLKtLC3EjaimjK0+VRsCN7yy6ukdVH33Lr3cFlr3BZxlOEETuEcPLiCBtxDE3xgIOAZXuHNUc6L8+58LFpLTjFzDH/gfP4AnEWN4g==</latexit>

p(a) = Pr(X = a)
<latexit sha1_base64="ONMuXh3wL8HR/hXT1mK+wkzcJck=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAYhuYRdEfQiBL14jGAekCyhdzKbDJl9MDMbCEv+xIsHRbz6J978GyfJHjSxoOmiqpvpKT8RXGnH+bYKG5tb2zvF3dLe/sHhkX180lJxKilr0ljEsuOjYoJHrKm5FqyTSIahL1jbH9/P/faEScXj6ElPE+aFOIx4wClqI/VtO6lgldyShqx0TMNq3y47NWcBsk7cnJQhR6Nvf/UGMU1DFmkqUKmu6yTay1BqTgWblXqpYgnSMQ5Z19AIQ6a8bHH5jFwYZUCCWJqKNFmovzcyDJWahr6ZDFGP1Ko3F//zuqkObryMR0mqWUSXDwWpIDom8xjIgEtGtZgaglRycyuhI5RItQmrZEJwV7+8TlqXNdepuY9X5fpdHkcRzuAcKuDCNdThARrQBAoTeIZXeLMy68V6tz6WowUr3zmFP7A+fwDdDJEz</latexit><latexit sha1_base64="ONMuXh3wL8HR/hXT1mK+wkzcJck=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAYhuYRdEfQiBL14jGAekCyhdzKbDJl9MDMbCEv+xIsHRbz6J978GyfJHjSxoOmiqpvpKT8RXGnH+bYKG5tb2zvF3dLe/sHhkX180lJxKilr0ljEsuOjYoJHrKm5FqyTSIahL1jbH9/P/faEScXj6ElPE+aFOIx4wClqI/VtO6lgldyShqx0TMNq3y47NWcBsk7cnJQhR6Nvf/UGMU1DFmkqUKmu6yTay1BqTgWblXqpYgnSMQ5Z19AIQ6a8bHH5jFwYZUCCWJqKNFmovzcyDJWahr6ZDFGP1Ko3F//zuqkObryMR0mqWUSXDwWpIDom8xjIgEtGtZgaglRycyuhI5RItQmrZEJwV7+8TlqXNdepuY9X5fpdHkcRzuAcKuDCNdThARrQBAoTeIZXeLMy68V6tz6WowUr3zmFP7A+fwDdDJEz</latexit><latexit sha1_base64="ONMuXh3wL8HR/hXT1mK+wkzcJck=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAYhuYRdEfQiBL14jGAekCyhdzKbDJl9MDMbCEv+xIsHRbz6J978GyfJHjSxoOmiqpvpKT8RXGnH+bYKG5tb2zvF3dLe/sHhkX180lJxKilr0ljEsuOjYoJHrKm5FqyTSIahL1jbH9/P/faEScXj6ElPE+aFOIx4wClqI/VtO6lgldyShqx0TMNq3y47NWcBsk7cnJQhR6Nvf/UGMU1DFmkqUKmu6yTay1BqTgWblXqpYgnSMQ5Z19AIQ6a8bHH5jFwYZUCCWJqKNFmovzcyDJWahr6ZDFGP1Ko3F//zuqkObryMR0mqWUSXDwWpIDom8xjIgEtGtZgaglRycyuhI5RItQmrZEJwV7+8TlqXNdepuY9X5fpdHkcRzuAcKuDCNdThARrQBAoTeIZXeLMy68V6tz6WowUr3zmFP7A+fwDdDJEz</latexit><latexit sha1_base64="ONMuXh3wL8HR/hXT1mK+wkzcJck=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAYhuYRdEfQiBL14jGAekCyhdzKbDJl9MDMbCEv+xIsHRbz6J978GyfJHjSxoOmiqpvpKT8RXGnH+bYKG5tb2zvF3dLe/sHhkX180lJxKilr0ljEsuOjYoJHrKm5FqyTSIahL1jbH9/P/faEScXj6ElPE+aFOIx4wClqI/VtO6lgldyShqx0TMNq3y47NWcBsk7cnJQhR6Nvf/UGMU1DFmkqUKmu6yTay1BqTgWblXqpYgnSMQ5Z19AIQ6a8bHH5jFwYZUCCWJqKNFmovzcyDJWahr6ZDFGP1Ko3F//zuqkObryMR0mqWUSXDwWpIDom8xjIgEtGtZgaglRycyuhI5RItQmrZEJwV7+8TlqXNdepuY9X5fpdHkcRzuAcKuDCNdThARrQBAoTeIZXeLMy68V6tz6WowUr3zmFP7A+fwDdDJEz</latexit>

F (a) = Pr(X  a)
<latexit sha1_base64="YXDToDA8KmQwjQQdN107/nwJXAQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0VoLyURQS9CURCPFewHtKFMtpt26WYTdzdCCPWvePGgiFd/iDf/jds2B219MPB4b4aZeX7MmdKO822trK6tb2wWtorbO7t7+/bBYUtFiSS0SSIeyY4PinImaFMzzWknlhRCn9O2P76e+u1HKhWLxL1OY+qFMBQsYAS0kfp26aYCVXyJG7LSwT1OHzBU+3bZqTkz4GXi5qSMcjT69ldvEJEkpEITDkp1XSfWXgZSM8LppNhLFI2BjGFIu4YKCKnystnxE3xilAEOImlKaDxTf09kECqVhr7pDEGP1KI3Ff/zuokOLryMiTjRVJD5oiDhWEd4mgQeMEmJ5qkhQCQzt2IyAglEm7yKJgR38eVl0jqtuU7NvTsr16/yOAroCB2jCnLROaqjW9RATURQip7RK3qznqwX6936mLeuWPlMCf2B9fkDMIGSiA==</latexit><latexit sha1_base64="YXDToDA8KmQwjQQdN107/nwJXAQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0VoLyURQS9CURCPFewHtKFMtpt26WYTdzdCCPWvePGgiFd/iDf/jds2B219MPB4b4aZeX7MmdKO822trK6tb2wWtorbO7t7+/bBYUtFiSS0SSIeyY4PinImaFMzzWknlhRCn9O2P76e+u1HKhWLxL1OY+qFMBQsYAS0kfp26aYCVXyJG7LSwT1OHzBU+3bZqTkz4GXi5qSMcjT69ldvEJEkpEITDkp1XSfWXgZSM8LppNhLFI2BjGFIu4YKCKnystnxE3xilAEOImlKaDxTf09kECqVhr7pDEGP1KI3Ff/zuokOLryMiTjRVJD5oiDhWEd4mgQeMEmJ5qkhQCQzt2IyAglEm7yKJgR38eVl0jqtuU7NvTsr16/yOAroCB2jCnLROaqjW9RATURQip7RK3qznqwX6936mLeuWPlMCf2B9fkDMIGSiA==</latexit><latexit sha1_base64="YXDToDA8KmQwjQQdN107/nwJXAQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0VoLyURQS9CURCPFewHtKFMtpt26WYTdzdCCPWvePGgiFd/iDf/jds2B219MPB4b4aZeX7MmdKO822trK6tb2wWtorbO7t7+/bBYUtFiSS0SSIeyY4PinImaFMzzWknlhRCn9O2P76e+u1HKhWLxL1OY+qFMBQsYAS0kfp26aYCVXyJG7LSwT1OHzBU+3bZqTkz4GXi5qSMcjT69ldvEJEkpEITDkp1XSfWXgZSM8LppNhLFI2BjGFIu4YKCKnystnxE3xilAEOImlKaDxTf09kECqVhr7pDEGP1KI3Ff/zuokOLryMiTjRVJD5oiDhWEd4mgQeMEmJ5qkhQCQzt2IyAglEm7yKJgR38eVl0jqtuU7NvTsr16/yOAroCB2jCnLROaqjW9RATURQip7RK3qznqwX6936mLeuWPlMCf2B9fkDMIGSiA==</latexit><latexit sha1_base64="YXDToDA8KmQwjQQdN107/nwJXAQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0VoLyURQS9CURCPFewHtKFMtpt26WYTdzdCCPWvePGgiFd/iDf/jds2B219MPB4b4aZeX7MmdKO822trK6tb2wWtorbO7t7+/bBYUtFiSS0SSIeyY4PinImaFMzzWknlhRCn9O2P76e+u1HKhWLxL1OY+qFMBQsYAS0kfp26aYCVXyJG7LSwT1OHzBU+3bZqTkz4GXi5qSMcjT69ldvEJEkpEITDkp1XSfWXgZSM8LppNhLFI2BjGFIu4YKCKnystnxE3xilAEOImlKaDxTf09kECqVhr7pDEGP1KI3Ff/zuokOLryMiTjRVJD5oiDhWEd4mgQeMEmJ5qkhQCQzt2IyAglEm7yKJgR38eVl0jqtuU7NvTsr16/yOAroCB2jCnLROaqjW9RATURQip7RK3qznqwX6936mLeuWPlMCf2B9fkDMIGSiA==</latexit>
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Clicker Question!
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Clicker Question!

X is a random variable with the below cdf.

X 1 2 3 4

cdf 
F(a) 0.5 0.75 0.9 1

(d) 1(c) 0.9(b) 0.15(a) 0

What is P(X≤3)?
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Clicker Question!

X is a random variable with the below cdf.

X 1 2 3 4

cdf 
F(a) 0.5 0.75 0.9 1

(d) 1(c) 0.9(b) 0.15(a) 0

What is P(X≤3)?
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Clicker Question!

X is a random variable with the below cdf.

X 1 2 3 4

cdf 
F(a) 0.5 0.75 0.9 1

(d) 1(c) 0.9(b) 0.15(a) 0

What is P(X=3)?
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Clicker Question!

X is a random variable with the below cdf.

X 1 2 3 4

cdf 
F(a) 0.5 0.75 0.9 1

(d) 1(c) 0.9(b) 0.15(a) 0

What is P(X=3)?
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Expected Value

E(X) =
X

i

xiPr(xi)
<latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit>
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Expected Value

E(X) =
X

i

xiPr(xi)
<latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit>

E(X) =

Z

i
xiPr(xi)

<latexit sha1_base64="7BH4TO8CkKYeFHQRAq5O0JwFE8Q=">AAACBHicbVDLSgMxFM3UV62vUZfdBIvQbsqMCLoRiiK4rGAf0A5DJk3b0ExmSO6IZejCjb/ixoUibv0Id/6NaTsLbT1wuYdz7iW5J4gF1+A431ZuZXVtfSO/Wdja3tnds/cPmjpKFGUNGolItQOimeCSNYCDYO1YMRIGgrWC0dXUb90zpXkk72AcMy8kA8n7nBIwkm8Xr8vtCr7AXS7BT/kEP/gc11XZtIpvl5yqMwNeJm5GSihD3be/ur2IJiGTQAXRuuM6MXgpUcCpYJNCN9EsJnREBqxjqCQh0146O2KCj43Sw/1ImZKAZ+rvjZSEWo/DwEyGBIZ60ZuK/3mdBPrnXsplnACTdP5QPxEYIjxNBPe4YhTE2BBCFTd/xXRIFKFgciuYENzFk5dJ86TqOlX39rRUu8ziyKMiOkJl5KIzVEM3qI4aiKJH9Ixe0Zv1ZL1Y79bHfDRnZTuH6A+szx/weZZe</latexit><latexit sha1_base64="7BH4TO8CkKYeFHQRAq5O0JwFE8Q=">AAACBHicbVDLSgMxFM3UV62vUZfdBIvQbsqMCLoRiiK4rGAf0A5DJk3b0ExmSO6IZejCjb/ixoUibv0Id/6NaTsLbT1wuYdz7iW5J4gF1+A431ZuZXVtfSO/Wdja3tnds/cPmjpKFGUNGolItQOimeCSNYCDYO1YMRIGgrWC0dXUb90zpXkk72AcMy8kA8n7nBIwkm8Xr8vtCr7AXS7BT/kEP/gc11XZtIpvl5yqMwNeJm5GSihD3be/ur2IJiGTQAXRuuM6MXgpUcCpYJNCN9EsJnREBqxjqCQh0146O2KCj43Sw/1ImZKAZ+rvjZSEWo/DwEyGBIZ60ZuK/3mdBPrnXsplnACTdP5QPxEYIjxNBPe4YhTE2BBCFTd/xXRIFKFgciuYENzFk5dJ86TqOlX39rRUu8ziyKMiOkJl5KIzVEM3qI4aiKJH9Ixe0Zv1ZL1Y79bHfDRnZTuH6A+szx/weZZe</latexit><latexit sha1_base64="7BH4TO8CkKYeFHQRAq5O0JwFE8Q=">AAACBHicbVDLSgMxFM3UV62vUZfdBIvQbsqMCLoRiiK4rGAf0A5DJk3b0ExmSO6IZejCjb/ixoUibv0Id/6NaTsLbT1wuYdz7iW5J4gF1+A431ZuZXVtfSO/Wdja3tnds/cPmjpKFGUNGolItQOimeCSNYCDYO1YMRIGgrWC0dXUb90zpXkk72AcMy8kA8n7nBIwkm8Xr8vtCr7AXS7BT/kEP/gc11XZtIpvl5yqMwNeJm5GSihD3be/ur2IJiGTQAXRuuM6MXgpUcCpYJNCN9EsJnREBqxjqCQh0146O2KCj43Sw/1ImZKAZ+rvjZSEWo/DwEyGBIZ60ZuK/3mdBPrnXsplnACTdP5QPxEYIjxNBPe4YhTE2BBCFTd/xXRIFKFgciuYENzFk5dJ86TqOlX39rRUu8ziyKMiOkJl5KIzVEM3qI4aiKJH9Ixe0Zv1ZL1Y79bHfDRnZTuH6A+szx/weZZe</latexit><latexit sha1_base64="7BH4TO8CkKYeFHQRAq5O0JwFE8Q=">AAACBHicbVDLSgMxFM3UV62vUZfdBIvQbsqMCLoRiiK4rGAf0A5DJk3b0ExmSO6IZejCjb/ixoUibv0Id/6NaTsLbT1wuYdz7iW5J4gF1+A431ZuZXVtfSO/Wdja3tnds/cPmjpKFGUNGolItQOimeCSNYCDYO1YMRIGgrWC0dXUb90zpXkk72AcMy8kA8n7nBIwkm8Xr8vtCr7AXS7BT/kEP/gc11XZtIpvl5yqMwNeJm5GSihD3be/ur2IJiGTQAXRuuM6MXgpUcCpYJNCN9EsJnREBqxjqCQh0146O2KCj43Sw/1ImZKAZ+rvjZSEWo/DwEyGBIZ60ZuK/3mdBPrnXsplnACTdP5QPxEYIjxNBPe4YhTE2BBCFTd/xXRIFKFgciuYENzFk5dJ86TqOlX39rRUu8ziyKMiOkJl5KIzVEM3qI4aiKJH9Ixe0Zv1ZL1Y79bHfDRnZTuH6A+szx/weZZe</latexit>
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Expected Value
E(X) =

X

i

xiPr(xi)
<latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit>

X 1 2 3 4

pdf 0.5 0.25 0.15 0.1

0.5 + 0.5 + 0.45 + 0.4 = 1.85
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Expected Value
E(X) =

X

i

xiPr(xi)
<latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit>

X 1 2 3 4

pdf 0.5 0.25 0.15 0.1

0.5 + 0.5 + 0.45 + 0.4 = 1.85

61



Expected Value
E(X) =

X

i

xiPr(xi)
<latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit>

X 1 2 3 4

pdf 0.5 0.25 0.15 0.1

0.5 + 0.5 + 0.45 + 0.4 = 1.85

62



Expected Value
E(X) =

X

i

xiPr(xi)
<latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit>

X 1 2 3 4

pdf 0.5 0.25 0.15 0.1

0.5 + 0.5 + 0.45 + 0.4 = 1.85

63



Expected Value
E(X) =

X

i

xiPr(xi)
<latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit>

X 1 2 3 4

pdf 0.5 0.25 0.15 0.1

0.5 + 0.5 + 0.45 + 0.4 = 1.85

64



Expected Value
E(X) =

X

i

xiPr(xi)
<latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit><latexit sha1_base64="s30f3EDfhjt6IRywh2ffLecG+io=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR2k2ZEUE3QlEElxXsA9phyKRpG5rMDElGLENx46+4caGIW7/CnX9j2s5CWw9ccjjnXm7uCWLOlHacbyu3tLyyupZfL2xsbm3v2Lt7DRUlktA6iXgkWwFWlLOQ1jXTnLZiSbEIOG0Gw6uJ37ynUrEovNOjmHoC90PWYwRrI/n2wXWpVUYXqKMS4TP0YKomS+Yp+3bRqThToEXiZqQIGWq+/dXpRiQRNNSEY6XarhNrL8VSM8LpuNBJFI0xGeI+bRsaYkGVl05PGKNjo3RRL5KmQo2m6u+JFAulRiIwnQLrgZr3JuJ/XjvRvXMvZWGcaBqS2aJewpGO0CQP1GWSEs1HhmAimfkrIgMsMdEmtYIJwZ0/eZE0TiquU3FvT4vVyyyOPBzCEZTAhTOowg3UoA4EHuEZXuHNerJerHfrY9aas7KZffgD6/MHKhCVXA==</latexit>

X 1 2 3 4

pdf 0.5 0.25 0.15 0.1

0.5 + 0.5 + 0.45 + 0.4 = 1.85

65



Variance
V ar(X) = E((X � E(X))2)

<latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit>
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Variance
V ar(X) = E((X � E(X))2)

<latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit>

X 1 2 3 4

pdf 0.5 0.25 0.15 0.1

X - E(X) -0.85 0.15 1.15 2.15

(X - E(X))2 0.722 0.023 1.32 4.62

E(X) = 1.85
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Variance
V ar(X) = E((X � E(X))2)

<latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit>

X 1 2 3 4

pdf 0.5 0.25 0.15 0.1

X - E(X) -0.85 0.15 1.15 2.15

(X - E(X))2 0.722 0.023 1.32 4.62

E(X) = 1.85
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Variance
V ar(X) = E((X � E(X))2)

<latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit>

X 1 2 3 4

pdf 0.5 0.25 0.15 0.1

X - E(X) -0.85 0.15 1.15 2.15

(X - E(X))2 0.722 0.023 1.32 4.62

E(X) = 1.85
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Variance
V ar(X) = E((X � E(X))2)

<latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit>

X 1 2 3 4

pdf 0.5 0.25 0.15 0.1

X - E(X) -0.85 0.15 1.15 2.15

(X - E(X))2 0.722 0.023 1.32 4.62

E(X) = 1.85

0.361 + .006 + 0.198 + 0.462 = 1.027 
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Variance
V ar(X) = E((X � E(X))2)

<latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit>

X 1 2 3 4

pdf 0.5 0.25 0.15 0.1

X - E(X) -0.85 0.15 1.15 2.15

(X - E(X))2 0.722 0.023 1.32 4.62

E(X) = 1.85

0.361 + .006 + 0.198 + 0.462 = 1.027 
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Variance
V ar(X) = E((X � E(X))2)

<latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit>

X 1 2 3 4

pdf 0.5 0.25 0.15 0.1

X - E(X) -0.85 0.15 1.15 2.15

(X - E(X))2 0.722 0.023 1.32 4.62

E(X) = 1.85

0.361 + .006 + 0.198 + 0.462 = 1.027 
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Variance
V ar(X) = E((X � E(X))2)

<latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit>

X 1 2 3 4

pdf 0.5 0.25 0.15 0.1

X - E(X) -0.85 0.15 1.15 2.15

(X - E(X))2 0.722 0.023 1.32 4.62

E(X) = 1.85

0.361 + .006 + 0.198 + 0.462 = 1.027 
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Variance
V ar(X) = E((X � E(X))2)

<latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit><latexit sha1_base64="eVxb6cbWARZFmC54oAYKo+Mulcc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEZGFJiqAboSiCywq2DbSxTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6N0zYLbT1wuYdz7mXmniBhVCrH+TYKS8srq2vF9dLG5tb2jrm715RxKjBp4JjFwguQJIxy0lBUMeIlgqAoYKQVDK8mfuuBCEljfqdGCfEj1Oc0pBgpLXXNgyYSlmfDC3htWR480c2z7fuqDbtm2ak4U8BF4uakDHLUu+ZXpxfjNCJcYYakbLtOovwMCUUxI+NSJ5UkQXiI+qStKUcRkX42PWEMj7XSg2EsdHEFp+rvjQxFUo6iQE9GSA3kvDcR//PaqQrP/YzyJFWE49lDYcqgiuEkD9ijgmDFRpogLKj+K8QDJBBWOrWSDsGdP3mRNKsV16m4t6fl2mUeRxEcgiNgARecgRq4AXXQABg8gmfwCt6MJ+PFeDc+ZqMFI9/ZB39gfP4A5oSTPg==</latexit>

X 1 2 3 4

pdf 0.5 0.25 0.15 0.1

X - E(X) -0.85 0.15 1.15 2.15

(X - E(X))2 0.722 0.023 1.32 4.62

E(X) = 1.85

0.361 + .006 + 0.198 + 0.462 = 1.027 
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Would you accept a gamble that offers a 
10% chance to win $95 and a 90% 

chance of losing $5?

Interpreting Expectation 
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Would you accept a gamble that offers a 
10% chance to win $95 and a 90% 

chance of losing $5?

Interpreting Expectation 

E(Payoff) = (95 x 0.10) - (5 x 0.9) 
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Would you accept a gamble that offers a 
10% chance to win $95 and a 90% 

chance of losing $5?

Interpreting Expectation 

E(Payoff) = (95 x 0.10) - (5 x 0.9) 

E(Payoff) = (9.5) - (4.5) 
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Would you accept a gamble that offers a 
10% chance to win $95 and a 90% 

chance of losing $5?

Interpreting Expectation 

E(Payoff) = (95 x 0.10) - (5 x 0.9) 

E(Payoff) = (9.5) - (4.5) 

E(Payoff) = 5 
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Clicker Question!
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Clicker Question!

How much would you pay for a lottery ticket 
that offers a 10% percent chance of winning 
$100 and a 90% chance of winning nothing?

(a) $0 
(b) no more than $2 
(c) no more than $5 
(d) no more than $10

80



Clicker Question!

How much would you pay for a lottery ticket 
that offers a 10% percent chance of winning 
$100 and a 90% chance of winning nothing?

(a) $0 
(b) no more than $2 
(c) no more than $5 
(d) no more than $10
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Clicker Question!

How much would you pay for a lottery ticket 
that offers a 10% percent chance of winning 
$100 and a 90% chance of winning nothing?

(a) $0 
(b) no more than $2 
(c) no more than $5 
(d) no more than $10

0 = 0.1(100 - cost) - 0.9(cost) 
0 = 10 - cost 

cost = 1082



Today

• What is a hypothesis? 

• Some definitions/notation 

• Intuition behind modeling/hypothesis testing
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Gaming Clicker Questions!

Are the answers to my clicker questions random?

0

1

2

3

4

a b c d

3

44

1
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

c d b d 
b a d c 
b c b d
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

Probability of this?
c d b d 
b a d c 
b c b d
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

Probability of this?
c d b d 
b a d c 
b c b d
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The bigger picture

• Start with real world phenomenon/observations 

• Make assumptions about the underlying model 

• Fit the parameters of the model based on data

(Yes, I will belabor this point. Why do you ask?)
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The bigger picture
• Start with real world phenomenon/observations 

• Make assumptions about the underlying model 

• Fit the parameters of the model based on data 

• Chose parameters of the model based on theories, 
do analysis to see if its a good fit (hypothesis 
testing!!) 

• Set parameters of the model based on data, try to 
make forecast for unseen/future data (prediction!!)

AND/OR
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The bigger picture
• Start with real world phenomenon/observations 

• Make assumptions about the underlying model 

• Fit the parameters of the model based on data 

• Chose parameters of the model based on theories, 
do analysis to see if its a good fit (hypothesis 
testing!!) 

• Set parameters of the model based on data, try to 
make forecast for unseen/future data (prediction!!)

AND/OR

Now
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The bigger picture
• Start with real world phenomenon/observations 

• Make assumptions about the underlying model 

• Fit the parameters of the model based on data 

• Chose parameters of the model based on theories, 
do analysis to see if its a good fit (hypothesis 
testing!!) 

• Set parameters of the model based on data, try to 
make forecast for unseen/future data (prediction!!)

AND/OR

Now

Later92



Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

Probability of this?
c d b d 
b a d c 
b c b d
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
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c d b d 
b a d c 
b c b d
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
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{b, not b}

c d b d 
b a d c 
b c b d
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
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p(B) = 0.8 
p(not B) = 0.2

{b, not b}

c d b d 
b a d c 
b c b d
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
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p(B) = 0.8 
p(not B) = 0.2

{b, not b}

Assumption 
under 

investigation

c d b d 
b a d c 
b c b d
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}

0.2 x 0.2 x 0.8 x 0.2 x 
0.8 x 0.2 x 0.2 x 0.2 x 
0.8 x 0.2 x 0.8 x 0.2 = 

0.00000105

c d b d 
b a d c 
b c b d
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}

0.2 x 0.2 x 0.8 x 0.2 x 
0.8 x 0.2 x 0.2 x 0.2 x 
0.8 x 0.2 x 0.8 x 0.2 = 

0.00000105

c d b d 
b a d c 
b c b d

Idiot! 
There is literally only like a 

0.000105% chance you are 
right!
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}

0.2 x 0.2 x 0.8 x 0.2 x 
0.8 x 0.2 x 0.2 x 0.2 x 
0.8 x 0.2 x 0.8 x 0.2 = 

0.00000105

c d b d 
b a d c 
b c b d

Idiot! 
There is literally only like a 

0.000105% chance you are 
right! ???
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Clicker Question!
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b b b d 
b a b b 
b b b b

“I swear literally like 80% of the answers are just (b)”

Clicker Question!

What is the probability of this event?

a) 1.0 
b) 0.4 
c) 0.04 
d) 0.004
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b b b d 
b a b b 
b b b b

“I swear literally like 80% of the answers are just (b)”

Clicker Question!

What is the probability of this event?

a) 1.0 
b) 0.4 
c) 0.04 
d) 0.004
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b b b d 
b a b b 
b b b b

“I swear literally like 80% of the answers are just (b)”

Clicker Question!

What is the probability of this event?

0.8 x 0.8 x 0.8 x 0.2 x 
0.8 x 0.2 x 0.8 x 0.8 x 
0.8 x 0.8 x 0.8 x 0.8 = 

0.004
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}b b b d 
b a b b 
b b b b…uh…

0.8 x 0.8 x 0.8 x 0.2 x 
0.8 x 0.2 x 0.8 x 0.8 x 
0.8 x 0.8 x 0.8 x 0.8 = 

0.004
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

Probability of this?
c d b d 
b a d c 
b c b d
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

Probability of this?
c d b d 
b a d c 
b c b d Probability of 

anything as 
surprising as this
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}

0

2

4

6

8

b not b

8

4

X = number of (b)s
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

0

2

4

6

8

b not b

8

4

X = number of (b)s

How can we define 
the pdf for this?
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

0

2

4

6

8

b not b

8

4

X = number of (b)s

How can we define 
the pdf for this?

i.e. how do we model 
P(# bs = k) for any 

value of k?
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

0

2

4

6

8

b not b

8

4

X = number of (b)s
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}
cdf
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}
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Is the 4 (b)s we observed 

significantly lower than what we 
would expect by chance, assuming 
that in fact 80% of answers are (b)?
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h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}
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P(#(b)s ≤ 4) = 0.0006

Is the 4 (b)s we observed 
significantly lower than what we 

would expect by chance, assuming 
that in fact 80% of answers are (b)?
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Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}0

4

8

b not b

8

4

P(#(b)s ≤ 10) = 0.73

Is the 4 (b)s we observed 
significantly lower than what we 

would expect by chance, assuming 
that in fact 80% of answers are (b)?

118



Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}
cdf

0

0

0

0.001

0.001

1 2 3 4 5 6 7 8 9 10 11 12

1E+009E-017E-014E-012E-017E-022E-024E-03

6E-04

6E-05
5E-062E-07

0

4

8

b not b

8

4

P(#(b)s ≤ 4) = 0.0006

Is the 4 (b)s we observed 
significantly lower than what we 

would expect by chance, assuming 
that in fact 80% of answers are (b)?

119



Are the answers to my 
clicker questions random?

“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}
cdf

0

0

0

0.001

0.001

1 2 3 4 5 6 7 8 9 10 11 12

1E+009E-017E-014E-012E-017E-022E-024E-03

6E-04

6E-05
5E-062E-07

0

4

8

b not b

8

4

P(#(b)s ≤ 4) = 0.0006

Is the 4 (b)s we observed 
significantly lower than what we 

would expect by chance, assuming 
that in fact 80% of answers are (b)?

Dear friend, assuming this 
claim of yours is true, there is a very 

small chance of observing an event like 
the one we have just observed. Thus, I 
am inclined to reject your hypothesis. 

Regards.
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Hypothesis Testing
“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}
cdf

0

0.25

0.5
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1
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1.000.93
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c d b d 
b a d c 
b c b d
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Hypothesis Testing
“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}
cdf

0

0.25

0.5

0.75

1

1 2 3 4 5 6 7 8 9 10 11 12

1.000.93

0.73

0.44
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b c b d

Hypothesis
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Hypothesis Testing
“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}
cdf

0
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1 2 3 4 5 6 7 8 9 10 11 12

1.000.93

0.73

0.44

0.21
0.070.020.000.000.000.000.00

c d b d 
b a d c 
b c b d

Observation/Sample
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Hypothesis Testing
“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}
cdf

0
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1 2 3 4 5 6 7 8 9 10 11 12

1.000.93

0.73

0.44

0.21
0.070.020.000.000.000.000.00

c d b d 
b a d c 
b c b d

Test Statistic
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Hypothesis Testing
“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}
cdf
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Hypothesis Testing
“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}
cdf

0
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0.5

0.75

1

1 2 3 4 5 6 7 8 9 10 11 12

1.000.93

0.73

0.44

0.21
0.070.020.000.000.000.000.00

c d b d 
b a d c 
b c b d

4

P(#(b)s ≤ 4) 
= 0.0006

p-value
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Clicker Question!
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“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}
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P(#(b)s ≤ 
4) = 0.0006

p-value

Clicker Question!
Given all of this, is your friend wrong?

a) Yes! 
b) No…
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“I swear literally like 80% of the answers are just (b)”

h⌦, F, P i
<latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit><latexit sha1_base64="EiaYKOL1VTSk+93M8x0Av3/NtkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEixDuRNAyKIidEcwH5ELY20ySJbt7x+6eEI40Nv4VGwtFbP0Pdv4bN5cUmvhg4PHeDDPzwpgzbTzv28ktLa+sruXXCxubW9s77u5eXUeJolCjEY9UMyQaOJNQM8xwaMYKiAg5NMLh1cRvPIDSLJL3ZhRDW5C+ZD1GibFSxz0MOJF9Dji4FdAnJXxdwlUcqEzsuEWv7GXAi8SfkSKaodpxv4JuRBMB0lBOtG75XmzaKVGGUQ7jQpBoiAkdkj60LJVEgG6n2RdjfGyVLu5FypY0OFN/T6REaD0Soe0UxAz0vDcR//NaieldtFMm48SApNNFvYRjE+FJJLjLFFDDR5YQqpi9FdMBUYQaG1zBhuDPv7xI6qdl3yv7d2fFyuUsjjw6QEfoBPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW3NObOZffQHzucPOdGXGg==</latexit>

p(B) = 0.8{b, not b}
cdf
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c d b d 
b a d c 
b c b d

4

P(#(b)s ≤ 
4) = 0.0006

p-value

Discussion Question!
Given all of this, is your friend wrong?

a) Yes! 
b) No…
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okie done now
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