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Non-Parametric Moadels

* “Non-parametric” models: No assumptions about the number of parameters in
the model or the particular form of the model

e Pros:
e Can work well with small data

 Or when you have very complex distributions and you aren’t sure what
assumptions can be made

e Cons:
o Size of model can increase with size of data
o Slow to compute (randomized/iterative processes)

« Fewer assumptions -> weaker conclusions (higher p-values)



|_aw of Large Numbers

* |t you perform the same experiment
a large number times, the average
will converge to the expected value

e Assumes that errors are “random’

and uncorrelated, so will balance .
out over time
_ 1

X,, = asn — oo

https://en.wikipedia.org/wiki/Law_of_large_numbers



Central Limit Theorem

e (Given X1 Xn

» Notonlydoesa X,, — 1 as n — o0

e But the distribution approaches a normal distribution
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Central Limit Theorem

Every year, | compute the mean grade in my class. | never change the
material or my methods for evaluating because, lazy. Over the 439 years that |
have been teaching this class, this has resulted in the below distribution.
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Test for population means
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Bootstrapping

Resample (with replacement) in order to
approximate the distribution of the test statistic

Compute the test statistic over each sample
Repeat some large number of times (say 10,000)

View distribution of computed test statistics






approximate the distribution of the test statistic

Compute the test statistic over each sample
Repeat some large number of times (say 10,000)

View distribution of computed test statistics



Permutation lest

Ha: CS students sleep less than the rest of Brown students



Permutation lest 4

Ha: CS students sleep less than the rest of Brown students



Permutation lest

Ho: CS students sleep the same amount as everyone else
Ha: CS students sleep less than the rest of Brown students



Permutation lest

Ho: CS students sleep the same amount as everyone else
Ha: CS students sleep less than the rest of Brown students



Permutation lest

0. CS students sleep the same amount as everyone else
. CS students sleep less #an the rest of Brown students

assuming these are samples
from the same population
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Ho: | swear there are two types of TAS: nice ones and mean
ones. If you get a mean one, you fall, otherwise you pass.
Your work doesn't really factor in at all.

1f (TA 1s nice):

student passes (grade of 90)
else:

student faills (grade of 60)
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