



































































Scientific Computing

Announcements

Final Exam Monday 5 4

Wednesday April

291pm

3pm

Johnston Hall 417
Final NN project due Monday night 11

59pmOffice

Hours
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Train Test Split
Use most of your data to train your network

Reserve some to test your network

A reasonable split is 80 train 20 test

Never use the test data for training shuffle your
data before
you split

If your NN is overfitting you'll see great low
loss on the training data but bad highlossonthe test

set.overtrainingor
memorization






































































Loss Accuracy

RMSELoss
measure of how close actual output is to
expected output Training process make loss

go80010downTestLossTrainLoss 20

More interpretable to see if the NN is working on test
data

Classification Accuracy How many predicted classes the

one with the highestprob are

the right one

Regression Root Mean Squared Error Just the
squarerootof MSE Matches the units

of the output unlike MSE which
is scaled

nparallel2
sqrt unit

lefthatyyright2






































































Training Loop

Epoch feed all training data through and learn from
it

testinputoutputtraininput
train

output

train

datatest

data






































































3 Bike sharing there is a bike share explanation and
markdown

fileDatafrom a bike rental service in Washington D.C

rentals per day
registered casual

Date Time
Season

Holiday
Workday
Weather
Temperature

Feels like temp

Humidity
Wind

SpeedFeaturesFrom KaggleRegression






































































3 Bike sharing there is a bike share explanation and
markdown

fileDatafrom a bike rental service in Washington

D.C.How

do we set these up as numerical inputs

All inputs should be in the range left11right or at least close







































































3 Bike sharing there is a bike share explanation and
markdown

fileDatafrom a bike rental service in Washington D.C

Some data is already numeric takes values in a range

Scale data down into the range 11
Option 1 Scale it linearly
Option 2 Scale by fracx

st.IE

scale output too justmakesureyou unscale when
looking at your predictions

lateroutputredundant







































































3 Bike sharing there is a bike share explanation and
markdown

fileDatafrom a bike rental service in Washington

D.C.binary

variables holiday is yes or no

workingday is yes or

noEach
gets one neuron

0 input no

1 input

yesoutput
redundant







































































3 Bike sharing there is a bike share explanation and
markdown

fileDatafrom a bike rental service in Washington
D.C.Season

Weather are encoded as s but not s

that mean

anything.Bad
divide weather by 4 to get 1 neuron in 50,17

Good Use four neurons one for
each option The correct option is
a 1 the rest are 0

one hot

encodingoutput
redundant








































































3 Bike sharing there is a bike share explanation and
markdown

fileDatafrom a bike rental service in Washington
D.C.First

split into month of the year day of the week hour ofthe
0 23day061

12Againwe don't want to use these as s Hour 0

an d 23 should be close right

Cyclical Encoding

output
redundant







































































3 Bike sharing there is a bike share explanation and
markdown

fileDatafrom a bike rental service in Washington D.C

Cyclical Encoding Let h hour of the day Encode with two
neurons

n1sinleftfrac2picdoth24rightn2cosleftfrac2picdoth24right

leftsinleftfracpi3rightcosleftfracpi3rightright

Imparts a cyclical feel
0 and 23 are closenowoutputredundant






































































3 Bike
sharingDayof week

cyclical

Monthof year
cyclical

casual rides

registeredridesHidden
layers

Hour of
day cyc

o

e
Sp

sulseasonofaoWn1holiday

workingday 0

O

OOI
2

34weather

1temp
atemp
humidity
wind speedoutputredundantp


































3 Bike sharing bike share explanation nd

Demo

There are some numpy parts that look
complicated but are doing simple things Use

Claude or ChatGPT as your coach



4 Diabetes prediction

Demo investigate and run on your own

diabetes explanation.md



You now have all the fundamental knowledge of how

Neural Networks work

There are many more things to learn about them

Ex Specialized networks for some kinds of tasks

Convolutional Neural Networks Grid Data like
images

Graph Neural Networks Drug
DesignEx

Preventing overfitting which is when the NN
memorizes the training data in a way that
doesn't extrapolate to the test data



Ex Preventing overfitting which is when the NN
memorizes the training data in a way that
doesn't extrapolate to the test data

Use a smaller network

Dropout each training loop randomly turn off 20 of

neurons they don't pass data forward and
don't get adjusted by gradient descent

Regularization Try to stop the weights from getting
too big 2 5,10 etc

Adds a component to the loss function
to penalize for big weights


