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L“‘JP/ Class

def forward_pass(self, batch_inputs):
Compute the value for the neurons in this layer given the input
from the previous layer.

= .
‘@f.inputs = batch_i@
return np.dot(self.weights, batch_inputs) + self.biases

— T

def backward_pass(self, dvalues):

Compute the gradient of the loss with respect to the weights and biases
feeding into this layer and the neuron values of previous layer (aka, the
inputs into this layer). Input is the gradient with respect to neuron values
in this layer. Think of this like we are pushing out the gradients from us
into the previous layer.
# Compute the gradient of the loss with respect to the weights and biases

—— self.dweights = np.dot(dvalues, self.inputs.T)

_— Self'EE}EEEE = np.sum(dvalues, axis=1, keepdims=True)

# Compute the gradient of the loss with respect to the inputs
_—" self.dinputs = np.dot(self.weights.T, dvalues)
return self.dinputs
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Actvation

def forward_pass(self, batch_values):

def

Compute the RelLU activation for the input values.

self.inputs = batch_values
return np.maximum(@, batch_values)

backward_pass(self, dvalues): af't‘{dfew‘s ‘(}I‘DW\ (G v

Compute the gradient of the loss with respect to the input values

# Gradient of RelLU is 1 for positive values, @ for negative values
self.dvalues = dvalues x (self.inputs > 0)

————————...
return self.dvalues —__/

| *20 ") . prev.
O r +¢€o ﬂNo"evl"'
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def forward_pass(self, batch_values):

Compute the sigmoid activation for the input values.

Sigmoid function: f(x) =1 / (1 + e”(-x))

self.inputs = batch_values

# in this case we save the outputs because we can reuse them for

# ABaab ard pass
self.outputs )1 / (1 + np.exp(-batch_values))
— return seclt.outputs

def backward_pass(self, dvalues):
Compute the gradient of the loss with respect to the input values.
The derivative of the sigmoid function is f'(x) = f(x) * (1 - f(x))
self.dvalues = dvalues x (self.outputs x (1 - self.outputs))
return self.dvalues ——




Newval Netwot %mm\q Loop

def forward_pass(self, batch_data): |V\P“'L NewW'ong

———

wn ~ J

Perform a forward pass through the network by passing the data through
each layer.

man

input_data = batch_data

for layer in(sélf.layers:

input_data = layer.forward_pass(input_data)
return input_data

def backward_pass(self, dvalues):

man

Perform a backward pass through the network given gradient at output.

man

grad = dvalues
for layer in reversed(self.layers):
grad = layer.backward_pass(grad)
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class NeuralNetwork:

def __init__(self):
self.layers = []

def add_layer(self, layer):
self.layers.append(layer)

def forward_pass(self, batch_data):
Perform a forward pass through the network by passing the data through
each layer.
input_data = batch_data
for layer in self.layers:
input_data = layer.forward_pass(input_data)
return input_data

def backward_pass(self, dvalues):

Perform a backward pass through the network given gradient at output.
grad = dvalues
for layer in reversed(self.layers):

grad = layer.backward_pass(grad)



TV‘GIMV\% LOOQ .

"Epach' = “C“’ilr all Yainwg detor Pvough aud leav Frame

\

def train(self, X, y, loss_obj, epochs, learning_rate, batch_size=None, shuffle=True,
verbose=False, X_val=None, y_val=None, metric=None):
Train the network using gradient descent.
X: input data of shape (features, samples)
y: true labels of shape (outputs, samples)
loss_obj: instance of a loss class with forward_pass and backward_pass
epochs: number of epochs to train
learning_rate: step size for parameter updates
batch_size: number of samples per batch (None for full-batch)
shuffle: whether to shuffle data each epoch
verbose: whether to print progress
X_val: validation data of shape (features, samples), optional
y_val: validation labels of shape (outputs, samples), optional
metric: string, either "accuracy" or "rmse", to compute on validation data, optional

Training can be interrupted at any time with Ctr1+C, and the method will return gracefully.
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Data Fields

datetime - hourly date + timestamp

season - 1= spring, 2 = summer, 3 = fall, 4 = winter

holiday - whether the day is considered a holiday

workingday - whether the day is neither a weekend nor holiday
weather - 1: Clear, Few clouds, Partly cloudy, Partly cloudy

2: Mist + Cloudy, Mist + Broken clouds, Mist + Few clouds, Mist
3: Light Snow, Light Rain + Thunderstorm + Scattered clouds, Light Rain + Scattered clouds
4: Heavy Rain + Ice Pallets + Thunderstorm + Mist, Show + Fog
temp - temperature in Celsius

atemp - "feels like" temperature in Celsius

humidity - relative humidity

windspeed - wind speed

casual - number of non-registered user rentals initiated
registered - number of registered user rentals initiated

count - number of total rentals

How do we ot ﬂ\eez W as miwer-iced (\prls?
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Data Fields OP\W"" o SCD'Q bﬂ Y — maan

datetime - hourly date + timestamp 5..'. Aev

season - 1= spring, 2 = summer, 3 = fall, 4 = winter

holiday - whether the day is considered a holiday

workingday - whether the day is neither a weekend nor holiday

weather - 1: Clear, Few clouds, Partly cloudy, Partly cloudy

2: Mist + Cloudy, Mist + Broken clouds, Mist + Few clouds, Mist

3: Light Snow, Light Rain + Thunderstorm + Scattered clouds, Light Rain + Scattered clouds k ‘ e l(
4: Heavy Rain + Ice Pallets + Thunderstorm + Mist, Snow + Fog % W "'w M A\ﬂg‘,‘ W
temp - temperature in Celsius

atemp - "feels like" temperature in Celsius su VQ W\A “W%ﬂ ‘Q whel’\
humidity - relative humidity
windspeed - wind speed lwk V\ a—" wvr W‘*C"i%
casual - number of non-registered user rentals initiated
registered - number of registered user rentals initiated SMW‘\_ ,a“_e
count - number of total rentals

& redundat r
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season - 1= spring, 2 = summer, 3 = fall, 4 = winter

holiday - whether the day is considered a holiday ) ‘M "»4— "-‘-K“

v«'lorkingday - whether the day is neither a weekend nor holiday

weather - 1: Clear, Few clouds, Partly cloudy, Partly cloudy

2: Mist + Cloudy, Mist + Broken clouds, Mist + Few clouds, Mist

3: Light Snow, Light Rain + Thunderstorm + Scattered clouds, Light Rain + Scattered clouds
4: Heavy Rain + Ice Pallets + Thunderstorm + Mist, Snow + Fog

temp - temperature in Celsius

atemp - "feels like" temperature in Celsius

humidity - relative humidity

Data Fields

datetime - hourly date + timestamp

windspeed - wind speed
casual - number of non-registered user rentals initiated
registered - number of registered user rentals initiated Mw-\—

count - number of total rentals F
reduvdart
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weather - 1: Clear, Few clouds, Partly cloudy, Partly cloudy M" OVQ 0

2: Mist + Cloudy, Mist + Br k‘l—d‘MT‘F—I—‘d’M st

3: Light Snow, Light Rain + Thunderstorm + m + Scattered clouds
4: Heavy Rain + Ice Pallets + + Mist, Snow + Fg

temp - temperature in Celsi

atemp - "feels like" tempe rature in Celsius

humidity - relative humidity

winds p ed - wind s p ed

casual - number of non-registered u entals initiated
gt red - number fgt red u entals initiated Mw-\—
unt - number of total rentals
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\ Data Fields

datetime - hourly date + timestamp
season - 1= spring, 2 = summer, 3 = fall, 4 = winter

weather - 1: Clear, Few clouds, Partly cloudy, Partly cloudy

\W ’.
Qj clical Evvod:vg
2: Mist + Cloudy, Mist + Broken clouds, Mist + Few clouds, Mist

3: Light Snow, Light Rain + Thunderstorm + Scattered c|ouds, LigHt Rain + Scattered clouds
+ + Mist, Snow + Fog

4: Heavy Rain + Ice Pallets

temp - temperature in Celsius

atemp - "feels like" temperature in Celsius
humidity - relative humidity

windspeed - wind speed

casual - number of non-registered user rentals initiated
registered - number of registered user rentals initiated O\Awﬂ\—

count - number of total rentals F-
redurdayrt
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Data Fields /‘

datetime - hourly date + timestamp
season - 1 = spring, 2 = summer, 3 = fall, 4 = winter

weather - 1: Clear, Few clouis, Partly cloudy, Partly clou!y

2: Mist + Cloudy, Mist + Broken clouds, Mist + Few clouds, Mist

3: Light Snow, Light Rain + Thunderstorm + Scattered clouds, Light Rain + Scattered clouds
4: Heavy Rain + Ice Pallets + Thunderstorm + Mist, Snow + Fog

temp - temperature in Celsius

atemp - "feels like" temperature in Celsius

humidity - relative humidity

windspeed - wind speed l h J ‘Ce
casual - number of non-registered user rentals initiated a C&C ( e .

registered - number of registered user rentals initiated -\—
count - number of total rentals F"‘edu SMW D a“A 23 a,’Q 6bz "ow
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Data Fields

datetime - hourly date + timestamp
season - 1 = spring, 2 = summer, 3 = fall, 4 = winter

weather - 1: Clear, Few clouis, Partly cloudy, Partly clou!y

2: Mist + Cloudy, Mist + Broken clouds, Mist + Few clouds, Mist

3: Light Snow, Light Rain + Thunderstorm + Scattered clouds, Light Rain + Scattered clouds
4: Heavy Rain + Ice Pallets + Thunderstorm + Mist, Snow + Fog

temp - temperature in Celsius

atemp - "feels like" temperature in Celsius

humidity - relative humidity

windspeed - wind speed

casual - number of non-registered user rentals initiated
registered - number of registered user rentals initiated M'hr\—

count - number of total rentals F
v edumbwl-
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Field | Description | Type/Range | Preprocessing Approach
| | | |
HighBP | High blood pressure (@ = no, 1 = yes) | Binary (0/1) | Use as-is
HighChol | High cholesterol (@ = no, 1 = yes) | Binary (0/1) | Use as-is |
CholCheck | Cholesterol check in last 5 years (@ = no, 1 = yes) | Binary (0/1) | Use as-is
BMI | Body Mass Index | Continuous | Standardize (zero mean, unit variance)
Smoker | Smoked at least 100 cigarettes (@ = no, 1 = yes) | Binary (0/1) | Use as-is
Stroke | Ever told had a stroke (@ = no, 1 = yes) | Binary (0/1) | Use as-is |
HeartDisease | Coronary heart disease or MI (@ = no, 1 = yes) | Binary (0/1) | Use as-is
PhysActivity | Physical activity in past 3@ days (@ = no, 1 = yes) | Binary (0/1) | Use as-is
Fruits | Consume fruit 1+ times/day (@ = no, 1 = yes) | Binary (0/1) | Use as-is
Veggies | Consume vegetables 1+ times/day (@ = no, 1 = yes) | Binary (0/1) | Use as-is
HvyAlcohol | Heavy drinker (@ = no, 1 = yes) | Binary (0/1) | Use as-is
AnyHealthcare | Any health care coverage (@ = no, 1 = yes) | Binary (0/1) | Use as-is |
NoDocbcCost | Could not see doctor due to cost (@ = no, 1 = yes) | Binary (0/1) | Use as-is
GenHlth | General health (1 = excellent, 5 = poor) | Ordinal (1-5) | Standardize
MentHlth | Days mental health not good (1-30) | Ordinal (1-30) | Standardize
PhysH1lth | Days physical health not good (1-30) | Ordinal (1-30) | Standardize
DiffWalk | Difficulty walking/climbing stairs (@ = no, 1 = yes) | Binary (0/1) | Use as-is
Sex | @ = female, 1 = male | Binary (0/1) | Use as-is
Age | Age group (1 = 18-24, ..., 13 = 80+) | Ordinal (1-13) | Standardize
Education | Education level (1 = none/kindergarten, ..., 6 = college grad) | Ordinal (1-6) | Standardize
Income | Income scale (1 = < $10k, ..., 8 = $75k+) | Ordinal (1-8) | Standardize
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