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Machine Learning

Supervised Learning Unsupervised Learning
(Precategorized Data) (Unlabelled Data)
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I What's Regression?
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What's Regression?
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I What's Linear Regression?
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Y data

Linear Regression
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I Loss and Cost
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Loss function for one sample

(1) Data sample (x, y) = (1,3) StLIOl| Ciet loss function= 7| =oH =2 A}

(2) Data sample (x, y) = (1,3) StLtO|| E{St loss functions 12 &2 AT

import numpy as np fig, ax = plt.subplots(figsize = (5,5))

Import matplotlib.pyplot as plt ax.plot(th_range, loss_funct)
ax.tick_params(axis = 'both’, labelsize = 20)

1 ax.set_xlabel(r'$Wtheta$', fontsize = 20)

3*X 1 ax.set_vylabel(r'$Wmathcal{L}$', fontsize = 20)

X1
A
th_range = np.linspace(yl — 3, y1 + 3, 100)
loss_funct = np.power(yl — th_range*x1, 2)



I Loss function for one sample

loss functiond| Al lossZF X| 27} &= 62
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I Learning with one sample

— X, y)=(1,3)
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Learning with one sample

fl2| x1, y1= O| 23l predictors

data sampleO| S}Lt0|2 2 epoch& Et iterationO|2t= H 0| M & S|LCT,

th = 0.1
Ir=0.01
iterations = 500
th_list = []
loss_list = []

for iteration in range(iterations):
pred = th*x1
loss = np.power(y1l — pred, 2)

th_list.append(th)
loss_list.append(loss)

th = th + 2*x1*Irx(y1 — pred)
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fig, ax = plt.subplots(2, 1, figsize = (20,10))

ax
ax
ax
ax

0.
1.
0.
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.plot(th_list)

.plot(loss_list)

.set_title(r'$Wtheta$', fontsize = 30)
set_title(r'$Wmathcal{L}$', fontsize = 30)

for-ax_idx in range(2):
ax|[ax_idx].tick_params(axis = 'both', labelsize = 20)



I Learning with one sample
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I Learning with different data samples

Data sample (x1, y1) = (0.5,1.5), (x2, y2) = (1,3), (x3, y3) = (2,6)= O
or50| Mk R&5= H W2 X

def get_loss_funct(x, y, ax):
th_range = np.linspace(3 - 3, 3 + 3, 100)
loss_funct = np.power(y — th_rangexx, 2)

ax.plot(th_range,

loss_funct,

label = r'$(x,y) = ($' + str(x) + ',' + str(y)+")")
ax.tick_params(axis = 'both’, labelsize = 20)
ax.set_xlabel(r'$Wwtheta$', fontsize = 20)
ax.set_ylabel(r'$Wmathcal{L}$', fontsize = 20)
ax.legend(loc = 'upper center', fontsize = 20)




Learning with different data samples

def trainer(iterations, Ir, X, y):

th = 0.1
th_list = []
oss_list = []

for iteration in range(iterations):
pred = th*x

0SS = np.power(y — pred, 2)

th_list.append(th)

oss_list.append(loss)

th = th + 2*x*Irx(y — pred)
return th_list, loss_list



I Learning with different data samples

x_data = np.array([0.5, 1, 2]) - — (x,y)=(0515)
y_data = 3*x_data — (v y) =(1.03.0)
— (x,y)=(2.06.0)

30
fig, ax = plt.subplots(figsize = (10,10))

20
for x, y in zip(x_data, y_data):

get_loss_funct(x, y, ax) 20
th_list, loss_list = trainer(20, 0.1, x, y) 9
ax.scatter(th_list, loss_list, s = 200) 15
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I Learning with different data samples

Xx_data = np.array([0.5, 1, 2])
y_data = 3*x_data

th = 0.1
Ir = 0.01
epochs = 5

th_list = []
loss_list = []

for epoch in range(epochs):
for x,y in zip(x_data, y_data):
pred = th*x
loss = np.power(y — pred, 2)

th_list.append(th)
loss_list.append(loss)
th = th + 2*x*|rx(y — pred)

fig, ax = plt.subplots(2, 1, figsize = (20,10))

ax|0.
ax[1.
ax[0.
ax[1]

.plot(th_list, marker = '0', markersize = 15)
.plot(loss_list, marker = '0', markersize = 15)
.set_title(r'$Wtheta$', fontsize = 30)
.set_title(r'$wWmathcal{L}$', fontsize = 30)

for-ax_idx in range(2):
ax[ax_idx].tick_params(axis = 'both', labelsize = 20)
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I Learning with random shuffling

x_data = np.array([0.5, 1, 2]).reshape(-1,1) fig, ax = plt.subplots(2, 1, figsize = (20,10))

y_data = 3*x_data ax[0].plot(th_list, marker = '0', markersize = 15)
data = np.hstack((x_data, y_data)) ax[1].plot(loss_list, marker = '0', markersize = 15)
ax[0].set_title(r'$Wtheta$', fontsize = 30)
th = 0.1 ax[1].set_title(r'$Wmathcal{L}$', fontsize = 30)
Ir =0.01 for ax_idx in range(2):
epochs =5 ax[ax_idx].tick_params(axis = 'both', labelsize = 2
th_list = []
loss_list = [] 12 2 e e
for epoch in range(epochs): . -
np.random.shuffle(data) L /_,,r-"**f"/
for x,y in data: .« I I
pred = th*x o ; 4 TR ” - v
loss = np.power(y — pred, 2) N Q
N | A 1
th_list.append(th) N | / \ A »
loss_list.append(loss) U R S \_ e/
th = th + 2*x*Irx(y — pred) o 2 : : : o 2 z



I Epoch and batch

N GIOIE] A8
) 1 Epoch '

1Epoch: 2= HIOIE| 28 B+ 1 &S
1iteraotion : 12| 2&

minibatch : QIOIEL A2 ool <00 T2 XM 2SS
ex) Z HIOIENH 100, botch sizeTt 10012,

1 iteration = 107H GIOIEION CHOHAM =&
1 Epoch = 100/batch size = 10 iteration



2X|AE 3N

Linear regression

Logistic regression



1.0 1

I Sir=(2ZH|, odd ratio)

pctil SfH, L =H| = p/(1-p)

Z Xt =(logit function)
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(1) {35t 317t (a,b) AO|2] Bt El(bounded) 4f& «= &% a<f(x)<b
2) YA Ao| 7| 27| & 7HX|= CtxZII5t= a4 a > b— f(a)>f(b)

c6(z) =

1+ exp(—2)

| xx = np.|inspace(-5, 5, 1000)
plt.plot(xx, 1/(1+np.exp(-xx)),

plt.grid()

|r_|}

1.0 1

08 1




A E

I ——
m |

mi=fol=2-T83
!
1L 1 HSAZ]=







SE2= HOJH =245 ?g Yorl ()
HAHY EEZHT




	슬라이드 번호 1
	슬라이드 번호 2
	슬라이드 번호 3
	슬라이드 번호 4
	슬라이드 번호 5
	슬라이드 번호 6
	슬라이드 번호 7
	슬라이드 번호 8
	슬라이드 번호 9
	슬라이드 번호 10
	슬라이드 번호 11
	슬라이드 번호 12
	슬라이드 번호 13
	슬라이드 번호 14
	슬라이드 번호 15
	슬라이드 번호 16
	슬라이드 번호 17
	슬라이드 번호 18
	슬라이드 번호 19
	슬라이드 번호 20
	슬라이드 번호 21
	슬라이드 번호 22
	슬라이드 번호 23
	슬라이드 번호 24

