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Recap: [a])3|a)z

predictor FllIgs)

. . response
input GBIA) = T (SRR

RAXFTN: BPEER — J~ =821

EEMETIN: BRER — 118

ZARTEFTGN: BRI, K. HARIE — FRrRRARE
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Recap: 32[a)RR

predictor (FlllEs)

label

input (BAIN)  —— = (EHEmE)

Sh

BEeEl: E%Tie > BEEkEs

;2 .

mﬁ“ ERERI: (SRR3E5Z — EUFEEERE
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Recap: Z[%[0])3

- IRBIEERTN: =

migE: = 2

« IRERZEY: ., = - 2
1

TrainLoss =

train
train

- PIEN: SEHME/RESE = 1 o, FHEEES

argmaxin , = argmin —

S HTRE TRRARMUAMGT = &L

Tl
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Recap: Zz{%[0])3

AV ESE: minTrainLoss

—% Definition: gradient

The gradient V, TrainLoss(w) is the direction that increases the training loss the
most.

—g Algorithm: gradient descent—

Initialize w = [0, ..., 0]
FOI’ = l, S ,T: epochs
w«w— 17 VyTrainLoss(w)
v - NG 7
step size gradient
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1Z48[8]J9 Logistic Regression: {ESE

{Rigss RK ] /R AZ

THIEREIMNH — RXMAGET BELH

1Z45[0])3 XIERUAPR G T BEE T bz
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1Z45[0]!)3 Logistic Regression

- BRI
. 1% Linearity
« JH3 714 Independence

- BREZENBTEC HXREN—EE
o« IRELEFRMERIFEIT DITEIRTSEME o i i 5 sty sevummpton sttt
s BERBIRESSINREFRREZR x

Residuals vs Fitted a
a L 13} Tiw w
i * eqe . <
8L e “: wlte o o
_13 = —- se, ._ﬁ__s?‘% g =
8 5 : .M. .. o
r ! 'Y " o
*« * o
L ]
o oe 5
T

-0.05 000 005 010

Fitted values
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1Z48[8]J9 Logistic Regression: {ESE

{Rigss JRK Y /R AZ

THEREINH  RRMAGET HBELH

1Z45[0])3 XIERUAPR G T BEE T bz
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KRR SENELIEN

« IAInput:
« 4N: "HFUNASF + BERAF . FIZR13.67%",

* BiHoutput: y
¢ ﬁﬁl)\J J

+ A_ +1
w ~<
hd
’J
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Score( ) = BFEHERIIMFD
If Score( ) > O:

Else:
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BT

FHN + BERAFINA. 5T
] 08 © I TT
S s . BYRRRIEE13.76%
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—MiF: HEREDRAE

N

*Score = - o+ 1 1+ +
° *%?IEO: 0 (eg: 1)
 FFIE1 = 1 (6.9, 1 =%FIRA
« $FE2 = , (e.9., 2 =& Forlog 2 orlog 2/ 1)

- f51ikd = Hittx T IR
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REFINR: Decision Boundary

4&

- BRIRREWEME ?ft,\ IFFRE

0 0.0 = 1.0 x BFFREE — 1.5 <xFUYAN
RREEM 1 1.0
FIN 15 "ENAST + BERAT"
2 0.0 3.0
3 2.0 1.0
4 3.0 5.3
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REFINR: Decision Boundary

N\

- RIRRAERMFIEEBIET R

0 0.0 = 1.0 x BFFREEN — 1.5 xFUIAN

Y%
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RERIBDER: Decision Boundary
s T EZ &I

*Score = o+ , BWEEEM+ , HFWAN+ ;3 TR

RRIAF:
4= Xa

the Rl
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REFINR: Decision Boundary

« X9

— 88 — AR AU4FALE
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1Z48[8]J9 Logistic Regression: {ESE

{Rigss JRK Y /R AZ

THEREINH  RRMAGET HBELH

1Z45[0])3 XIERUAPR G T BEE T bz
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» — R F LAFRIS + 18- THITN
* (BT XN FNZEIRE SHHEle?

"FWANT.5F + WFER2.875,
MZ=20%"

"FUIANAST + KA,
FZ=R13.67%"

RIEE:
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"FUANAST + R4,
R|Z13.67%"

"FWAT.SE + WFER2.87,
F|ZR20%"

a NFFIE
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=K —1
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REFINR: Decision Boundary

e Score = - o+ - R

wfREScore §H-°
RERHD R ?
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Y{n]IPHEZ Score

Score = T
-
—00 00 + o0

H Vi H
AEE € AN KA E HE 5 B
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“‘~ é '.:
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D R —"" 4
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{Bif==4F 0 E12[5]

12-Oct-26

26



1ZigERE]: Logistic function

« IBEREREL Logistic, tBFRsigmoid

1+ —

1.0

= 0.8}
=

—2 0.12 5 0.6/
0 05 § 0.4

2 0.88 2 0.2
00 1 0 0—6
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1Z45M])3: Logistic Regression

P
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=+ 1 = —
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0.4+

—2 0.12
2 0.88
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<
X 0.8}
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*Score = + | BIEEM+ ., DFUWA

—2 0 0
+1 +1 +3
-1 -1 —3
1.0 ; 1.0 ————— —
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i 0 b | ﬁ
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- BEEIMRERZMERET \
° — + S~ O’ 2
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THIEREIMNH R HBELH
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Recap: Zz[%R])IHEEE (SHR)

2 — L B 2 2 2
\/2_ >
=hgt 1
- EiRiR: =0 y .
- H—RE: ~ 0, °
O Q
Q
O
— —+ O O
O
— 2 Q 0 Q ’
O
Q
>
X
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Recap: BABISA#IT MLE

*» ERANIUPARRIEN

argmax , = argmax

* XIEUUIARREL
argmax In , = argmaxin , HiE 2585 P o K

= argmax In — 2 2

= argmin —

%‘ﬂﬁ’l‘iﬂ?ﬂ’\]%kwmﬁﬁ SUN SRS
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ZiEE: FESHEAESE

12-Oct-26

RN RN FUIN y = EaiEty
317.96k 635k -1
866.10k 305k +1
136.08k 45Kk +1
95.21k 100k -1
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ZiEE: FESHEAESE

GEEW FRA y= 258548 GREW| FA y= 255
866.1k 305k +1 317.96k 635k 1
136.08k 45k +1 9521k 100k x
\ } \ J
| |
Py=+1, =10 Py=—1, =10

HAIHRE WwE
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Z5EET: FIBERXUAEITFhZEME]T

FIER
BT
317.96k 635k -1
866.1k 305k +1
136.08k 45k +1
95.21k 100k -1

[l
H
|_\
N
N
w
w
N
N
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s WTFRTEREER o 1, 2 EELPRERKHY
) — |

{EIRE
BARMIUZARERe 3

0:1, 1:0.5, 2:_15 — B
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¥EE _LFHR{EMLE

—+ 1 , — p— — 1
1+
CHFNAMEREEESE (. o) , B (likelihood) fit
7.
MaX —

=1

« ESANIEULSA (log-likelihood) {it:

Max —
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1Z48[8]J9 Logistic Regression: {ESE

B ES RK ] /R AZ

THIEREIMNH R HBELH

1Z45[0])3 XIERUAPR KT B B
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Batch Gradient Descent (BGD)
Stochastic Gradient Descent (SGD)
Mini-batch Gradient Descent
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1Z45[0]Y3 73465
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Error

Binary Cross Entropy Error
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https://ml-visualized.com/chapter3/interactive_logistic_regression.html

1Z4E00])37345)

1.0 .
Weight: 0.76 .
oo Bias: -49.9523 o
Our Plg=1 _ 1
= 1|75 =
0.8 Model: (v ) 1 + e (~49-9523+0.762)
07 ® Rainy Day Sunny Day
To see how the model works for yourself, drag the 70
values to make a prediction! :
0.6 0.9
-5 Predict 0.8
Temperature: 62 Degrees Fahrenheit 3, Sunny
s 0.5 | 0.7
-g Predict -
Classification Threshold: 0.5 [ R £ 06
0.4 g 0.5
® L 04
The prediction is a Rainy Day. 0.3 e
0.2
0.2 bl
0.0
20 30 40 50 60 70 80 90 100
0.1 Temperature (Degrees Fahrenheit)
0.0 11000
20 30 40 50 60 70 80 90 100 o
Temperature (Degrees Fahrenheit) § 8000
= 7000
§‘sooo
25000
= 4000
. £ 3000
w2000
Interactive Example
T 0 100 200 300 400 500 600 700 800
Iterations
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https://mlu-explain.github.io/logistic-regression/
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Test error
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BF—HiHIRIRRIAR

0 1 0.23
1 1 1.12
2 2 -1.07
20 )=0
%wm&b 66,;,/5&02'5*0«\(
4 4
3 o = 3
2- - 3 oo = ] | 2
~ 1 e == -+ ++# ~ 1
g, - -h+ + =7 X 0 seore(x) >0
-1t = +_+ ] -1
_2_- == + + | =
253 3 =2 -1 0 1 2 3 35 -4 -3 —2-10 1 2 3
x[1] x[1]
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* 2BMFRALE (Z4)
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0 1
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-5 —4 -3 -2 -1 0
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FEIR R
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+ BRERZ A& IS -
- REIEIRIINGIEE (GrERELses T fRd)lZReuRE)
* BIRARHHIKR/N (ERRIIASEIUS) .

 Total quality = measure of fit - measure of magnitude of coefficients
» measure of fit: ZHE{LIZA (data likelihood)
« RKEUE — FREX)GEHEILS B,
- NGB - TVERETRBIFUSIISGETE.
* measure of magnitude of coefficients
s FEEX - IE
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