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7
baing 8 i )  anboid
SH'"JSk é gé;“*’ /‘4.'"7_ ’ W;\QN }N' -] .r\g—"-‘lze; .

- Ass;snment Skp.. f(s"""sklﬂ\l""ﬂh) IOLJC&EVQ Valm]
Ejj jl;'b. ﬂcn, the best aSSiﬁnmen‘hS o win. ‘F(S.,---, Sh-;/-hr--./h-) are

For x5, c"\°°’€ custer avav.M'm uz_:‘-j;-‘n: .
L

t break Hies Jcl;gvm'm‘as‘blcq“g

keep ' the same.

Ass'tgﬂme.nb will reduce wlise, OF Obrchive func. ©Of

- Update Stey:

Fix Si's. “Then, find best mi's: y
- : o - i wP in fwte time
et - St | BB
Foe e T2 xES; =) 2654 ot @SR put fast.
[#] n practiod
win 1. ﬁ,‘.,..’- ‘Ov\l conva QS*”
V] ﬂ;’olh,..-,}ku‘) 1931 lﬁs J,,(J }A.J) L_o:__‘j @5
Lo yulbifle inits
constords s Vo eans T+
d n - I —
= Z V;A\,J T%_,.] Zl (x'd /A‘J)z
e x€S,
€[]
the ﬁ)\‘\owh\% F"’L\‘*‘”" For mr\A—Var.Xém,

So, & suffices Yo solve
what is TR €LE- 717 .
\ or mn -\ = E- X
hop. 1o ELCY] " Oy iy er%)() 20
P ceyr] = E[(x-ED1¥ g6 -<)*) ='£[0<—E[><])’] + (&)<Y
—

Y vor (X)  with &4 W e=Fx).  © 2

Hence, L({;J‘xb with vedine. valve oFf O\ﬁ&“"'w furc. oc “QQP‘b the same.

- I{'wabo’\ ( Asiﬂnw\e,«\r-\' U'JA‘E.)
Thn berabion proguces e c\us’reﬂma £=> Objective fune. sh\'dﬂ\& decreases .
. Ps there ove £ K cluster aSsl'gn»«exbs, and each iter. PnJJ-tce,s new A_o\s!:ex'mas,

k-means wnwuaes'm @“)sths . [gef__whun 7 Wers hova same okj. VA(«;J



EVALUATION METRICS: w
AM’“ Mﬂ\kt&r

o Fl—-swe/ Dioe—S?Smn@n ccefRicent *

N |
Fi pa <?rccisimﬁ ¥ Ke.a\\l)

= O0<Fi<1
FL=0 _\ff Precision20O of Reaall=0O
Fi=1 E_ Precision = P\QC‘X"" |

Ex. FA® 0-947.. for example in slicles |

—

° ROC ClM've_ i
- ’ﬂseoué of N%wwm— Rearson \'\3?0—9\5;{5 -L'cs{'}mg [,ﬁ_ +o be con&szd er\
P Fisker/‘igni{‘cah[c {ghnﬁ]
H=0: X~ .
T Goal: Closs H=0/ te\
}o\ns-\.—nbwhov\ e rﬁdo,,, - [
H=1: X~Q based.
;\;Po{:tak/ L. Obser vabion
- P(4-0), PlH=1), we Find the best bode ol bebvee

- When we do not know

b
Jeéweo“ ard «Fn};e"q(‘a"m Pvgcmv‘)
Y (1= specrfiby/Tyre sl e

(s;»ixl:iv'-*'&lnc““
s max ﬁ’(ﬁ(x)ﬂl“")
velelod], /?(‘”) = 0 @(hooml-0) €&

‘L Fu\ge—a‘a'm rm‘o. .
over oll decisior

3
g

AUROC: Acea wrder ROC
AUROC = 5 a0 d € [or1]

t 2 (,w“: +]

RocC (vece-\;mlr‘ o
A o
:lﬁr-c{vzﬂ—““f—/ rules [ dlassvhers based on X
Ney wan-fearson func?) -

szerﬁes: ) B)=0, @(()s"
pel Db non-decreasng and

concave

/]
y ,
. | eFhood 3) Be) 2 |
'k vo.na”l & b 0C wwe 4) W (n(.,,-m.\)
e 9 w 40 ad'f K - . bst-‘
3 for eAfJ‘ o, {;(ﬁ) M.We,\le_d ¥§ l\ke(\\'\ooas Q\{':(o :
A . ___.————————'—""'m
54 v O P(,{) ‘y)ﬂo 1 chenAS o~
' 2‘ 7
Q) A=\

- Nobe: Tn ML) we do act- howe (P, @_) ‘ .
> Build ROC curve Sor classifier, e, logist ragression, by vavying bhresheld on
’so& ou&pulb.
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NAWE BAYES SUPPLEMENT: lz:ll:nw,\fawl
(NE)
e Mulbingwial Distrbuhion:

Fix o PMF (parmmetes) Cpuparesf) over Dokl
pzo, 2>

Sam?\e “ ‘u'o( Po‘mb‘i fom (f.,..., fl) Let X; = wo ot saw\fle; e‘zupj o t.

The malbivomial dist. i the (omt) PMF of (X, Xu):

and

;:-l

- 148
ﬂ7(X|“ X, X7‘= Xz/,.., X‘G: xk) = (Kl Ya,n Xy P‘ Vl - 7(& for dl Kags /Iy_ Z O
L_.——-‘—Y———'J
wml{{y\owﬁa‘ coeft.

() * i
’Ku--vxv) - AR A A

-Nobe: L=2 s bimewnal.
. . n n LI TR
- Moktivovial Thun; (arant- tay) = Z(x\,...,n ol

K- K20
m+...+’xk=“
= 12) e,s‘hW\dbe P; , 'l:a\w— 2(4 s
w
° 'ﬂ\ree. TLM"} dF NB Kk-dim .(:g&wv_/\om‘

Thench case, the datv locks \ike (X :Xu,Y)
E* vae aSGMEhoW 7(” ,X\‘ are \v\A_e_g. 3,\’4“ Y *—1

® (aucsian NB Each ¥; is (owmssian gen Y (o\ﬂ (omns over i aml\/ma_)
—> leorn O(ll-) farams Cw[o NB, leam OG‘-") (,wmv»S)

@ Eerhou\h 5 Each X s ECVy@u\l; aiVC"‘ Y (o\\ff‘ ?ﬂmmg over and Y=9)

— Luzwn O(\L) fovam:s (w[o NE, \earn O(Z\ pmms)

@ Mul dnomial NB: (X),.»,Xv_\ is el Finomiz) 2\\&’1\ Y (drq pavams over \7'=3)
—> Lesrn O() parawns [m c.xfl?éﬂ' cond. indep a;sumeal]
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%* Sunrise foblem

Wk e prb. & Sure iing tamoven
* Leela;e’; answert " Rule of Sucesion
. Assume  Sun  rises indeply with prb. P axch oqafa
* Assume ris wnknown- o~ U“.&Nm([o,\]) <« Hp)=1 for pefon] (PDF)
. Uvown: Sun vese or do.as ..., N. (N<*°°)
V\'an‘h""?(swn rkes on dﬂ” M‘\Suh yose on 0(9? ',...,N)

;— ﬂ’(gwn nses on da‘as \'.-‘,'\HW B:] (YMZ) = (N
del. | P(Swn v R S
$ O o 10 '
pe™

[*] LP(S““ rises 0'\1’4’3’ bevs N) = £E(Sun nLes on doﬂi \""N\?) ;F_(flé‘?

_
Law of otal _ T -
fvobab][uta. ) . P
- if %
Y —-J"—'
N
) Conceft‘:
[CS‘BW\A‘-QS
NAve N 0 N = C F e
answex Swn Swn dees —> /—‘-N‘\"O /
nges wat se
Lagecé: ‘N‘\‘\ (0'\’\ B N+ = (L“ bice ;Mog-ufu\a)
f
avxs«»n: Sun Sun dees [\Vad B ol
rses not nse

—

) AJO‘- oLe[o,aﬂ to each bn '
wot an sntaaex

% | idstone. Swo o‘\?kw%i
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\3 GWeeOL% Algor'rfjnm:
Given o Hfanchon F: le"UZ, =) x4),

. PYDHQM; VL‘:K?J ‘F("-) )

Ex (4=2)
i hrqwt
1 4 Vi
contoury/ -y
level sebs A o Fxa)=3
2=
o £
.5} .
: & e
+ The gadient of SR & VE: P V2 [%E(n) %ﬁ—;(x) a’g(x)].

o Facks: = VF ponts in direcbon of S-b::(es{: oscent:
.-k ‘poivxt's in divecbion of d:eepe:!:' descent.

« Reaall: (D'\rcd:iom\ devivabive)
For o unt vedtor ue ﬂ2°‘, lull, =1, (Du{l)(ﬂ = ‘_l._\;vz) £0ersu) — £(x) _ V{;(ﬂ—)‘ru.
& reckional denv. & | e

(———’__‘:’_' ——
- | Vi \L% Vi) w < uVF(x)ll,_ l(ul\,_ = “V’F(K) “7_ [(;Mck?— Sckvdaﬁ]

. A w= VH=) et
€. € we E@) Vo ot 1:8
lvem, ]

Hence, uec —VH(x) is direction of sl—:eefes% descent of 7.
o Gradiend Descent (GD): ) Iwelize ot any ab. el
) xP =kt oV [preety!]

L6 <bep-sise (small)

. Eia_t-;__ . G\D convcraé)e,s bo l,oi‘\ nwin. Of S&dd‘t po}y\t' (umo(e,r Cono!&)- [\,Jk.a? See“ex{: f»aae,]
e Tf £is (Sbrona(\é) convex then GD converges +o glo\:a\ min.

L Ex: #()< Lt £ 15 conver
d=1\
o \ %

MR
—
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2 Fixed Pon b 1 [“0*7 'rr\oram] '

. &had,g 'ﬁ)(d fmn): &m: Giv&n ans 8: [Rd-—) Rd ;udﬁ 'Hno‘\r 7.5 (on{'mcel\/e ) -_.,

Vmae‘Rd, (g0 ~ge)ll, € Lx-gly wHh LE©D), there s & wigne x*&R” such that:
) 90ct) = %P, [Fined point] . #ewtiol i lisation
d 4
2) Fr d'Na \j&ﬂz;v xb"“:_. %(x"), "o:? ’
liw 2t = 2%, [Fined pomb eation)

t>
tcovw. exp- &t\

L"FS‘L“&!‘ con E"\\&oms

Hede

SO, 'FGKCA P_t_ l&mﬁm® G'D algor}u\mz Aed po) 8 3?;mra fﬂl’\
2" 2 g(xt) 3 25~ L VRG]

> lm b gt
200 N
Hence, OD (onverges o stab. P‘b‘. ander condls

3) Grodient Flow ! (v\ob n cxam]

& diSC'e"&:/Z, interval 1
£ = R V() < GO Hemte

£+
) C»'\aﬁae A-\M HMC ’('\{eML f‘ib "L 5 % - x{; _ 1\, V‘F(ﬂ-t)
i
pisien 3 > dr » K-kt S e (n¥)
[ OPP'OX' a% de,r}\\la‘h'/e\.

. ) de . _ :
ODE: dx . -Vfpe) [Gradiens fow]

Ex $0=1z (@21)
£ x(0)=\ [Intialze] lwear ODE

I _ )= = x) = et
T fo

= ~ ‘e,,(‘, fust convergence \.
- Limn x ) = O &« This 16 the g!%mur\\.

t P
! L\éaPW\D\’ ?‘T&H‘.‘“"d’
£)= 25, whece w¥

5 b«
lubon  z(t) wnverges o
)= 0). (I‘hd, x@E)=z* s a s%ead.lg—s{—a&e

s “siuble’, then ws 5o
6 an dbium poist  (i-ev vEE

colubion B the ODE~)



ReLaTion BETWEEN sSIGMOID € TANH : ( Nov 22, 2024

A nuran Ma kar

b

. S}ﬂmo‘no\/ Log‘\s{:fc furction: o: [R— [O, J:],

d‘(r.)g

(+e*

o Hyber bolic Evien‘ﬂ function: fonh: R-> [—'7 IJ)

x - -2
barh( 2 €€ _ l-e” | L\ — _.,,\,_)2 % . -~
Fret T Trerx | re” |~ Te) T Trem
- - iamoid '
{;\h(t)— ZO'(ZxLﬂ?‘ rescaled '3 = (imq%’lM’%“"’e)
_ sin(r) “x/
* Recall: tom (L)"”ws@ €™ = ws(x) 41 sin(x) [Ewers formula ]
= (e“‘— ef‘") e = sl —isin(x) < conjegrte
1 6"&“‘ eﬂx COS(?L) - er)( +e’;x

. A relar\r\ow 2
= |tarh (%) = _,,hm(m) T B van(x) sin(n) = AL Y
——-’—._—_.

o Recall. ["‘°¥ n wm]

— i. .-

9
}?elabions)ir? Cee “Guder manniar Function .

Ls velates )\\épef):alib & ciremlar a»a’cs



