Coss\oBdakon (€ » Ts o Fechnicye goc avofueting oo ML modlel and

tesking ifs peormance Tt hefos fo compare and sefeck on oppropiote modef
foc \Ll:\(é SOQCE?\‘C% preduichive modeding Qro%% .

There are a bt & dierent techniques thot may be used o coss-volidate
o mode?. ShoP, Hem hove o simithe ae%omthm:
A. Di\v'\ole the daJr&se«L imto ’Fuoo po(’l“S: ofe 90( fﬂo.imn%, o"H/\QA‘ ?O( 1L€S+«(\%
0 Tesn Ye moded in Hhe Wn(ng <ot
3. Jolidete the mode? on Hhe test set
U Regaat 43 steps 0. couple of Hmes This numbec depends on the Cu
method Haat You ae using.

Cross- Jodidakion +ec\/\nic¢)es

Hol-out cross-validobion » Ts the simplest and, most common fechnigue.
We use hold-out method on durge dotasets as it requices training the’ moded
0nly once.

The foct thot we desk our moded ondy once might be o bottleneck for
His “method. Dye to s , the result obtained: by hold-out feclnique
may be considered  inoccutate.

Aleocthm -
I Dinde the datoset ito fwo pasts: the raining set and the test
set. Usoodly #7% & +he dataset goes to the frasning set and 0%
Jg) Q}Jﬂ; fest set but Jou mauy choose” ony, splithing Hhatt suits you
) Troin the modeR on the fraining set
3. Jodidote on Hhe teost sok
4. Sowe 4he sk of the vodidation

Tmpﬁemmfo&\on:
import uMpy s NP

com skleoen. moded - seleckion import roin test_ split

Xy =0p.asonee (o) .ceshapel(5,2)), ronoe ()
X_troin, X-test, o troun, y-test =troun est- split (X, g test size =02,
condom _ stote = fJ4)



h-Cold. Cross-Uoldokion > Ts a Jcec}\mg‘ue that minimizes the disoduartoges

o} hold- out mekhod. b-F0 iteaduces o ne»o W Hing the datoset
whidh helps 1o ovescome the ’ces‘r on Q;Q’r&neiﬁb 8

k-0 aures o more stoble an shmoﬁwd result as preiout

MQ&\J\OCX nee t(m(\meé Qno\ ‘\‘QS\\(\% s pesformed on sewerof
erent_pacts off the

h \%Qd meirod has o) d»sad\r&n’racoe Tooeosing, b cesulls in
—Hm\mcb more modeds and +he Hounine process maky be cealdly
expensive ond fime-consomng,

L UE
%D\ch o wmbex o} 80st k. USUQQ% b s Bfo 40 but you an
dnoose any Mumbes Qohich is fsg Hhon Hhe dodtoset's 4

Gth.
2. Spﬂﬁr e dofoset into b equal (i§ Qossibée) pacts they oce cafled

C\Aoose -4 %o@ds which wild be the truning set The temaining,
%‘?Qd \M\QQ bQQV\Q '(‘95 ek

T oa0 \L\/\e moded on +he Jrroumng set. On each ierodion of

d&’\\on ou qwst tonn o new model independen
U\:\Q moded Hrouned i the previous tecsion o %é og
5. \odidote on the test sek .

6. Sowe the wsudk o Hne sodidakion.

7.Repent steps 2-6 b fimes . éach ime use the reMaINING on
os e Jveggp sot T Ln the end., Wou Sl':ou@d howe w&ﬂdar@\e

mode? on e go d Hhod \%u Shove
7o qpt the 0ol score owetage the cesults Hat you ¢pton skep6

Tplemertiation:
‘mpor’t nmPy os NP
Jom ol model. sefoction import [<fold

X= np.ostay ((C423,03,43,L4,27,(3,67))
\3 np. cxm\&(U 2.3,47)
% =keofd (n. 3@@&5 2)

goc tran- index +Qs\' index in hg,spﬂ‘r(x\
ot (“TRATI: * teoin.- index , “TEST: *, test_index)
X Aoin | Y test = XCtrin— index ], XCtest_ index )

4- Atoun, y-test =yCtrouin_indexT, yltest- ndex)



Leawe-one-out cross-validation (LOOCY) »Ts an exckeme mse o}
k-Gl Y whece le is equal fo n whexe n is the numbex o}
somples in the dodeser.

The ' qyreatest aduartoqe o LOOCY (s that it doesn't waste much
doto. ~ (OOC is mote computationafly exponsive Hhan h-Fold |, it
moke tohe plenty & fime fo cross-volidade the mode? using. LOOC.
“Thus, the Dodan Science Communiby hos o qenerad rule based on
ompiice® @dence and. diffesent resancches, which suggest that 5 or Jo
0od. cooss- yoldation should be preferred. over LOOCY!

Tplemertiation:
import numPy os NP
Jrom  sbleuen. moded sedoction import LenweOne Out

X= np. octay (123 C3,(/j3)
W= np. astoy (£4,27)
loo = Leoxe OneOut()

Boc 4roun- index , test_index in oo split(x):
pant (TRATN: * Hroun- index, “TEST: ", testindex)
X _Aoan | X_test = XCtoan— index ], XCtest_index |
4 troin, y - test =yCtroin_indexT, yltest index]

Leoye-p-out Cooss-yoldadion (Lp0cu)s Ts simithe to LOOCY as it
m o {he passible trining and testseks by using p samples as the

Looc) hos o obsud\ron‘vocoas the Loood, but, ne)\rer\\/\e@ess, it's as
copgé\'os LOOCN og

QQ%odJrhm:
AChoose p somples Srom +he dd\nasé whidh wit? be the test set-
2 The emaining n-0 samples widl be +he troining set.

3 Troun e model on the training set. On each “terafion, o new
moded must be 4mined. .
4 \Jolidote on the festset-
2. Sawe J«\f/\eﬁres;umﬂ-’o %Qh vodidodon.
- Aepea A @ Tmes.
?V%)Eo qot ng j&nu@ sgpooe awerage the esolls that you goton
step 3.





