In the pandemic case of SARS-CoV-2 infections, testing for the virus is carried out using the swab test. Statistically
said that there are 117 cases in 100,000 people have the disease. However, the test accuracy of the infected patient
is not fully accurate. The test might return a 5% false positive, saying that from 100 non-infected people tested, 5
of them will be diagnosed to have the disease. On the other hand, if he/she is infected, the test might return 29%
false negative, which means from 100 positively infected people, 29 of them will be diagnosed to be healthy.
Using Bayes rule, calculate the probability that someone has the disease given the test is negative and the probability
that someone has no disease despite having a positive test result. Show the steps in your answer.
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Table 2 shows a sample of an encrypted semiconductor dataset. The dataset is developed after the feature selection
process. This dataset consists of two feature inputs, fi and /2, that represent two normalized parameters and one
categorical parameter that represent the condition of the semiconductor. Categorical refers to testing flag that is
assigned in categorical form of **1” that refers to good units, whereas "0 refers to faulty units.

Table 2. Semiconductor dataset
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Determine how the Gaussian Naive Bayes classifier would classify the class of a new semiconductor product with
Si=4 and f>=5.

i \ L~ \ Clacs T (goca) = Yo = s.5
2. s L C(3eoa)) b Coaa) = ¢ = 065
2 =3 \ c?sodt)
a & \ C5e0d))
4 4 &  (bad)
S s >  (bad)
& A > (bad)
A s is & (onBageur Az selr |, we will evaluated barea v

Ahe provaoilihy Aercchy  Gurchon [OHF (wob 4he probauilihy "'(Tci{‘) .
P;C(u.q{w\ﬁ noramal  distribubhisn , PO Wwlree 20 -f:cxra.mth:) le_,
I ecin and ctmraard  deviakon , Wﬁff_’_] e need to calcalate

Mnaose. Lo e adn npet anad  clacr

A+ 4 o oo =
Mei . geor = 3 T3 > d}-'-uaoﬁdt':' Hl : ‘:_T)*'Ce’( 2 [
‘ » ook
]J'F' Lot = >- > d:ﬁ L bad = (
P«Fl. lped = 4,232 ) O:Fl: bad = 0.G7F35

Tra Aue  new in&ividua) > C£,= g L La=5 ) , e clacsr can be
depned v cal Cu.\ad'iv‘e e provabl (iHRes of Yrhe Huv dacse

( plase tots Hnat we  are acteally wot calauleding +re prefeab: \riy
Were. bLur ca\cq\o—h‘ng Hra- probability density. )

=



Rrodablity of clasr ‘gusd

Hven  the new (rndividua| T -

PCY[ 66 > . P( Dﬂa)
B Cgent|x) = e i
P X (bad) Pliga) + PLX lge04 )

'Pfa_as& )

~hile. e prebability L clags "baa’ Gaven o ndnvidus) X -

P (X (bad) s Pliga)
e Cbra |\x) =
?C‘)(lbqa\)*'PCbad) + PCX'gjoJ)

P(a_baa)
© To deferrmineg  Nhe clace
Bk

we il Compare the Yo above valuecr

as J&w_\& Naua Hne gcame

denominaiy | v just have
Compare. LNa nume sty s

@D Tusteas 8. f«\cubhr{j Yhe hprblocdar")ﬁ-a\ | a8 we are Jealing with

ok ncoor &atageds

we. ol calcalate . Mne prebability d?th("{-%
- PCXIg,soJ)' P(a—z"’a) =

= P L plgoed) -® (£, L \gooa )« Plgaes)
ol PO L 2 1goed) PO (£, [lgoea ). Plgoes)

(P60 = $robabildy denshyg ]

'Fl 3K '{; : X
J
v L A")JI-. sea \ - _1_(5 ){(1 sod
—_ - 1 | e 2 O—h'?““ ) L 2 .
3 } g.coet_\ri'“- d-?'": a.ooa(.\lu—i‘“.

‘f’Cg—odoU
(o-:}.sz‘l-o) C 0-24.10> - (2%) = 0.56253

> P Ox(bad) Pliga) = P L L | kard) P (g, llo<a ). pCloar)
OL L 4"}{;‘ Le

(E T v (5 M, brat )
0%, bas \3n et " 0%, bar Iam VR plhed)
= (0.2420 2 ( 6.3C49) (o0.5) = 0,472 ledﬁﬁf.a_‘)
@' >< -Eel-sv&r o : bq;‘-;

Clasrce



A dataset containing two inputs, x1 and x2, and one output, 7, has been collected. An Artificial Neural Network
(ANN) with a structure shown in Figure | is used to model the data. Please note as an activation function, a sigmoid

function, a(z) = is used and there is no nonlinear activation function in the output layer.
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a. derive the backpropagation functions for all updating weights, w; and b; fori = 1..5 and j = 1..2, to fit the model

to capture the target output, 7.
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Figure 1. An artificial neural network for Q5



\ . 1-’_1 :f‘ g, 4 oy
Fly) ;0= -
2 Bl iy Bl %

\é'_ 2 ,.Q_(:ﬁl}:pl- }}A;’(L'E"Lf’; 'F(l“i?(l*w 1+ X o

P
W,
’ Y
3 -C‘&‘j).#{:fr;}- 'L‘*"‘-S : ‘F (%1)*-)(1.-
2T _ 2& ¥ A )y, O,



