

























Ques 1

a Model was trained on data from stable economic
conditions and tested on data from economic downturn
Training data distribution no longer matches testing
distribution

b High quality diverse and representative data enables the
model to capture general patterns A simple model can

generalize well with good data while a complex model
will fail with biased data

c Large volume of data is normal and unlabeled Very
few labeled fraud cases exist Clustering based anomaly
detection algorithm can be used

d Outcome is binary with a probability p of successBernoulli distribution can be used

Ques2

a Initial Parameters W O 1 b 0 α 0.05

Applicant Data Applicant Income a Default y

Predicted Probability
Applicant A 2 wx b 0.1 2 0 0.2

2
2 1108187

5498

Applicant B 2 wx b 0.1 5 0 0.5

22 1,1T aloof Is
0 6225

y 0.55 y 0 62



Batch Gradient

EE y gais dis

Em y yein his

Applicant A y _y x 0.5498 0 2 1.0996

Applicant B y y x 0 6225 1 5 1.8875

g 1.0996 1.8875 0.7271 0.394

0.394

b SVM decisionboundary f n 0.8 1.5 2 50 0

Substitute new stock values

f n 72 1.5 15 50

Buyclass support vector f n 18,75 1.5 10 50

Sell class support vector f n 13260 1.5 20 50

Importanceof support vectors
SV are data points closest to decision boundaryThey are the
critical points that constrain the optimal separating hyperplane

whyremoving non support vectors doesnt affect the boundary
Non support vectors lie outside the margin They dont
contribute to the optimization constraints

c Post pruning is better giving validation accuracy of 91



Ques3

Aug Intra Distance measures how compact the cluster is
lower is better

Closest Inter Distance measures how well the cluster is
separated from other clusters higher is better

Among CI C2 and CS C2 has highest intra distance and
lowest inter distance C2 shows the strongest indication

of cluster assignment ambiguity

b Cumulative Variance

PCI PC2 58 30 88

PCI PC2 PC3 58 30 9 971
PCI PC2 PC3 PC4 58 30 9 3 100

Precision among all predicted as the how many are

actually the

Recall among those which are actually the how manywere predicted the

Security team goal is to increase Recall
and

decrease unnecessary alerts

decrease falsePositives Increase Precision

Threshold Precision Recall

9
0 72 0 88

88 Recall and 28 FP Threshold

0.93 0.46 461Recae and 71 FP prefeivable



Ques4

a Validation accuracy represents generalization to unseen data

ruthed Bates size
thirty attic

Full Batch GD 120,000
Mini Batch GD 2,56 78,2 811
Stochastic GD

Mini Batch GD performs best

validation Accuracy

No Regularization 871 Bath with
dropout is best choicev2 Regularization 901

Dropout 9 0.4 921

b

Leaky Relo ai 2 2 20

0.121 Zi 0

1
Local gradient

21 370 4 1 23 270 83g
1

22 440 8922 0 1



Jacobian matrix

Treakyrecu 2

Downstream Gradient

1 1
c v 3 50

6 70

3 60

E C 90

Case Subsets without C Contribution of C

1 v c v 3 60 50 10

2 E v E C v E 90 70 20

shapleyvalue for IIIipii.FI fzgp.gfeature C

subsetwithoutc total feature

for case 1 121 0 M 2

klilmq.tlI 0 2 I 12
forcase 2 12 1 M 2

1211111111 12

Dc IX 10 12 20 5 10 15



Ques5
safeAction A

a
g

o a O
Tr

Riskyaction B

pile.IT03proeay tyo72

2 0.9

Way 1 If initial v1 G 0 and no info about Vot S2

Policy A always chooses safe A is both S and 52

VTS2 3 2 vÉ a 3 0.9 0 3

v1 5 2 r VT S2 2 0.9 3 4.7

Risky B in 52

Q 52B E P s s B r s2B 5 rv s

0.7 7 0.9 0 0.3 2 0.9 4.7

0.7 7 0.3 2.23 4.9 0.669

5.569

Way2 If initial VT s O 4 52 0 V5 G 0

5 2 r v5 S2 2 0.9 0 2

v1 2 3 2 v1 G 3 0.9 0 3



Risky B in 52

Q 52B E P s s B r s2B 5 rv s

0.7 7 0.9 0 0.3 2 0.9 2

0.7 7 0.3 0 2 4.9 0.06

4.84

b 2 6

p p D V D 0

Discount factor 2 0.5

Learning rate α 0.5

After first episode V1 P 1 V T 3

V2 P V P r rv.LT v P

1 0.5 2 0.5 3 1

1 0.5 2.5 1 1.25 2.25

V2 T v1 T α ru D v1 T

3 0.5 6 0.5 0 3

3 0.5 3 3 1.5 4.5


