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co1 CO Statements
? Understand the importance of predictive analytics and processing of data for analysis,
e 10

escribe different t ictive
03 Tx Ypes of predictiVe models,

Pply regression and classification Mode|
—— | Performance.

on applications for decision making and evaluate the

ance measure for model predictions and

models that can Mitigat
COs5 Define and apply time s

e the issue during training

eries forecasting models in a variety of business contexts.

BL - Blooms Taxonomy Leve| (1 - Remember, 2~ Understand, 3 - Apply, 4 — Analyse, 5 - Evaluate, 6 — Create)

Answer ALL Questions
(10 X 10 = 100 Marks)

A manufacturing unit systematically captures batch-wise measy rements such
as operating temperature, applied Pressure, machine rotational speed, and
raw material grade. The management has observed 2 significant escalation
in defective output and seeks to diagnose the underlying causes and
formulate corrective measures to mitigate future quality deterioration.

CO1 Bu4

i) Which category of analytics is most appropriate for uncovering the
root causes of the observed increase in defect rates?

ii) Following the analytical findings, what decision-oriented action can

be undertaken to optimize the production process and minimize
subsequent defects?

2. A 650-bed tertiary care hosvpital operating a high-volume Emergency CO1 BL4

Department is building an Integrated Hospital Analytics Platform (IHAP) with
three objectives:

i) Estimate next week's emergency admission volume by day and shift,
using seasonal patterns, event calendars, and historical trends.

ii) Categorize patients into meaningful groups based on diagnosis codes,
treatment pathways, length of stay, and

readmission
behaviour — with no predefined labels,

iii) Determine how many ICU beds to reserve daily to minimize mortality
risk within staffing budget and equipment constraints.

Map each objective to its correct model type (Predictive / Descriptive /
Decision). For each, justify your answer by stating the output it produces and
why the other two model types cannot substitute for it
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Areal estate dataset contains two predictors: Yeg, puilt (ranging from 1880 coz i3
10 2020) and Number of Rooms (ranging from 1 ¢ 6).

i) Explain the specific problem that arises when these two predictors
are used as raw values in a distance-baseq model like KNN,
i) Apply standardization (Z-score) to norm
Mmean = 1960 and SD = 40. Interpret the
ii) Apply Min-Max normalization to Year
given min = 1880 and max = 2020. Sho
V) Which normalization meth

alize Year Built = 1990 given
result.

Built = 1990 intq range [0,1],
W working.

Mployment Type with four [5] coz2 BL3
Categories: Salaried / Self-

Employed / Unemployed / Retired,

; i) Createa complete dummy variable table using full one-

hot encoding

(k dummies) for al| four categories.

i)) Now recreate the table using k-1 encoding, dropping "Unemployed"
as the reference category.

iii) Explain what the k-
— how does the
column?

lrule meansfor g customer who is "Unemployed"
model identify them without a dedicated dummy

b) You are a data scientist ata telecom company. You have 5 years of hourly 51 cos s

call-volume data. Design a complete end-to-end time seﬂes ’GSFWS@
pipeline: (i) exploratory analysis teghﬁiﬁ\tés | _'was;’ Id aﬁplw. a4
(ii) appropriate model class selection with j f j .

strategy, and (iv) evaluation metrics. Ide
challenges.

N B

- same customer




A |c?gistics company benchmarks two délivery time prediction models. Model C03 BLS
Ayields MAE = 4, RMSE = 5, Model B yields MAE = 4, RMSE = 9. The company

Operates under a penalty framework Where extreme delivery delays trigger

dlsproportionately high costs. Critically evaluate both models using the given

metrics and justify your deployment recommendation.

i) Calculate MAE and interpret What the identical MAE scores reveal
about the average error behaviour of both models.

i)  Calculate RMSE and explain why it penalises large errors more
heavily than MAE, and analyse what the divergence in RMSE
values implies about the distribution of residuals in each model.

iii) Justify your model recommendation by connecting the statistical

properties of RMSE to the company's asymmetric penalty cost
structure.

8. An insurance company derives three rules from a claims prediction tree using co3 Bl
two predictors: ClaimHistory and VehicleAge. Rule 1: ClaimHistory >= 3 and
VehicleAge >= 5 - Predict 8000. Rule 2: ClaimHistory >= 3 and
VehicleAge < 5 - Predict 4000. Rule 3: ClaimHistory < 3 > Predict 1500.
Analyse the rule structure.

Rules vs Trees . R el
i) State the number of splits in the original tree that produced t
three rules.

ii) Explain how Rule 3 differs structurally from Rules 1 al

iii) Describe one scenario where a sample could be ¢
rules after pruning. :

business advantage of presenting these rules over! he tree



9.b) A hospital screens 2000 patients for a rare gepetic condition, Only 40 have
the condition. Compute and Interpret the pray,|ence.
) Compute the prevalence using the corpect formula,
i) Interpret what this value implies aboyy the rarity of the condition,

iii) State one practical consequence of low prevalence for the testing
programme.

10.a) A cancer detection model uses a default threshold of 0.5. A radiologist

argues that missing a true cancer case s far more dangerous than a false
alarm. How should the threshold be adjusted?

i) State the effect of lowering the decision threshold on sensitivity,

ii) State the trade-off that occurs when the threshold is lowered.

iii) Recommend a specific direction of th

reshold change and justify it
clinically. s ‘

OR ; Py
10.b)  Three cutoff selection strategies are described: B
i

i) user-specified sensitivity/specificity target,
i) minimum distance to perfect model,

iii) Youden's J index. 3

Critically compare these three approach

Co3 BL2
CO4 Bs




