ADS4203 LABS3

Chapter 12: Supervised Data Mining: k-Nearest Neighbors and Naive Bayes

TA: Malak Al-Hanafi
October30, 2025



LAB SETUP

e Excel file Ch12 dataset
e Submission:
o Submit your updated Excel file on Brightspace (Owl)
e Today’s lab has 1 question. Happy Halloween & Reading Week :)



QUESTION 1

O. LgI8 =R CFA. The Chartered Financial Analyst (CFA) designation is the de facto professional certification for the financial
industry. Employers encourage their prospective employees to complete the CFA exam. Daniella Campos, an HR manager
at SolidRock Investment, is reviewing 10 job applications. Given the low pass rate for CFA Level 1, Daniella wants to know
whether or not the 10 prospective employees will be able to pass the CFA Level 1 exam. Historically, the pass rate is higher
for those with work experience and a good GPA in college. With this insight, she compiles the accompanying data file with
information on 63 current employees who took the CFA Level | exam last year, including the employee’s success on the
exam (1 for pass, O for fail), the employee’s college GPA, and years of work experience.

a. Perform KNN analysis to estimate a classification model for the CFA Level 1 exam using the CFA_Data worksheet and
score the 10 job applicants in the CFA_Score worksheet. What are the misclassification rates for k=3, 4, and 57

b. What is the optimal value of k? Report the accuracy, specificity, sensitivity, and precision rates for the test data set (for
Analytic Solver and Python) or validation data set (for R).

c. What is the predicted CFA Level 1 outcome for the first job applicant?



REQUIREMENTS

Analytic Solver Data Science

Frontline Systems Inc. .
‘@ Follow steps, make sure to log in
with your school info

Data Science

Get started with the add-in:

ﬂﬁ Open in Excel

This add-in works in: Excel 2016 or later on Mac, Excel 2016 or later on Windows,
Excel on the web.

If you don't have the above, try using Office Online.
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Q1A

O. I8 CFA. The Chartered Financial Analyst (CFA) designation is the de facto professional certification for the financial

industry. Employers encourage their prospective employees to complete the CFA exam. Daniella Campos, an HR manager
at SolidRock Investment, is reviewing 10 job applications. Given the low pass rate for CFA Level 1, Daniella wants to know
whether or not the 10 prospective employees will be able to pass the CFA Level 1 exam. Historically, the pass rate is higher
for those with work experience and a good GPA in college. With this insight, she compiles the accompanying data file with
information on 63 current employees who took the CFA Level | exam last year, including the employee’s success on the
exam (1 for pass, O for fail), the employee’s college GPA, and years of work experience.

a. Perform KNN analysis to estimate a classification model for the CFA Level 1 exam using the CFA_Data worksheet and
score the 10 job applicants in the CFA_Score worksheet. What are the misclassification rates for k = 3, 4, and 57

1.Select the whole table in CFA_Data (include headers) _—
2.Partition the data. Data Science - Partition » Standard Partition o= 9 iy w&s_" Q
3.Fill in the following: B2 Standard Partition
a.Variables: Pass, GPA, Experience, click the “>” button to move them to the right box
b.Partition Method: Random
c.Specify Percentages: Training %: 60, Validation %: 20, Test %: 20
d.Set Seed: 12345




Q1A

I . - Analytic Solver Data Science

Data Parameters Scoring Simulation

S I D I a r.t I tl u n Worksheet: | STDPartition b Workbook:  Lab8_Answers.xlsx v

#Columns: 4 Data Parameter: SEDI‘]ng
Training Set: 38 Validation Set: |13 Test Set: 12
Detailed Report Detailed Report Detailed Report
a v Summary Report Summary Report Summary Report
- Variables In Input Data Selected Variables Lift Charts Lift Charts Lift Charts
Classify dieia ki Frequency Chart Frequency Chart Frequency Chart
Experience

€ | Nearest Neighbors

e Find the misclassification rate for k=4, and 5
from the Error Report, go back to the KNN model
& dialog (under Data Science - Classify > k-Nearest
onegrbors (0 313 sty e——— Neighbors).
- e Change the parameter # Neighbors (K) to 4, click
B Finish, and rerun.

Adds or removes the selected variable(s) from the variables list. ® The Optimal Val.ue Of k iS the One With the loweSt
e misclassification rate.

Output Variable:
Pass

Data Parameterﬁ Scoring Simulation
Rescale Data

Number of Classes: 2




Q1B

b. What is the optimal value of k? Report the accuracy, specificity, sensitivity, and precision rates for the test data set (for
Analytic Solver and Python) or validation data set (for R).

KNNC TestScore

In that sheet, look at the “Testing: Classification Summary” section.



Q1C

c. What is the predicted CFA Level 1 outcome for the first job applicant?

e After training the model, we use it to predict for a new applicant (or new observation) and report
the predicted class (O = Fail, 1 = Pass).
a.Select the data in your Q1.1
b.Go to Analytic Solver » Data Science -» Score » Score New Data
c.Under Model Worksheet, choose your stored KNN model from before (the best one).
d.Then click Match by Name to align the variables Analytic Solver Data Science

New Data Simulation

The predicted CFA Level 1 outcome for the first new applicant is ?? el
Data range: AL:B11 [] First Row Contains Headers
Worksheet: | KNNC_Stored?2 ¥  Workbook: |Lab8_Answers.xlsx e
Variables In New Data Model Variables

Experience <-->Experience

Match Unmatch Unmatch MatchB\,r Match
Selected Selected All Name Sequentially




Thank you!
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