
Investment 
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Project #3



Part 1: Idiosyncratic 
Volatility and the CAPM

• TASK 1: Idiosyncratic Volatility

• To find Idiosyncratic Risk 

=SQRT(Var(ϵi) = Var(Ri)-βi^2⋅Var(Rm)) 

βi^2⋅Var(Rm) –systematic risk

• Var(ϵi) – Idiosyncratic Risk

• % of Risk 

• Idiosyncratic Volatility / Total Risk

• Task 2 : Analysis

• The two stocks that qualify for under 

70% idiosyncratic Risk are JP Morgan 

& Gold



Part 2: Multi-Factor Asset-Pricing Models – Task 1 & 2

• Task 1  - Average Monthly Return, Standard Deviations, & 

Sharpe Ratio

• Task 2 – Covariance, Variance Matrix & Correlation Matrix

• Comments

• Highest Positive Correlation: Value Factor (HML) & Investment Factor 

(CMA)

• Highest Negative Correlation: Profitability Factor (RMW) & Size Factor 

(SMB)



Part 2: Task 3 – Stock Recommendation 
Based on Five Factor Model Alpha



Part 2: Task 4



Part 2: Task 5 step 1



Part 2: Task 5 step 2



Part 3: Bond Pricing with Term 
Structures of Interest Rates

Key Differences between Interpolation 
Methods:

Smoothness: Particularly in long-term rates, 
LW fluctuates more through maturities with 
irregular shifts. Compared to GSW with their 
smoother, more stable expectations.

Mid-Term Rates (5-15 YTM): LW shows lower 
spot rates than GSW in this age range. 

Long-Term Rates (15-30 YTM): LW has a 
visible hump around the 20-year mark, with 
GSW continuing steadily. 

Volatility/Model Sensitivity: LW appears to be 
more sensitive to short-term input data 
changes. GSW looks to be more reliable for 
long-term investment modeling.

Correlation between Yields = 0.9145508



Task 2: 30-year Bond 
pricing
Calculations for Years 1-29: Coupon Payments

     Payment for Year N = Coupon Rate / (1+Spot Rate)^N

Calculations for Year 30: Final Payment

     Payment for Year 30 = Face Value + Coupon Rate / (1+Spot Rate)^30

GSW Method Price of Bond = $1,681.95

LW Method Price of Bond = $1,696.68

Key Differences:

- Total Bond price difference = $14.73

- Year 1-29 price difference = $3.17

- Year 30 price difference = $11.55

- LW’s method creates higher PVs for majority of years

- Small rate differences between the two lead to magnified pricing differences

- Higher bond price from LW leads to a lower implied yield



Task 3: 7-year Bond pricing
Bond Structure chosen: GSW
- Semi-Annual Payment
- Face Value = $1000
- 7-year maturity (14 payments)
- Coupon Rate: 6% Annually; 3% semi-annually

Calculations for Payments 1-13
- PV = Coupon Payment / (1+ Semi-annual %)^N
Caclulation for Payment 14
-    PV = Coupon + Face Value / (1+ Semi-annual %)^N

Total of $1,129.48
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