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1. Profit or loss data = Pn + CF − P0  

2. Arithmetic Return = 
Pn−P0+CF

P0
 

3. Geometric Return = ln ቀ
Pn+CF

P0
ቁ 

4. VaR: ሾሺα × nሻ + 1ሿth observation 

5. Delta-normal VaR: 

VaRሺα%ሻ = ሺμr − σr × zαሻ  

 (In % terms) 

VaRሺα%ሻ =  P0 × ሺμr − σr × zαሻ  

(In $ terms) 

6. Weights in Expected Shortfall = ቀ
1

1−𝑐𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒 𝐿𝑒𝑣𝑒𝑙
ቁ 

7. Lognormal VaR: 

VaRሺα%ሻ = P0 × ሺ1−eμr−σr×zαሻ  

8. Seሺqሻ =
ඥpሺ1−pሻ/n

fሺqሻ
 

9. SEQuantile = √VarianceQuantile 

10. Confidence Interval for VaR: 

 q + seሺqሻ × zα > 𝑉𝑎𝑅 > q − seሺqሻ × zα 

 

Estimating Market Risk Measures: An Introduction & Overview 

 

1. Age – weighted Historical Simulation: 

W(i) = 
𝜆𝑖−1ሺ1−𝜆ሻ

1−𝜆𝑛  

2. Volatility weighted Historical Simulation: 

𝑟∗ = ൬
𝜎𝑇,𝑖

𝜎𝑡,𝑖
൰ 𝑟𝑡,𝑖  

 

    Non-Parametric Approaches 
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1. Model Accuracy Test: 

z =
x−pT

ඥpሺ1−pሻ×T
  

 

2. H0 : Model = Unbiased 

Ha : Model ≠ Unbiased 

3. L.RCC = L.RUC + L.Rind 

4. Log-likelihood ratio: 

𝐿𝑅𝑈𝐶 = −2ln ሾሺ1 − 𝑃ሻ𝑇−𝑁𝑃𝑁ሿ + 2ln {ሾሺ1 − 𝑁 𝑇Τ ሻሿ𝑇−𝑁𝑃𝑁}  

5. Probability of exception : p = 1 – c  

6. Failure rate = 
𝑁

𝑇
  

7. No. of exception = (1 – p) × T 

  Backtesting VaR 

 

 

1. GEV distribution: 

FሺXȁξ, μ, σሻ = exp ቈ− ቀ1 + ξ ×
x−μ

σ
ቁ

−
1

ξ
 if ξ ≠ 0 

FሺXȁξ, μ, σሻ = exp ቂ− exp ቀ
x−μ

σ
ቁቃ if ξ = 0 

 

2. Generalized Pareto Distribution: 

1 − ቂ1 +
ξx

β
ቃ

−
1

ξ
if ξ ≠ 0  

1 − exp ቂ−
x

β
ቃ if ξ = 0  

3. POT: 

𝐹𝑢(x) = P{X – u ≤x│X >u} = 
𝐹ሺ𝑥+𝑢ሻ−𝐹ሺ𝑢ሻ

1−𝐹ሺ𝑢ሻ
  

4. VaR using POT: 

u + 
𝛽

𝜉
ቂ

𝑛

𝑁𝑢
 ሺ1 − 𝑐𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒 𝑙𝑒𝑣𝑒𝑙ሻቃ

−𝜉

− 1 ሿ൨ 

5. ES:  
𝑉𝑎𝑅

1−𝜉
 +  

𝛽− 𝜉𝑈

1−𝜉
  

 

Parametric Approaches (II): Extreme Value 
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VaR MAPPING 

1. 𝑅𝑖 = 𝛼𝑖 + 𝛽𝑖𝑅𝑀 + 𝜀𝑖  

2. 𝑅𝑃 = σ 𝑤𝑖𝑅𝑖 =𝑁
𝑖=1 σ 𝑤𝑖𝛽𝑖𝑅𝑀 +𝑁

𝑖=1 σ 𝑤𝑖𝜀𝑖
𝑁
𝑖=1  

3. 𝛽𝑃 = σ 𝑤𝑖𝛽𝑖
𝑁
𝑖=1  

4. V(𝑅𝑃) = 𝛽𝑃
2 × 𝜎𝑀

2 + σ 𝑤𝑖
2 × 𝜎𝜀,𝑖

2𝑁
𝑖=1  

5. 𝑈𝑛𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑒𝑑 𝑉𝑎𝑅 =  σ ȁ𝑥𝑖ȁ × 𝑉𝑖
𝑁
𝑖=1  

6. 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑒𝑑 𝑉𝑎𝑅 = 𝛼ඥ𝑥′ σ 𝑥 = ඥሺ𝑥 × 𝑉ሻ′𝑅ሺ𝑥 × 𝑉ሻ 

7. 𝑇𝑟𝑎𝑐𝑘𝑖𝑛𝑔 𝐸𝑟𝑟𝑜𝑟 𝑉𝑎𝑅 =  𝛼ඥሺ𝑥 − 𝑥0ሻ′ σሺ𝑥 − 𝑥0ሻ 

8. 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝑖𝑚𝑝𝑟𝑜𝑣𝑒𝑚𝑒𝑛𝑡 = 1 − ሺ𝑡𝑟𝑎𝑐𝑘𝑖𝑛𝑔 𝑒𝑟𝑟𝑜𝑟/𝑏𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 𝑉𝑎𝑅ሻ2 

9. 𝐹𝑜𝑟𝑤𝑎𝑟𝑑𝑡 = ሺ𝐹𝑡 − 𝐾ሻ𝑒−𝑟𝑡 

10. 𝑂𝑛𝑒 − 𝑑𝑎𝑦 𝑟𝑖𝑠𝑘 ℎ𝑜𝑟𝑖𝑧𝑜𝑛: −𝑧𝛼
2ൗ 𝜎ξ𝑇  

 

 

1. Mean Reversion Rate: 

St – St-1 =a (μ - S t-1 ) ∆𝑡 + 𝜎𝑆𝜀ξ∆𝑡  

2. Auto Correlation: 

ACሺρt,ρt−1ሻ =
Covሺρt,ρt−1ሻ

σሺρtሻ×σሺρt−1ሻ
  

 

Empirical Properties of Correlations: How do 

Correlations Behave in the Real World? 
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       Empirical Approaches to Risk Metrics and Hedging 

1. Calculate the regression hedge adjustment factor, beta: 

∆𝑦𝑡
𝑁 = 𝛼 + 𝛽∆𝑦𝑡

𝑅 + 𝜀𝑡  

2. 𝐹𝑅 = 𝐹𝑁 × ቀ
𝐷𝑉01𝑁

𝐷𝑉01𝑅ቁ × 𝛽 

3. Two variables regression Hedge: (For a combination of 10-and 30-year swap) 

∆𝑦𝑡
20 = 𝛼 + 𝛽10∆𝑦𝑡

10 + 𝛽30∆𝑦𝑡
30 + 𝜀𝑡  

4. Regressing change on change 

∆𝑦𝑡 = 𝛼 + 𝛽∆𝑥𝑡 + ∆𝜀𝑡  

5. Nominal on real (not change) 

𝑦𝑡 =  𝛼 + 𝛽𝑥𝑡 + 𝜀𝑡  

6. 𝜀𝑡 = 𝜌𝜀𝑡−1 + 𝑣𝑡 

 

 

 

Financial Correlation Modeling – Bottom-Up Approaches 

1. Correlation copula: 

C ሾ𝐺1ሺ𝑢1ሻ, … , 𝐺𝑛ሺ𝑢𝑛ሻሿ = 𝐹𝑛ൣ𝐹1
−1൫𝐺1ሺ𝑢1ሻ൯, … , 𝐹𝑛

−1൫𝐺𝑛ሺ𝑢𝑛ሻ൯; 𝜌𝐹൧ 

2. The Gaussian default time copula: 

CGD ሾ𝑄𝑖ሺ𝑡ሻ, … , 𝑄𝑛ሺ𝑡ሻሿ = 𝑀𝑛ൣ𝑁1
−1൫𝑄1ሺ𝑡ሻ൯, … , 𝑁𝑛

−1൫𝑄𝑛ሺ𝑡ሻ൯; 𝜌𝑀൧ 

3. The Gaussian copula for the bivariate standard normal distribution: 

CGD ሾ𝑄𝐵ሺ𝑡ሻ, … , 𝑄𝐶ሺ𝑡ሻሿ = 𝑀2ൣ𝑁1
−1൫𝑄𝐵ሺ𝑡ሻ൯, … , 𝑁𝑛

−1൫𝑄𝐶ሺ𝑡ሻ൯; 𝜌൧ 

4. 𝑀𝑛ሺ∎ሻ = 𝑄𝑖ሺ𝜏𝑖ሻ 

 

 

1. 2-year Short Rate: 

rොሺ2ሻ = ඥሺ1 + r1ሻሺ1 + r2ሻ2 -1 

2. 3-year Short Rate: 

rොሺ3ሻ = ඥሺ1 + r1ሻሺ1 + r2ሻ3 ሺ1 + r3ሻ-1 

3. Jensen’s inequality: 

E ቂ
1

1+r
ቃ >

1

Eሺ1+rሻ
  

The Evolution of Short Rates and the Shape of the Term Structure 
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1. Put – Call Parity 

Pmk – pBSM = cmkt - cBSM 

c-p = S – PV(x) 

Or, 

c-p = S – X. e− 𝑟𝑇 or PV(X) = X e− 𝑟𝑇 

 

    Volatility Smiles 
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Credit Risk 

 

1. ρ1,2= 
π12−π1π2

ඥπ1ሺ1−π1ሻඥπ2ሺ1−π2ሻ
 

2. Conditional Cumulative Default Probability: 

P(m) = Φ ቌ
𝑘𝑖−𝛽𝑖𝑚ഥ

ට1−𝛽𝑖
2

ቍ  

3. Single Factor Model: 

𝑎𝑖 − 𝛽𝑖𝑚ഥ = ඥ1 − 𝛽𝑖
2𝜀𝑖  

4. ρ =
Φቀ𝑘

𝑘
ቁ−𝜋2

𝜋ሺ1−𝜋ሻ
 

5. ρ1,2 =
Φቀ𝑘𝑖

𝑘𝑗
ቁ−π1π2

ඥπiሺ1−πiሻටπjሺ1−πjሻ
 

6. X(m) = P(m) = Φ ൬
𝑘−𝛽𝑚ഥ

ඥ1−𝛽2
൰  

7. Φ−1ሺ𝑥ҧሻ =  ൬
𝑘−𝛽𝑚ഥ

ඥ1−𝛽2
൰ 

 

Portfolio Credit Risk 

 

1. C.V.A = LGD × σ dሺtiሻ × EEሺtiሻ × PDሺti−1,ti
ሻm

i=1  

2. CVA as a spread: 

CVAሺt,Tሻ

CDSpremiumሺt,Tሻ
= XCDS × EPE  

3. V(i) = ∆𝐶𝑉𝐴𝑁𝑆,𝑖 = 𝐶𝑉𝐴ሺ𝑁𝑆, 𝑖ሻ − 𝐶𝑉𝐴ሺ𝑁𝑆ሻ 

4. BCVA = CVA + DVA 

CVA = +𝐿𝐺𝐷𝑐 × σ 𝐸𝐸ሺ𝑡𝑖ሻ
𝑚
𝑖=1 × 𝑃𝐷𝐶(𝑡𝑖−1,𝑡𝑖

) 

DVA = −𝐿𝐺𝐷1 × σ 𝑁𝐸𝐸ሺ𝑡𝑖ሻ
𝑚
𝑖=1 × 𝑃𝐷1(𝑡𝑖−1,𝑡𝑖

) 

5. BCVA Spread: 

𝐵𝐶𝑉𝐴ሺ𝑡,𝑇ሻ

𝐶𝐷𝑆𝑝𝑟𝑒𝑚𝑖𝑢𝑚ሺ𝑡,𝑇ሻ
= 𝑋𝐶

𝐶𝐷𝑆 × 𝐸𝑃𝐸 − 𝑋1
𝐶𝐷𝑆 × 𝐸𝑁𝐸   

Credit And Debt Value Adjustment 
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1. Loan Portfolios: 

EL =  PDi

N

i−1

× EADi × LGDi 

ELS =  PDi
S

N

i−1

× EADi × LGDi 

2. Derivatives Portfolios: 

EL =  PDi

N

i−1

× ሾEPEi × αሿ × LGDi 

ELS =  PDi
S

N

i−1

× ሾEPEi
s × αሿEADi × LGDi 

3. CVAn = LGDn × σ EEn൫tj൯ × PD∗ሺtj−1,
T
i=1 tjሻ 

4. 𝐶𝑉𝐴𝑠 =  σ LGDn
∗ × σ EEn

s ሺtjሻ × PD
𝑠
𝑛ሺtj−1, tjሻ

T
j=1

n
n=1   

5. BCVA = + σ LGDn
∗ × σ EEn

∗ ሺtjሻ × PD∗ሺtj−1, tjሻ × SI
∗ሺtj−1ሻT

j=1
n
n=1  

−  LGDI
∗ ×  NEEn

∗ ሺtjሻ × PD∗ሺtj−1, tjሻ × Sn
∗ሺtj−1ሻ

T

j=1

n

n=1

 

 

    The Evolution of Stress Testing Counterparty Exposures 
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1. Loan interest: 

൭𝑁 −  𝑑𝑡

𝑇

𝑡=1

൱ × ሺ𝐿𝐼𝐵𝑂𝑅 + 𝑠𝑝𝑟𝑒𝑎𝑑ሻ × 𝑝𝑎𝑟 

2. Proceeds (par) from redemption of surviving loans: 

൭𝑁 −  𝑑𝑡

𝑇

𝑡=1

൱ × 𝑝𝑎𝑟 

3. Recovery in final year: 

 𝑅𝑇 = 0.4𝑑𝑇 × 𝑙𝑜𝑎𝑛 𝑎𝑚𝑜𝑢𝑛𝑡 

 

4. Residual in trust account 

ሺ1 + 𝑟ሻ𝑡−𝜏𝑂𝐶𝑡

𝑇

𝜏=1

 

 

 

Structured Credit Risk 
 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. WAL =  σ ቀ
𝑎

365
ቁ × 𝑃𝐹ሺ𝑡ሻ 

2. CPR = 1-(1-SMM)12  

3. SMM = 1-(1-CPR)1/12  

 

An Introduction to Securitization 
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Operational Risk 

 

 

1. Economic capital = risk capital + strategic risk capital  

2. RAROC = 
after tax expected risk−adjusted net income 

economic capital
 ; 

𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑟𝑒𝑏𝑒𝑛𝑢𝑒𝑠−𝑐𝑜𝑠𝑡𝑠−𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑙𝑜𝑠𝑠𝑒𝑠−𝑡𝑎𝑥𝑒𝑠+𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 ± 𝑡𝑟𝑎𝑛𝑠𝑓𝑒𝑟

𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑐𝑎𝑝𝑖𝑡𝑎𝑙
 

3. Hurdle Rate : 

hAT =
ሾሺCE×RCEሻ+ሺPE×RPEሻሿ

ሺCE+PEሻ
  

4. Adjusted RAROC = RAROC – βE (𝑅𝑀 −  𝑅𝐹) 

5. 𝑅𝐶𝐸 = 𝑅𝑓 + 𝛽𝐶𝐸 (𝑅𝑀 − 𝑅𝐹) 

 

 

Risk Capital Attribution and Risk Adjusted 

Performance Measurement 
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1. Credit Equivalent Amount: Max (V,0) + (a x L) 

2. Total RWA: 

σ wiLi +N
i=1 σ wjCj

M
j=1   

3. Market Risk Capital Requirement: Max (VaRt-1 , mc x VaRavg) + SRC  

4. Total Capital= 0.08 × (credit risk RWA + market risk RWA) 

5. Market RWA = 12 ∙ 5 × ൫𝑚𝑎𝑥൫𝑉𝑎𝑅𝑡 , 𝑚𝑐  × 𝑉𝑎𝑅𝑎𝑣𝑔൯𝑆𝑅𝐶൯ 

6. Credit RWA = σሺ𝑅𝑊𝐴 𝑜𝑛 − 𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑠ℎ𝑒𝑒𝑡 ሻ + σሺ𝑅𝑊𝐴 𝑜𝑓𝑓 − 𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑠ℎ𝑒𝑒𝑡 ሻ   

7. VaR99.9%,1−year ≈ σ EADi ×i LGDi × WCDRi 

8. Expected loss: 

EL = σ EADi × LGDi ×i PDi 

9. Required Capital = EADi x LGDi x (WCDRi –PDi) 

10. ρ = 0.12 × ሺ1 + e−50×PDሻ 

11. From a counterparty′s perspective, the capital required for the counterparty  

incorporates a maturity adjustment as follows: 

Required Capital = EAD x LGD x (WCDR – PDሻ x MA  

Where MA = Maturity Adjustment; MA = 
ሺ1+ሺ𝑀−2∙5ሻ×𝑏ሻ

ሺ1−1⋅5×𝑏ሻ
 ; M = Maturity of the exposure 

12. RWA = 12⋅ 5 × ሾ𝐸𝐴𝐷 × 𝐿𝐺𝐷 × ሺ𝑊𝐶𝐷𝑅ሻ × 𝑀𝐴 ሿ 

13. Minimum Capital Requirements: 

Total capital=0.08 × (credit risk RWA + market risk RWA + operational risk RWA) 

 

Basel I, Basel II, and Solvency II 

 

 

1. Stressed VaR: max(VaRt-1,mc × VaRavg) + max(SVaRt-1,ms × SVaRavg)   

2. Liquidity Coverage Ratio = 
ℎ𝑖𝑔ℎ 𝑞𝑢𝑎𝑙𝑖𝑡𝑦 𝑙𝑖𝑞𝑢𝑖𝑑 𝑎𝑠𝑠𝑒𝑡

𝑛𝑒𝑡 𝑐𝑎𝑠ℎ 𝑜𝑢𝑡𝑓𝑙𝑜𝑤𝑠 𝑖𝑛 𝑎 30−𝑑𝑎𝑦 𝑝𝑒𝑟𝑖𝑜𝑑
≥100%  

3. Net stable funding ratio = NSFR =
𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑠𝑡𝑎𝑏𝑙𝑒 𝑓𝑢𝑛𝑑𝑖𝑛𝑔

𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑠𝑡𝑎𝑏𝑙𝑒 𝑓𝑢𝑛𝑑𝑖𝑛𝑔
 ≥100 %   

 

   Basel II, Basel III, and other Post-Crisis Changes 
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1. Leverage ratio: 

L =
A

E
=

ሺE+Dሻ

E
= 1 +

D

E
  

2. Leverage effect: 

rE = LrA − ሺL − 1ሻrD  

ROE = (leverage ratio × ROA) – [(leverage ratio – 1) × cost of debt] 

3. Effect of increasing leverage: 

δrE

δL
= rA − rD  

4. Transaction cost (99%confidence interval): +/- P × ½ (s + 2.33σs) 

Spread risk factor: ½ (s + 2.33σs) 

5. 1 day position VaR: 

VaRt × ξT  

6. VaR when position can be liquidated for a period of days: 𝑉𝑎𝑅𝑡 ×  ට
ሺ1+𝑇ሻሺ1+2𝑇ሻ

6𝑇
 

 

Liquidity and Leverage 

 

Liquidity Risk 
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Investment Risk 

 

1. Investor Risk Premium: 

E(RM) – RF = γത x  σm
2  

2. Security Market line: E(Ri) – RF = 
covሺRI,RMሻ

varሺRMሻ
 × ሾEሺRMሻ − RFሿ = Bi × ሾ𝐸ሺ𝑅𝑀ሻ −  ሺ𝑅𝐹ሻሿ 

3. Multifactor Model: 

M = a + b1f1 + b2f2 + ⋯ + bkfk 

4. SDF model: 

Pi = Eሾm × payoffiሿ  

5. E(Ri) – RF = 
covሺRi,mሻ

varሺmሻ
× ቀ

−varሺmሻ

Eሺmሻ
ቁ = βi,m × λm 

6. E(Ri) = RF + βi,1 × Eሺf1ሻ + βi,2 × Eሺf2ሻ + ⋯ + βi,k × Eሺfkሻ  

Factor Theory 

 

1. E(RM) – RF = γത x  σm
2  

2. Fama – French three-factor Model:   

E(Ri) = RF  + i,Mkt × 𝐸 ሺRm − RFሻ+ i,SMB × E(SMB)+ i,HML× E(HML) 

3. Fama-French Model with Momentum Effect: 

E(Ri) = RF + i,Mkt × 𝐸 ሺRm −  RFሻ + i,SMB × E(SMB)+ i,HML× E(HML) + i,WML× E(WML) 

 

 

                Factors 
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1. 𝑅𝑡
𝑒𝑥 =  𝑅𝑡 −  𝑅𝑡

𝐵    

2. 𝛼 =  
1

𝑇
 σ 𝑅𝑡

𝑒𝑥𝑇
𝑡=1   

3. Fundamental Law of Active Management: IR = 
𝛼

𝜎ഥ
 

4. 𝛼 =  𝑅𝑡 −  𝑅𝐹   

5. Sharpe ratio = 
𝑅തത𝑡−𝑅ത𝐹

𝜎
 

6. IR≈ IC × ξBR 

7. E (𝑅𝑖) = 𝑅𝐹 + Bൣ𝐸ሺ𝑅𝑀ሻ −  𝑅𝑓൧ 

8. Fama and French three factor model = 𝑅𝑖 −  𝑅𝐹 = 𝛼 + i,Mkt × ሺ𝑅𝑀 −  𝑅𝐹  ሻ +i,SMB 

× (SMB) +i,HML × (HML) 

Alpha (and the Low-Risk Anomaly) 

 

1. Alpha = volatility × (information coefficient) × (score) 

2. Risk Aversion = 
information ratio

2×active risk
 

3. Average alpha for the stocks with forecasts 

= 
 ሺ𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑙𝑝ℎ𝑎𝑠 𝑤𝑖𝑡ℎ 𝑓𝑜𝑟𝑒𝑐𝑎𝑠𝑡 ሻ

ሺ𝑣𝑎𝑙𝑢𝑒−𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑓𝑟𝑎𝑐𝑡𝑡𝑖𝑜𝑛 𝑜𝑓 𝑠𝑡𝑜𝑐𝑘𝑠 𝑤𝑖𝑡ℎ 𝑓𝑜𝑟𝑐𝑎𝑠𝑡𝑠ሻ
 

4. Marginal contribution to value added = (alpha of asset) – [ 2 × (risk aversion) × 

(active risk) × (marginal contribution to active risk of asset)] 

5. Cost : – (cost of selling) < ( marginal contribution to value added ) < (cost of 

purchase) 

6. Range : [ 2 × (risk aversion) ) × (active risk) × (marginal contribution to active risk )] 

– (cost of selling) < alpha of asset < [2 × (risk aversion) ) × (active risk) × (marginal 

contribution to active risk )] + (cost of purchase) 

7. Portfolio construction technique: 

(Portfolio alpha) - (risk aversion) × (active risk)2 – (transaction cost) 

 

Portfolio Construction 
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1. Diversified VaR: VaRP = ZC × σP × P 

2. Individual VaR: VaRP = ZC × σi × ȁPȁ = ZC × σi × ȁwiȁ × P 

3. Standard deviation of a two-asset portfolio: 

 σP = ටw1
2σ1

2 + w2
2σ2

2 + 2w1w2ρ1,2σ1σ2 

4. VaR of a two-asset portfolio: VaRP = 𝑍𝑐𝑃ටw1
2σ1

2 + w2
2σ2

2 + 2w1w2ρ1,2σ1σ2 

5. Undiversified VaR: VaRP = ඥVaR1
2 + VaR2

2 + 2VaR1VaR2 = VaR1 + VaR2 

6. Marginal VaR: MVaRi =
VaR

portfolio value 
× βi or 𝑍𝑐

𝑐𝑜𝑣൫𝑅𝑖,𝑅𝑝൯

𝜎𝑝
 

7. Component VaR: 

CVaRi = ሺMVaRiሻ × ሺwi × Pሻ = VaR × βi × wi  

8. σP of 2 asset portfolio with equal weights and same s.d and same correlations 

between each pair: 

σP = ට
1

𝑁
+ ቀ1 −

1

𝑁
ቁ 𝜌

𝜎 ×
  

        Portfolio Risk: Analytical Methods 

 

1. Surplus = Assets – Liabilities 

2. ΔSurplus = ΔAssets – ΔLiabilities 

3. Return on the surplus: 

Rsurplus= 
∆Surplus

Assets
=

∆Assets

Assets
− ቀ

∆Liabilities

Liabilities
ቁ ቀ

Liabilities

Assets
ቁ = Rasset − Rliabilities ቀ

Liabilities

Assets
ቁ 

4. Weight of portfolio managed by manager i=
IRi×ሺportfolio′s tracking errorሻ

IRPሺmanager′s tracking errorሻ
 

 

VaR and Risk Budgeting in Investment Management 
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1. Liquidity Duration: 

LD = 
Q

ሺ0.10×Vሻ
 

 Risk Monitoring and Performance Measurement 

 

1. Sharpe Ratio: SA = ቂ
RഥA−RഥF

σA
ቃ 

2. Treynor Measure: TA =  ቂ
RഥA− RഥF

βA
ቃ 

3. Jensen′s Alpha: αA = RA − EሺRAሻ 

4. Information Ratio: IRA =  ቂ
RഥA− RഥB

σA−B
ቃ 

5. M2 = 𝑅𝑃 − 𝑅𝑀 

6. Null (𝐻0ሻ:True alpha is zero 

Alternate (𝐻𝐴ሻ : True alpha is not zero 

7. Statistical significance of alpha returns: t = 
α−0

σ/ξN
 

8. Measuring Market Timing with Regression: 

𝑅𝑃 − 𝑅𝐹 = 𝛼 + 𝛽𝑃ሺ𝑅𝑀 − 𝑅𝐹ሻ + 𝑀𝑃ሺ𝑅𝑀 − 𝑅𝐹ሻ𝐷 + 𝜀𝑃  

9. Measuring Market Timing with a Call Option Model: 

100% invested in the S & P 500 if E(RM) > 𝑅𝐹 

100% invested in Treasury bills if E(RM) < 𝑅𝐹 

10. Asset Allocation Attribution: 

ሾ𝑏1𝑅𝐵1 + 𝑏2𝑅𝐵2 + ⋯ + 𝑏𝑛𝑅𝐵𝑛ሿ − 𝑅𝐵  

𝑅𝑃 − ሾ𝑏1𝑅𝐵1 + 𝑏2𝑅𝐵2 + ⋯ + 𝑏𝑛𝑅𝐵𝑛ሿ  

 

 

Portfolio Performance Evaluation 


