FINANCIAL RISK MANAGEMENT
ERASMUS
ASSIGNMENT A 
It should be returned electronically to my email (dgeorg@aueb.gr – Subject: Erasmus A) by Nov. 30. The performance to this assignment will account for 20% of your final evaluation.
Qu: 1) If a Financial Institution (FI) finances a fixed rate mortgage loan through the issuance of floating rate long term bonds, it will experience an increase of Net Interest Income and an increase in Net Worth due to a decrease of interest rates. 
Explain ( the answer should not exceed 100 words)
Since interest rates fall the Net Interest Income (NII) increases because the FI has a negative gap (the interest rate receipts remain intact while the interest rate expenses decline). The Net Worth increases as well because the present value of the mortgage loan will go up.
Qu 2) A FI has the following Balance Sheet (in mil. Euros):
	
	Assets
	Liabilities

	Treasury bills (3 month)
	60
	3-month Time deposits
	180

	7 - year fixed rate bonds (10% nominal rate)

	60
	1-month Repos 
	40

	10- year Floating rate loans
	120
	Equity
	20


a) Calculate the interest rate gap over the [0-3] month period (assume that the 10-year loans are repriced on a day to day basis)
[60+120 -180-40]=-40
b) What will be the impact of a 30 basis points (0.0030) increase? (calculate the interest rate change impact on an annual basis)
[-40] x 0.0030= -0.12 million €.
c) Assume that the FI expects the following runoffs over the next 3 months: 5% from the 10-year floating rate loans and 10 % from the 7-year bonds. How these changes affect your answer to a) and b) above?

The floating rate loans will decline to: 120-120x0.05= 114 and the 7-year bonds to: 60-60x0.10=54
a) [60+114+6+6 -180-40]=-34 (the 6 mil. runoffs from the 10-year floating rate loans were already available for repricing in the [0-3] period while the 6 mil. from the 7-year fixed rate bonds are a new addition to the sum of money available for repricing).

b) [-34] x 0.0030= -0.102 million €.
d) Re-do Qu. a), b) and c) above if the 10-year floating rate loans are going to be re-priced after a 6 month period from now.

a) [60 -180-40]=-160
b) [-160] x 0.0030= -0.48 million €
c) ca) [60+6+6 -180-40]=-148

      cb)  [-148] x 0.0030= -0.444 million €
Qu3) Calculate the Duration of the 7-year fixed rate bonds of Qu2) above if the current level of interest rates is 11%
Duration=5.31 years 
(Read excel: assignment_1)
Qu4) Calculate the impact of a 30 basis points (0.0030) increase of interest rates on the fair price of the 7-year bond position by using the Duration you calculated in Qu3).

ΔP=-[D/(1+r)]xPxΔr=-[5.31/1.11] x 57.17 x (0.0030)= - 0.82 million €  

 (57.17 is the present value of the bond when the level of interest rates is 11%)
Qu5) Duration is a linear measure of the interest rate risk. Explain 
(the answer should not exceed 150 words)

From the definition of duration we know that:

ΔP=-[D/(1+r)]xPxΔr  which implies that Δr is related to the ΔP in a linear way. But since the 2nd derivative of the price of a conventional bond is positive we know that the relationship between r and P is a no linear one. So Duration is a linear approximation to a no linear relationship (you may also answer this question diagrammatically). 
Qu6) Calculate the leverage adjusted Duration Gap in Qu 2) above (assume that the 10-year loans are repriced on a day to day basis). Assume that the current level of interest rates is 11%. 
Hint: you should calculate the present value for each one of the Asset and Liability items. Then you calculate the weighted average Duration for the Asset and Liability sides separately.

We use the formula : Δ(E)=-(DA-DL x  (L/A))x(A)x(Δr/(1+r)), L=liabilities , A=Assets
The Duration of the treasury bills = 0.25, the duration of the 7-year loan= 5.31 and the duration of the 10-year floating loans = 6.81.
The present value of the TBs = 58.39,  the PV of the 7-year loan= 57.17 and the PV of the floating loan = 120 (because it is repriced on a daily basis).

So DA= 4.66 years and A= 58.39+57.12+120=235.56

The Duration of the deposits= 0.25, the duration of the repos= 0.083

The present value of the deposits = 180 and the PV of the repos = 40

So DL=0.22 and L= 180+40=220
We substitute in the formula above:
Leverage adjusted Duration Gap=-(4.66-0.22 x (220/235.56)) = - 4.46
(Read excel: assignment_1)

Qu7)  Prove that the Equity € to Assets (A) ratio changes, Δ(E/A), is related to interest rates changes, Δr,  through the formula:
Δ(E/A)=(DA-DL)x(L/A)x(Δr/(1+r))
Δ(E/A)= Δ((Α-L)/A)=  -Δ(L)/Α+(L) x Δ(Α)/Α2= (-Δ(L)/L+ Δ(Α)/A) x (L/A)
But we know that: DA= (Δ(Α)/A) / (Δr/(1+r))
So we have proven that: Δ(E/A)=(DA-DL)x(L/A)x(Δr/(1+r))

Ou8)  A portfolio with current value 1 mil. € consists of two positions A , which accounts for 60% and Β accounting for 40% of the portfolio. The daily standard deviations of returns for Α and Β are 0.0177 and 0.0076 correspondingly and the correlation is equal to 0.4. Calculate the daily VaR at the 99% level (coefficient α=2.33):  

Formulas: 
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VaR (99%) = 28.331 €
(Read excel: assignment_1)

Qu9) ) In the previous problem calculate the contribution of asset Α in the total Var (use the formula CVARi= (xi bi VaR) / W, bi=Cov(Ri,Rp)/σ2(Rp): 
We know that Cov(RA,RP) =cov(RA,wARA+wBRB) =wAσ2(RA)+wB* ρA,B * σ(RA) * σ(RB)
We substitute and we calculate that bA=1.47 and CVaRA=24086,24 
(Read excel: assignment_1)

Qu10) You are given daily date, over the period 22/10/18-22/10/19, of the DJIA and the S&P500 indices. Calculate:
a) The Var for each one at the 1% and 5%  levels (assume returns are normally distributed)

S&P500: VaR (99%)=-0.02353, VaR (95%)= -0.01666, 
DJIA:     VaR (99%)=-0.02350, VaR (95%)= -0.01664, 
b) The VaR and the Expected Shortfall measures with the historical method at the 5% level 

S&P500: VaR (95%)=-0.01915, Expected Shortfall (95%)= -0.02508, 
DJIA:     VaR (95%)=-0.02009, Expected Shortfall (95%)= -0.02547, 
c) The VaR of a portfolio consisting of 30% from the DJIA and 70% from the S&P500 indices (at the 5% and 1% level – assume normally distributed returns).

Following the same procedure as in Qu9 above we calculate that:
VaR (99%) = -0.02329

VaR (95%) = -0.01649
d) Comment briefly on the results you obtained. 

The portfolio VaR is almost identical to the individual VaRs due to the high correlation between the two series. 
(Read excel: SP500_DJIA_A)
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