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Focus on Exam Cheating

In case of presumed exam cheating, which is observed by either the examination registration of the respective study programmes, the invigilation or the course lecturer, the Head of Studies will make a preliminary inquiry into the matter, requesting a statement from the course lecturer and possibly the invigilation, too. Furthermore, the Head of Studies will interview the student. If the Head of Studies finds that there are reasonable grounds to suspect exam cheating, the issue will be reported to the Rector. In the course of the study and during examinations, the student is expected to conform to the rules and regulations governing academic integrity. Academic dishonesty includes falsification, plagiarism, failure to disclose information, and any other kind of misrepresentation of the student’s own performance and results or assisting another student herewith. For example failure to indicate sources in written assignments is regarded as failure to disclose information. Attempts to cheat at examinations are dealt with in the same manner as exam cheating which has been carried through. In case of exam cheating, the following sanctions may be imposed by the Rector:


● 1. A warning

● 2. Expulsion from the examination

● 3. Suspension from the University for at limited period or permanent expulsion.



The Faculty of Social Sciences
The Study and Examination Office
October 2006 
Excel settings
Please make sure to download and activate the latest fidAnalytics library from Absalon. It is the one with no number attached to it: fidAnalytics.xla.

To ensure that we get the same results on numerical optimization problems, please set your Excel Solver for the following settings:

· Constraint precision: 0.000001
· Automatic scaling: Yes
· Integer optimality: 5%
· Max time: 300
· Iterations: 300
· Convergence: 0.000001

1. The swap curve
1.1 Estimating the swap curve
Use the  EUR IRS and CCS market rates to estimate the forward and discount zero coupon curves using hermite interpolation. Use the knot points listed for the swaps in the data sheet.

Report the forward and zero coupon rates in percent with four decimals (eg 1.2345%).

Calculate the 6M forward rates in 6M spacings out to 30Y and plot them in one chart along with the zero coupon forward and discounting rates.

1.2 Evaluating and hedging a swap portfolio
The sheet contains the details of a portfolio of swaps. A client has approached the bank where you work, wanting to offload this portfolio.

Using the curves calibrated above, calculate the “mid-market” present value of the portfolio.

Upon hearing your indicative price, the client is surprised, as they had calculated a significantly different price. After a brief discussion, you realize that they do not use a dual curve setup, and use the same curve to calculate forward rates and for discounting. Explain why this can give rise to different values, and why using a dual curve setup is more accurate than a single one.

Calculate the model rate delta vector (both forward and discount) for the portfolio. Briefly explain the overall risk characteristics of the portfolio: is it positioned for higher or lower rates, for a steepening or flattening of curve, and for bigger or smaller spreads between forward and discounting rates?

Use the Jacobian trick to calculate the market rates delta vector (IRS and CCS) of the portfolio. 

Using only the IRS and CCS instruments for which you have market quotes, and doing max 3 trades, how would you hedge the portfolio? Ie which instruments would you trade, which direction and which notional? Note that there is no single correct answer to this question, and no hedge will be anywhere close to perfect. Use the concepts learned in class and think about which risks are the most important ones to hedge.

What is the model rate and market rate delta vectors of the portfolio plus the hedges?

1.3 Pricing a non-standard swap
You are now approached by a corporate client who is interested in a non-standard swap.

The client has just issued a “step-up” bullet bond with the following details:
· Issued today (ie 2B settlement)
· Matures 9 years after issuance
· Fixed quarterly coupon payments (so the annual coupon is divided by 4 and paid quarterly)
· For the first 6 years, the annual coupon is 4%
· For the last 3 years, the annual coupon is 6%
· Day count convention 30/360
· Modified following day rule
The client is interested in a swap where they
· receive cash flows matching the coupons of the bond
· pay semiannual floating payments equal to 6M Libor
· fixed in advance, paid in arrears
· act/360 day count convention
· modified following day rule
· PLUS a spread

Calculate the spread that gives this swap a present value of 0. Report the spread in percent with 4 decimal places (eg 1.2345%).


2. Caps, floors and swaptions
For this exercise, please use the forward and discount zero coupon rates available in sheet “2” in the exam data spreadsheet.

2.1 Building a VBA function
Build a VBA function that prices caps and floors. It should have the following inputs:

· Anchor date
· Start date
· Maturity date
· Tenor
· Daycount basis
· Day rule
· Type (cap or floor)
· Strike
· Implied vol (use flat vol)
· Forward curve maturities
· Forward curve rates
· Interpolation method
· Discount curve maturities
· Discount curve rates
Remember that you can view a caplet and a floorlet as the special case of a one-period payer and receiver swaption. This means that you can use the fidSwaptionPv function, and wrap the fidGenerateSchedule function around to calculate the sum of the values of the individual caplets or floorlets to get the value of the cap or floor.

The easiest way to get it to work is probably to start by building a spreadsheet that can price caps and floors, and then step-by-step putting that logic into VBA code.

2.2 Risk measures for a cap
Use your newly built cap function (or, if you did not get it to work, use Excel) to calculate the PV of a 10Y spot starting (ie 6M) cap following standard EUR conventions with a strike of 2.5% on a notional of 50,000,000 assuming a flat vol of 35%.

Calculate the model rates delta vector for the cap.

Assume that you can only trade spot starting IRS and CCS with the same maturities as the knot points for the zero coupon curves. Calculate the market rate delta vectors for the cap.

Explain the intuition behind how the model rate and market rate delta vectors look.

2.3 The SABR model for caplets
Calibrate an SABR model for 6M6M caplets (one-payment swaptions) from the volatilities listed in the data sheet. Use an alpha of 52%.

Present the parameters with two decimal places and create a chart with market vol and calibrated SABR vol.

Use the same SABR parameters to price a spot starting 5Y cap with a strike of 0.75% using spot vol. Assume that the same SABR parameters apply to all caplets in the cap, calculate the implied vol for each caplet using its individual expiry and the SABR parameters, and calculate its value. Assume a notional of 100,000,000. Report the total PV of the cap.

Which flat vol gives the same cap PV?

How does this figure relate to the spot vols?

2.4 Delta hedging based on SABR vs Black
Calculate the model rate and market rate delta vectors for the cap from Question 2.3 based on the Black model, ie keep vol constant while shifting the rate at each of the knot points.

Next, calculate the model rate and market rate delta vectors for the cap based on the SABR model.

Explain why the two approaches give different delta vectors.
 

3. Credit default swaps
3.1 Estimating default intensities
Use the CDS quotes, forward and discount curves provided in sheet 3 to calculate the default intensity curve for Nokia. Calculate an intensity for each knot point listed using a recovery rate assumption of 40%. Report the calibrated intensities in percent with 4 digits.

Next, calculate the default intensities using a recovery rate assumption of 20%, and report them in percent with 4 digits as well.

Explain why the default intensities are different.

Finally, calculate the cumulative survival probabilities for Nokia at each knot point based on 40% and 20% recovery rates. Plot the two survival probability time series in a chart.


3.2 CDS pricing
Calculate the par spread of a spot starting 6Y CDS based on the 40% recovery rate assumption as well as on the 20% recovery rate assumption. Report the two spreads in bps with 1 digit (eg 123.4bps). 

Explain why the two estimated spreads are not far from each other, despite both recovery rates and default intensities being considerably different.

On a notional of 10,000,000, calculate the upfront payment for buying this CDS given that the fixed coupon is 500bps, based on both the 40% and the 20% recovery rate assumption. Explain why the two results are different, even though the par spreads are very close to each other.


3.3 Forward starting CDS
Use the 40% recovery rate assumption along with the associated default intensities for this question.

Calculate the par spread of a 2Y forward starting CDS running for 5Y, reported in bps with 1 decimal. Based on a 20,000,000 notional, calculate the upfront payment for buying this CDS given a fixed coupon of 500bps p.a. for the life of the CDS.

Calculate the model rates delta vector of this CDS with respect to shifting the default intensity for each of the knot points up by 1bp (keep forward and discount rates unchanged).

Use the Jacobian trick to calculate the market rate delta vector of the CDS with respect to the CDS spreads for the maturities listed in the data sheet.

Explain the intuition behind the numbers. 

