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Consider a database consisting of the following two tables named vanillaTrades and Counterparties

VanillaTrades

TradelD

1 110.43 Mon 03-Jan-2022 Wed 05-Jan-2022 £150,000,000.00 AAB32
2 1105 Fri10-Dec2021 Mon10-Mar-2025 -£25,000,000.00 ST22
3 109.65 Wed 08-Dec-2021  Fri10-Dec-2021 £200,000,000.00 US32
4 1115 Fril0-Dec2021 Mon10-Mar-2025  £25,000,000.00 ST22

8 Vanillaliades | B Counterparties

CounterpartylD ~ g -
Royal Bank of scotland UK
us32 1P Morgan us Ivsg
Goldman Sachs us 178
santander spain %90

(a) [5 marks] Write in table format the result of the following SQL instruction (you might use the characters|, 1, - or _ to help
display the table in the text response)
SELECT
TradeID, CCur (ABS(Notional)*MarginLevel/10000) AS Commission
FROM
VanillaTrades, Counterparties
WHERE
VanillaTrades.CounterpartyRef=Counterparties.CounterpartyID
AND

LegalName = 'Santander’;

(b) [5 marks] Provide a SQL instruction that will display TradeID and Notional for all trades for which the delivery date is
more than two days after the expiry date (these trades are called late delivered options).
(<) [5 marks] Provide SQL instructions to create the two tables above. Make sure you implement a relationship that connects the

field CounterpartyRef in the table VanillaTrades to the CounterpartyID in the Counterparties table. No field should be allowed to
be NULL. Which table should be created first?

(d) [5 marks] Is the database above in the second normal form? Why? Ifitis then provide a database not in the second normal
form that contains the same information (if your explanation is clear then you only need to provide one sample record).

() [5 marks] Explain what 'referential integrity’ means. What could happen to the database above to cause a breach of
referential integrity?
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(a) [5 marks] Assuming v is a R vector, explain what is the result of the following command and each of the steps included in it:
o0o::rollapply(v, length(v), sum)

(b) [10 marks] The following R code attempts to display 4 samples of Geometric Brownian motion but contains two errors.
Locate and fix these two errors.

In addition, note that the graphs might go outside of the plot region. Add R code to ensure that the plot region contains the four
graphs.

prift <- 0.35

volatility <- 0.15

Initialvalue <- 100

dt <- 1/365

LogSpotIncrementsl rnorm(365, drift*dt, ility*sqrt(dt))
LogSpotIncrements2 rnorm(365, drift*dt, volatility*sqrt(dt))

LogSpotIncrements3 rnorm(365, drift*dt, volatility*sqrt(dt))
LogSpotIncrements4 rnorm(365, drift*dt, volatility*sqrt(dt))
S1 <- Initialvalue *exp(cumsum(LogSpotIncrementsl))

S2 <- Initialvalue *exp(cumsum(LogSpotIncrements2))

S3 <- Initialvalue *exp(cumsum(LogSpotIncrements3))

S4 <- Initialvalue *exp(cumsum(LogSpotIncrements4))

plot(sl, s2, s3, s4, type="1")

(c) [5 marks] Let PurchaseRecords be a dataframe with more than 2 rows. What R instruction could you execute to select the
first and last row of this dataframe and save the results in a new dataframe called PurchaseRecordsFirstAndLast?

(d) [5 marks] We run the following instructions in order to calculate the volatility of EURUSD

EURUSD <- get.hist.quote ("EURUSD=X")
EURUSD <- EURUSD[!is.na(EURUSD$Close) ]
sd (EURUSDSClose) *sgrt (252)

The result today is 1.89=189% which seems wrong as FX volatilities are mostly around 10%-20%. What have we done wrong? Can
you fixit?




image3.png
QUESTION 3 Notyet answered Marked outof25.00 ¥ Flag question

(a) [5 marks] Give the name of two Python libraries and the functionality they provide.

(b) [5 marks] Assume you are given a Pandas dataframe named SandP500 containing columns called ' Open' and * Close”
amongst others. What Python instruction would you use to plot the difference between * Close’ and *open'?

(<) [5 marks] Spot and fix two errors in the following code:

(d) [5 marks] Provide Python code that will retrieve Amazon share prices (ticker AMZN’) for the last year, calculate and display
the average daily log-return over this period.

(e) [5 marks] Write Python code that calculates and displays the average of all dividends available for Citigroup shares (ticker
*c') through yahoo-actions.
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(a) [5 marks] Explain the difference between a VBA function and a VBA subroutine (2 lines). Give an example (invented by you) of
use of each.

Do this by providing the function declaration (the first line starting with Function or Sub, with any arguments) and a brief
description of what the Function or Subroutine does. No need to write the VBA code other than the line starting with Function or
Sub.

(b) [5 marks] Explain a reason why the following VBA subroutine

Option Explicit

Sub TripleSpot ()
Dim Spot As Double
Spot = Range ("Spot") .Value
Dim TripleSpot As Double
TripleSpot = 3 * Spot
Range ("TripleSpot") .Value = TripleSpot
Exit Sub
End Sub

might throw an error.

(<) [5 marks] Write a VBA subroutine that will calculate the forward price to maturity T', Frr, defined as
Fr = S - exp((r — q)T) where S is the spot price,  is the interest rate, g is the dividend yield, and T is the time to maturity
measured in years. The VBA subroutine should read these values from cells named spot, InterestRate, Dividendyield,

YearsToMaturity and output its result into a cell named Forward.
(d) [5 marks] Give an original (not copied from the slides or internet) example of the use of the Excel function VLOOKUE.

(e) [5 marks] The following is some VBA code to calculate the square root of the number written in the cell named
InputNumber onto the cell named Result:
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(<) [5 marks] Write a VBA subroutine that will calculate the forward price to maturity T', Frr, defined as
Fr = S - exp((r — q)T) where S is the spot price,  is the interest rate, g is the dividend yield, and T is the time to maturity
measured in years. The VBA subroutine should read these values from cells named spot, InterestRate, Dividendyield,

YearsToMaturity and output its result into a cell named Forward.

(d) [5 marks] Give an original (not copied from the slides or internet) example of the use of the Excel function VLOOKUE.

(e) [5 marks] The following is some VBA code to calculate the square root of the number written in the cell named
InputNumber onto the cell named Result:
Sub SquareRoot ()
Dim InputNumber As Double
InputNumber = Range ("InputNumber") .Value
Dim Result As Double
Result = Sqr (InputNumber)
Range ("Result") .Value = Result
End Sub

This will cause an error is the input number is negative. Add some code to write "The input number should be

positive” in the result cellin this case.




