EK AG RATA CA FINAL AFM SUMMARY NOTES

with IMPORTANT QUESTIONS

Interest Rate Risk Management

Study Session 9

LOS 1: Forward Rate Agreement (FRA)

| want to take loan after 3 months for 6 months contract a FRA

3 Manthy.
‘ 3 Months - VI 6 Months *
ContractDate _ _ .~~~ " Settlement Date or Loan Maturity
(Today) =~ Requirement of Loan Date

k FRA3x9 w
TYPE 1:CASH SETTLEMENT

Notional Amount
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$1,00,000
f 3 Months | 6 Months f
ContractDate  _ " Settlement Date Loan Maturity
(Today) - =~ Date
L FRA Rate @10% w
Long Position Short Position
Buy FRA Sell FRA
' (Libor - Contract Rate) x
\ 6 /12 x Notional Amount
"ffm% y
A o 7

4+ Aforward rate Agreement can be viewed as a forward contract to borrow/lend money at a certain
rate at some future date.

4+  These Contracts settle in cash.

4+  Thelong position in an FRA is the party that would borrow the money. If the floating rate at contract
expiration is above the rate specified in the forward agreement, the long position in the contract
can be viewed as the right to borrow at below market rates & the long will receive a payment.

4+ If reference rate at the expiration date is below the contract rate, the short will receive a cash from
the long.

4+  FRA helps borrower to eliminate interest rate risk associated with borrowing or investing funds.

4+  Adverse movement in the interest rates will not affect liability of the borrower.
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CA FINAL AFM SUMMARY NOTES

EKAGRATA

with IMPORTANT QUESTIONS il 2 wideafa

Payment to the long at settlement is:

days

[Floating (LIBOR) — Forward Rate]x 360

Notional Principal x days

1+Floating rate (LIBOR) X——— 360

Example:
Consider an FRA that:

< Expires/Settles in 30 days.

% Is based on notional principal amount of $ 1 million.

» |s based on 90 days LIBOR.

% Specifies a forward Rate of 5%

Assume that actual 90 days LIBOR 30 days from now (at expiration) is 6%. Compute the cash settlement
payment at expiration and identify at which party makes the payment.

Solution:
If the long could borrow at contract rate of 5% rather than the market rate of 6%, the interest saved on a
90 day $ 1 million loan would be:
(0.06 - 0.05) (90 / 360) = 1 million = 0.0025 x 1 million = $ 2,500
The $ 2,500 in interest savings would not come until the end of the 90 days loan period. The value at
settlement is the present value of these savings. The correct discount rate to use is the actual rate at
settlement, 6%, not the contract rate of 5%.

2500

[(0 06)x 360

TYPE 2 : EFFECTIVE COST

Notional Amount
$ 1,00,000

? 3 Months I

am= W |
Settlement Date Loan Maturity
Date

LFRA Rate @‘IO%W @

o s e e e S S S S s s S S S S o B i S,

Step 1 :Interest Saving

The payment at settlement date from the short to the long is = $2,463.05.

6 Months f

ContractDate _ . -~
(Today) - -

/ \
I |
| (Libor - Contract Rate x 6 / 12 x Notional Amount) |
| Step 2:Calculation of Loan Cost for 6 Months I

/

\ Step3: Calculation of Effective Cost

QUESTION NO. 1A

M/s. Parker & Co. is contemplating to borrow an amount of % 60 crores for a period of 3 months in the coming
6 months' time from now. The current rate of interest is 9% p.a., but it may go up in 6 months’ time. The
company wants to hedge itself against the likely increase in interest rate.

The Company's Bankers quoted an FRA (Forward Rate Agreement) at 9.30% p.a.

What will be the effect of FRA and actual rate of interest cost to the company, if the actual rate of interest
after 6 months happens to be (i) 9.60% p.a. and (ii) 8.80% p.a.?
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CA FINAL AFM SUMMARY NOTES

EKAGRATA

with IMPORTANT QUESTIONS A gt 7 wideafa 1

FRA ARBITRAGE
Step 1: Calculation of Fair Forward Rate
6 Months Forward rate 3 months from now

/_ Nat;o;'lal Amount \.
/00,000
t | t
* 3 Months e | 6 Months ¢

Contract  __.--"" Settlement Date

Date ="

Loan Maturity
Date

T 9 Months T
N ¥ v/
Step 2. Decide from where we should borrow and where should we invest
Step3: Calculation of Arbitrage Profit

FRA Quotation: Suppose 3 x 9 FRA (Quoted by Bank)

f %

BID Rate / Lending Rate/
FRA buying Rate for Bank /
'\\ FRA selling Rate for Customer

N

ASK Rate / Borrowing Rate / \'\
FRA selling Rate for Bank /
'-.\fRJ\ buying Rate for Customer

QUESTION NO. 1C

The following market data is available:
Spot USD/JPY 116.00

Deposit rates p.a.

3 months

usD
4.50%
6 months 5.00%

Forward Rate Agreement (FRA) for Yen is Nil.

a) What should be 3 months FRA rate at 3 months forward?

b) The 6 & 12 months LIBORS are 5% & 6.5% respectively.

c) Abankis quoting 6/12 USD FRA at 6.50 - 6.75%. Is any arbitrage opportunity available? Calculate profit
in such case.

JPY
0.25%
0.25%

Solution :

&-1C

M L1k = ‘-‘\-Sf Jo-://
gudis L\@oK= K/ P

2ty FRA v | 2 il Foveand ?
o 2l PR 2 feow Ned=?

q-S*i-J’“ P
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EK AG RATA CA FINAL AFM SUMMARY NOTES

with IMPORTANT QUESTIONS
QUESTION NO. 1F

Two companies ABC Ltd. and XYZ Ltd. approach the DEF Bank for FRA (Forward Rate Agreement). They want
to borrow a sum of X 100crores after 2 years for a period of 1year. Bank has calculated Yield Curve of both
companies as follows:

XYZ Ltd. ABC Itd."

1 3.86 4.12
2 4.20 5.48
3 4.48 5.78

* The difference in yield curve is due to the lower credit rating of ABC Ltd. compared to XYZ Ltd.

a) You are required to calculate the rate of interest DEF Bank would quote under 2V3 FRA, using the
company's yield information as quoted above.

b) Suppose bank offers Interest Rate Guarantee for a premium of 0.1% of the amount of loan, you are
required to calculate the interest payable by XYZ Ltd. if interest rate in 2 years turns out to be (i) 4.50%,
(ii) 5.50%

Solution :

& |F @
G@) F/H ﬁnbga.—

AXYZ 51l . QU3 FEA

IMFK &X,uiml\ba9
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e
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with IMPORTANT QUESTIONS

ar Qypond i/*fcw ey
ok B g7

X
_an/ -~ 0
c.m e wild b Surusad 12

j.m wdl.@ LUNO-O "d- \L oqﬁs Zt
Trdeatt G3t+pa—

160 env: X K.Q\.{‘/' J,q. = S0y oy

4+ c&‘hm (varniom = -locy

® 17

Nat G- L yor

%o Gt 3 Covft ik 2 Ve
ok

Sy o =2 (WM a,
T.G‘L?*m _;—/é-

LOS 2 : Currency SWAP

Loan from
| Local Bank ($)

A % 4
Tt
L=
CCh
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Loan from

Local Bank (2) Plain - Vanilla Currency Swap Deal

Spot Rate
15="60

¥60,00,000

1
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BINC
Subsidiary

|__ Subsidiary

QUESTION NO. 2B

A Inc. and B Inc. intend to borrow $ 200,000 and $ 200,000 in ¥ respectively for a time horizon of one year.
The prevalent interest rates are as follows:

—
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with IMPORTANT QUESTIONS

Alnc 5% 9%
BInc 8% 10%

The prevalent exchange rate is $1= ¥120.

They entered in a currency swap under which it is agreed that B Inc will pay A Inc @ 1% over the ¥ Loan interest
rate which the later will have to pay as a result of the agreed currency swap whereas A Inc will reimburse
interest to B Inc only to the extent of 9%. Keeping the exchange rate invariant, quantify the opportunity gain
or loss component of the ultimate outcome, resulting from the designed currency swap.

Solution :
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CA FINAL AFM SUMMARY NOTES EK AGWBWﬁ ATA

with IMPORTANT QUESTIONS
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EK AG RATA CA FINAL AFM SUMMARY NOTES

with IMPORTANT QUESTIONS

LOS 3 : Interest Rate Swap [ Two Party]

I /\ dbiicica

Rates are Mr. A Mr. B Rates are

expected expected

to rise v to fall

Existing Floating Rate } L Existing Fixed Rate W

\ Loan (LIBOR) Loan @11%

Under SWAP Deal :
Mr. A pays Fixed rate @11% —” Fixed rate payer
Mr. B pays Floating rate @ LIBOR — Floating rate payer
Two parties exchange their interest rate obligation.
The plain vanilla interest rate swap involves trading fixed interest rate payments for floating rate
payments.
The party who wants fixed-rate interest payments agrees to pay fixed-rate interest.
The Counter party, who receives the fixed payments agrees to pay variable-rate interest/floating
rate interest.
The difference between the fixed rate payment and the floating rate payment is calculated and
paid to the appropriate counterparty.
Net interest is paid by the one who owes it.
Swaps are zero-sum game. What one party gains, the other party losses.

The Net formulae for the Fixed-Rate payer, based on a 360-day year and a floating rate of LIBOR is:

No.of D
(Net Fixed Rate Payment), = [Swap Fixed Rate - LIBOR ] [ : ;6033’5

JUSWaBDUDI YsiY 910y 1s2191U]

FE OFE O FE FE

] [National Principal]

Note:
4+ If this number is positive, fixed-rate payer pays a net payment to the floating-rate party.
+  If this number is negative, then the fixed-rate payer receives a net flow from the floating rate payer

QUESTION NO. 3A

A Dealer quotes "All-in-Cost” for a generic swap at 8% against six months LIBOR flat. If the notional principal

amount of swap is X 6,00,000:

a) Calculate semi-annual fixed payment.

b) Find the first floating rate payment for (i) above, if the six-month period from the effective date of swap
to the settlement date comprises 181 days and that the corresponding LIBOR was 6% on the effective
date of swap.

c) In (i) above, if the settlement is on ‘NET' basis, how much the fixed rate payer would pay to the floating
rate payer? Generic swap is based on 30 / 360 days.

www.ekagrata.co.in CA GAURAV JAIN
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EK AG RATA CA FINAL AFM SUMMARY NOTES

with IMPORTANT QUESTIONS
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QUESTION NO. 3B

Derivative Bank entered into a plain vanilla swap through on OIS (Overnight Index Swap) on a principal of %
10 Crores and agreed to receive MIBOR overnight floating rate for a fixed payment on the principal. The
swap was entered into on Monday, 2nd August, 2010 and was to commence on 3rd August, 2010 and run for
a period of 7 days.

Respective MIBOR rates for Tuesday to Monday were:

7.75%, 8.15%, 8.12%, 7.95%, 7.98%, 8.15%
If Derivative Bank received < 317 net on settlement, calculate Fixed rate and interest under both legs.
Notes: (i) Sunday is Holiday, (ii) Work in rounded rupees and avoid decimal working.
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CA FINAL AFM SUMMARY NOTES EK AG

with IMPORTANT QUESTIONS
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QUESTION NO. 3C

IF an Indian firm has its subsidiary in Singapore and SF a Singapore firm has its subsidiary in India and
face the following interest rates:

(Company _ ____F __________SF

INR Floating Rate BPLR+0.5% BPLR+ 1.5%
SGD (fixed rate) 3% 3.50%

SF wishes to borrow Rupee loan at a floating rate and IF wishes to borrow SGD at a fixed rate. The amount
of loan required by both the companies is same at the current exchange rate. A Bank arranges a swap
and requires 50 basis points as its commission, which is to be shared equally. IF requires a minimum gain
of 20 basis points and SF requires a minimum gain of 10 basis points for structuring the deal. The Bank is
very keen to structure the deal, even if, it has to forego a part of its commission.
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with IMPORTANT QUESTIONS

You are required to find out:

()  Whether there are any advantages available to IF and SF?

(i)  Whether a swap can be arranged which may be beneficial to both the firms?
(i) What rate of interest will they end up paying? Show detailed working.

Solution :
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CA FINAL AFM SUMMARY NOTES EK AGR NATA

with IMPORTANT QUESTIONS A gt 7 wideafa 1

(= & F

@y Yo, a lpthﬁiu.'-ﬂ G on be
arigid.
LOS 4 : Interest Rate Caps, Floor & Collar

CAP Maximum Rate Borrowings Floating Rate
FLOOR Minimum Rate Investments Floating Rate

Interest Rate Cap : ( Maximum Rate For Borrowing @ Floating )

If a firm borrows at floating rate, it is afraid of interest rate rising, to hedge against the same, it will buy
an interest rate cap i.e. Long call at X=Cap rate

+ Itis a series/portfolio of interest rate Call option on interest rates.

4  Each particular call option being called a CAPLET.

4+  Caps pay when rate rises above the cap rate.

X =CAP Rate

| ]

| |
l ) e ) — l

Lumpsum Option Premium R Payoff = (S - X, 0) Maximum N\
Paid as on today for all reset
\_ Dates \_ Net Pay off = Pay off - OP

Interest Rate Floor : ( Minimum Rate For Investment @ Floating )
If a firm invest at floating rate, it is afraid of interest rate falling, to hedge against the same, it will buy an
interest rate Floor i.e. Long put at X=Floor rate

+ Itis a series/portfolio of Interest rate put Option on interest rate. Such particular put option being
called a FLOORLET
4+  Floor pays when rate falls below the Floor Rate.

X = FLOOR Rate

T - N | T
l# o I | l

' Lumpsum Option Premium Payoff=(X-85, 0) Maximum |
Paid as on today for all reset
_ Dates Net Pay off = Pay off-OP |
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with IMPORTANT QUESTIONS

Interest Rate Collar:

4+ Itis a combination of a Cap and a Floor.

%+  Premium paid on one option would be compensated with the premium received on selling another
option.

4+  If premium paid on caps is equal to the premium received on floor, then it would be called Zero Cost
Collar.

A
If Interest + .
Rates are CAP CAP
expected Long Call Short Call
to rise
If Interest
Rates are FLOOR ~
expected Short Put
to fall

A floating rate borrower'mqy buy a cap [C’] & simultaneously sells a floor i.e.[P LInitial outflow will
reduce.( C* =Long Call & P"=Short Put)

Similarly, a floating rate investor may buy a Floor (P*) & simultaneously sell a Cap (C). Initial outflow will
reduce.(P*=Long Put & C-=Short Call)

QUESTION NO. 4B

XYZ Limited borrows £ 15 Million of six months LIBOR + 10.00% for a period of 24 months. The company
anticipates arise in LIBOR, hence it proposes to buy a Cap Option from its Bankers at the strike rate of 8.00%.
The lump sum premium is 1.00% for the entire reset periods and the fixed rate of interest is 7.00% per annum.
The actual position of LIBOR during the forthcoming reset period is as under:

LIBOR (%)

1 9.00
2 9.50
3 10.00

You are required to show how far interest rate risk is hedged through Cap Option.

For calculation, work out figures at each stage up to four decimal points and amount nearest to £. It should
be part of working notes.

Solution :
848 &P %
Frm ot bormad £ 10
Ayt 2 Y mowtly oF Gudly LIﬂor(
4 (03} 2 ‘MLW’} e
rbsr.ﬁ “""' hsd
%'Iv?‘## Yalt Cap dX= 8/
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with IMPORTANT QUESTIONS
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QUESTION NO. 4C

XYZ Inc. having a £ 10 million floating rate loan on July 1, 2013 with resetting of coupon rate every 6 months
equal to LIBOR + 50 bp. XYZ is interested in a collar strategy by selling a Floor and buying a Cap. XYZ buys
the 3 years Cap and sell 3 years Floor as per the following details on July 1, 2013:

Notional Principal Amount $ 10 million

Reference Rate 6 months LIBOR

Strike Rate 4% for Floor and 7% for Cap
Premium o*

*Since Premium paid for Cap = Premium received for Floor
=i\
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with IMPORTANT QUESTIONS
Using the following data you are required to determine:
(i) Effective interest paid out at each reset date,
(i) The average overall effective rate of interest p.a.
31-12-2013 6.00
30-06-2014 7.50
31-12-2014 5.00
=] 30-06-2015 4.00
% 31-12-2015 3.75
@ 30-06-2016 4.25
§ Solution :
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LOS 5 : Equity Swap

An equity swap is an exchange of future cash flows between two parties that allows each party to diversify
its income for a specified period of time while still holding its original assets. An equity swap is similar to an
interest rate swap, but rather than one leg being the "fixed" side, it is based on the return of an equity index.
The two sets of nominally equal cash flows are exchanged as per the terms of the swap, which may involve
an equity-based cash flow (such as from a stock asset, called the reference equity) that is traded for fixed-
income cash flow (such as a benchmark interest rate).

LIBOR + Spread
(on $5 million)

INVESTOR (A) ) > INVESTOR (B)

" Total returns from K
ABC Corp/s Stock
(on $5 million)
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with IMPORTANT QUESTIONS
QUESTION NO. 5

TMC Holding Ltd. has a portfolio of shares of diversified companies valued at X 400 crore enters into a swap
arrangement with None Bank on the terms that it will get 1.15% quarterly on notional principal of X 400 crore
in exchange of return on portfolio which is exactly tracking the Sensex which is presently 21600.

You are required to determine the net payment to be received/ paid at the end of each quarter if Sensex
turns out to be 21860, 21780, 22080 and 21960.

Solution :
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QUESTION NO. 8

Drilldip Inc. a US based company has a won a contract in India for drilling oil field. The project will require an
initial investment of X 500 Crores. The oil field along with equipments will be sold to Indian Government for 2
740 Crores in one year time. Since the Indian Government will pay for the amount in Indian Rupee (%) the
company is worried about exposure due exchange rate volatility.

You are required to:

a) Construct a swap that will help the Drilldip to reduce the exchange rate risk.

b) Assuming that Indian Government offers a swap at spot rate which is 1US$ =2 50 in one year, then should
the company should opt for this option or should it just do nothing. The spot rate after one year is
expected to be 1US$ =X 54. Further you may also assume that the Drilldip can also take a US$ loan at 8%
p.a.
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