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Size of derivatives market = 710 trillion USD

Table 19: Amounts outstanding of over-the-counter (OTC) derivatives
By risk category and instrument
In billions of US dollars
Notional amounts outstanding Gross market values
Risk Category / Instrument Dec 2011 Jun 2012 Dec 2012 Jun 2013 Dec 2013| Dec 2011 Jun 2012 Dec 2012 Jun 2013 Dec 2013
Total contracts 647,811 639,395 632,582 692924 710,182 27,297 25,408 24733 20,082 13,658
Foreign exchange contracts 63,381 66,672 67,358 73,121 70,553 2,592 2,249 2,313 2,427 2,284
Forwards and forex swaps 30,526 31,395 31,718 34421 33,218 923 773 806 937 824
Currency swaps 22791 24156 25420 24654 25,448 1,324 1,190 1,259 1131 1186
Options 10,065 11122 10,220 14046 11,886 345 286 249 339 273
Interest rate contracts 504,117 494427 489706 561,314 584364 20,001 19,113 18,833 15,081 14 039
Forward rate agreements 50,596 6d 711 71,353 86,334 73,819 a7 51 47 168 108
Interest rate swaps 402,611 379,401 370,002 425584 461,281 18,046 17,214 17,080 13,588 12,758
Options 50,911 50,314 48,351 49,396 49 264 1,888 1,848 1,706 1,325 1,174
Equity-linked contracts 5,082 6,313 6,251 6,821 6,560 673 639 600 692 700
Forwards and swaps 1738 1,880 2,045 2321 2277 156 147 157 206 202
Options 4244 4434 4207 4,501 4283 518 492 443 486 498
Commeodity contracts 3,001 2,994 2,587 2,458 2,206 466 379 347 384 264
Gold 521 523 436 461 341 63 51 42 80 47
Other commeodities 2,570 2471 2,101 1,997 1,865 403 328 304 304 217
Forwards and swaps 1,745 1,659 1,363 1,327 1,261
Options 824 812 739 670 603
Credit default swaps 28,626 26,930 25,068 24 349 21,020 1,586 1,187 84z 725 653
single-name instruments 16,865 15,566 14 309 13135 11324 958 715 327 430 369
Multi-name instruments 11,761 11,364 10,760 11,214 9696 628 472 321 295 284
of which index products 10,506 9,723 9,656 10,163 8,746
Unallocated 42 612 42 059 41 611 24 861 25,480 1,978 1,841 1,792 772 718
Memorandum Item:
Gross Credit Exposure 3,938 3,601 3,609 3,784 3,033

BIS Quarterly Review, September 2014



Size of derivatives market

e The value of the world's financial assets—including all stock, bonds,
and bank deposits — is about 225 trillion USD

° Over the counter derivatives market has an estimated size of about
710 trillion USD

How can the derivatives market be worth more than 3 times the
world's total financial assets?



Financial Instruments - definition

A financial instrument is any contract that gives rise to a financial asset of
one entity and a financial liability or equity instrument of another entity

Financial instruments

Primary Derivatives
financial instruments

Examples Examples
assets, liabilities, forwards/futures, options,

equities, loans swaps




Derivatives

A derivative is a financial instrument with all 3 of the following characteristics:

e its value changes in response to a change in a specified underlying
(e.g. interest rate, financial instrument price, commodity price, foreign
exchange rate, index of prices or rates, credit rating or credit index)

e it requires no or very small initial net investment (when a derivative
contract originates, the entity does not pay or collect the notional amount)

e jtis settled at a future date (the period from the trade date of the
derivative transaction to the settlement date is longer than for spot
transactions, i.e. longer that the ordinary settlement period for standard
transactions)



Why derivatives

There is not a single investment bank which does not have a derivatives
desk. Moreover, now even some non-financial institutions have their own
derivatives analysts. For example oil companies spend quite a lot of money
on derivatives research which may seem as an odd activity unrelated to the
industry’s main business. Why then derivatives are so popular among so

many? It turns out that different businesses love derivatives for different
reasons.

Why derivatives are used?

e To hedge risks

e To reflect a view on the future direction of the market
e To lock in an arbitrage profit

e To change the nature of a liability

e To change the nature of an investment without incurring the costs of
selling one portfolio and buying another



Most commonly used derivatives

The most used instruments

FX forward, FX option (call, put), Forward rate agreement (FRA), ...

Interest rate swap (IRS), Cross currency swap (CCS), Forward-start
interest rate swap, Amortizing swap, Accreting swap, Roller Coaster
swap, ...

Interest rate option - Cap, Floor, Collar, Swaption, Range Accrual, ...

Zero cost option strategies - Butterfly, Straddle, Strangle, Bull, Bear, ...

Structure option - FX barrier, Digital, Asian, ...
Constant maturity swap (CMS), Credit default swap (CDS), ...



Example 1 — Cross currency swap

CROSS CURRENCY SWAP

First Fixed Amounts

First fixed Rate Payer: Bank

First fixed Rate Payer Currency Amount: USD 100,000,000.00

First fixed Rate Payer Payment dates: 2 Business days before First fixed Rate Payer Period End Dates

First fixed Rate Payer Period End Dates| Each April 15 and October 15, commencing October 15,2010

First Fixed Rate: 4,5% p.a. COUPON is paid EACH 6 MONTHS (i.e. 2.250%, i.e. 4.5% p.a.)
First Fixed Rate Count Function: 30/360

Second Fixed Amounts
Second fixed Rate Payer: Counterparty

Second fixed Rate Payer Currency Amount: EUR 73,670,251 .95

Second fixed Rate Payer Payment dates: 2 Business days before Second fixed Rate Payer Period End
Dates

Second fixed Rate Payer Period End Dates: Each April 15 and October 15, commencing October 15,2010
Second Fixed Rate: 3,95 % p.a.

Second Fixed Rate Count Function: 30/360



Example 2 — Interest rate swap

R ST R ATE SWAP R S C N ERATO - What kind of derivative is
this instrument?

KOMITENT: CLIENT

FX option

F

7NESEK) CHF | £8.331.068.00 |
DATUM ZACETHS 13jan-09
DATUM PREMEHAM.IA

Platnik variabilne obrestne mers A CLIENT

Casovna beza cbresine mera A I ACT / 360 1
Variablina cbrestna mera A CHF LIBOR. 3MI+ 100% x max | 0, {1 - EURCHF® /1,3330] ] X

* EURCHF - EGE refeandsd ieta) obiavyen na Feuiers siars ECES? o6 14.15 CET ne den Tiecie

Flailo obresti po obrestni mer A [Eetrtigtne - datumi so dolocen: v Prilgi ]

Platnik variabiing obresing memne B BANK

Casevna baza chrastne mere B | ACTUAL /380 |
Variabilna obrestna mera B | CHF LIBOR 3Mi+ 1% |pa
Platilo obrasti po obrestnt meri B [Cetrtietno - datumi so doloteni v Prilogi |

Dogover o ohratunskih dnevih |Mnt:liﬂ9d Following ]|
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Example 1 — Cross currency swap (cont.)

CROSS CURRENCY SWAP

First Fixed Amounts

First fixed Rate Payer: Bank

First fixed Rate Payer Currency Amount: USD 100,000,000.00

First fixed Rate Payer Payment dates: 2 Business days before First fixed Rate Payer Period End Dates

First fixed Rate Payer Period End Dates| Each April 15 and October 15, commencing October 15,2010

First Fixed Rate: 4,5% p.a. COUPON is paid EACH 6 MONTHS (i.e. 2.250%, i.e. 4.5% p.a.)
First Fixed Rate Count Function: 30/360 .

what if
Second Fixed Amounts COUPON is paid EACH 3 MONTHS (i.e. 1.125%, i.e. 4.5% p.a.)

Second fixed Rate Payer: Counterparty
Second fixed Rate Payer Currency Amount: EUR 73,670,251 .95

Second fixed Rate Payer Payment dates: 2 Business days before Second fixed Rate Payer Period End
Dates

Second fixed Rate Payer Period End Dates: Each April 15 and October 15, commencing October 15,2010

Second Fixed Rate: 3,95 % p.a.

Second Fixed Rate Count Function: 30/360

DIFFERENCE IN FAIR VALUE 120 million CZK



Quantitative methods involved

Topics often discussed in derivatives valuation:

e expected value, expected return, mean, median
e standard deviation, historical volatility, exponentially weighted volatility,
correlation matrix, Cholesky decomposition, Copula function

e probability concept, joint and conditional probability

e discrete probability distribution, binomial and Poisson distribution
o random variable, standard normal distribution

e time value of money, future value, present value, discount factors
e sampling method and sampling distribution

e  Markov chain, Markov process, Jump-diffusion process

Many quantitative methods should be combined to compute fair value of
complex financial instruments, e.g. using Monte Carlo simulation.



Monte Carlo simulation

e Monte Carlo simulation are usually more efficient than other methods when
there are many stochastic variable, provides a standard error for the
estimates, can handle more complex stochastic processes.
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Structured derivatives

Structured derivatives is an investment strategy, which is based on
derivatives, such as a single security, a basket of securities, options, indices,
commodities, debt issuances, foreign currencies, and/or swaps.

Structured derivatives refers to a group of financial instruments with varying
terms, payout and risk profiles on a range of underlying assets.

Structured derivative is an instrument that derives its price in a non-linear
way from multiple derivatives and/or multiple cash instruments.

Two implications:
1. Banks like structuring such deals because of the fees it provides.

2. Clients (usually) don't understand the risk related to this type of
investment.



Motivation

"We structure the deal so it won't

make any sense to you.”



Example 3 — Structured product (Inflation

y/A

TATRA BANKA

i A A s e

(trana P\V002)

Klient Tatra banky, a.s., so sidlom na HodZzovom namesti 3, 811 06

Bratislava, ICO: 00 686 0930, DIC:2020408522, IC DPH:
SK2020408522, zapisanej v Obchodnom registri Okresného stidu
Bratislava |, oddiel Sa, vioZka Cislo T1/B (dalej len Tatra banka, a.5.%),
ktory v obdobi platnosti tychto Podmienok naroku kienta na vyplatenie
bonusového Groku z vkladu na Profinflanom  vklade™ uzatvoril s ban-
kou Zmluvu o zriadeni Protinflatného vkladu™, ma podfa tejto Zmiuvy
o zriadeni Protinflatného vkladu™ a podmienok produkitu Protinflaény
vklad™ ohsiahnutych v Obchodnych podmienkach Tatra banky, a.s. pre
vkladové Ofty narok na vyplatenie bonusového droku z vkladu na
Protiinflaénom vklade™, ktory bude stanoveny nasledovnym spdsobom:

Celkova vyska Grokovej sadzby bc-nusm'él]n Uroku za celé obdobie od
7122011 do 6122016 (dalgj len BUSY je odvodena od zmeny
podkladového indexu, a to nasledovne:

BUS = 5% + 100% x Zmena podkladového indexu v %

pricom minimaina vyska BUS bude 5% a maximalna vyska BUS nebude
limitovana.

ViSka rofénej drokove] sadzby bonusového Oroku za jednqtli'.ré roky
v ramci obdobia od 7.12.2011 do 6.12.2016 (dalejlen BUSPA®) sa
vypotita nasledovne:

BUSPA = (BUS + 1)=— 1

pricom minimalna vyska BUSPA bude D98 % a maximina viska
BUSPA nebude limitovana.

°Podmienky naroku klienta na vyplatenie bonusového uroku
z vkladu na Protiinflacnom vklade™

Podkladovy index je definovany nasledovne:

Index harmonizovanej spotrebitefskej inflacie Eurozony s vynatim tabaku
publikovany Statistickym dradom Eurostat (Eurostat Eurozone HICP Ex
Tobacco Unrevised Series NSA; Bloomberg® Code: =CPTFE-
MU=<Index:=).

Zmena podkladového indexu sa rovna percentudlne vyjadrenému
podielu sledovanych hodndt podkladového indexu a bude stanovena
nasledovne:

HICP

Zmena podkladového indexu v % = max | 0, ————1||x 100
HICE_,

HICP: Hodnota indexu Eurostat Eurozone HICP Ex Tobacco
Unrevised Series NSA za september 2016
HICP:+1 Hodnota indexu Eurostat Eurozone HICP Ex Tobacco

Unrevised Seres NSA za september 2012

Rozhodujice hodnoty podkladového indexu, vysledni zmenu pod-
kladového indexu a BUS uréuje Tatrabanka, a.s. ako kalkulaény agent.

Tieto Podmienky naroku klienta na vyplatenie bonusového Uroku z vKla-
du na Protiinflaémom  vklade™ su platné v obdobi 14.11.2011.
do 6.12.2011 a platia pre kaZdd Zmluvu o zradeni Protinflaéného
vkladu™ uzatvoreni medzi Tatra bankow, a.s. a klientom v obdobi
platnosti tychto Podmienok naroku klienta na vyplatenie bonusového
Uroku z vkladu na Protiinflaénom vklade™.



Example 4 — Structured product (Equity)

KB AMETYST 5

ISIN : FRO010616706 — Investi¢ni fond (,IF")
Spravovany spolecnosti LYXOR INTERNATIONAL ASSET MANAGEMENT (,LIAM®)

Cile a investicni politika

Klasifikace: Zajistényfond
Zaruka: Uplna zaruka kapitalu mimo vstupni poplatky.
Vzorec IF je sestaven na dobu trvani piiblizné 5 let. Potencial zisku zavisi na vyvoji indexu Euro Stoxx 50.

MECHANISMUS VZORCE PO DOBU ZIVOTA FONDU
KaZdy ctvrtletni vykon indexu pohybujici se mezi-15 % a +15 % vfeiné se povaZuje za rovnajici se +15 %.
KaZdy zaporny vykon strikting& niZsi nez -15 % se povaZuje za nulovy.
KaZzdy vykon striktné pfekrat ujici +15 % je pfimo zohlednén pfi vypoétu aritmetického praméru Etvrtletnich vykona.

MECHANISMUS VZORCE PO UPLYNUTI SPLATNOSTI 5 LET
Cilem spravy investitniho fondu KB AMETYST & je poskytnout ke dni splatnosti dne 30_prosince 2013, nebo jestlize tento den
neni burzovnim dnem, tak nasledujiciho burzovniho dne, drZiteli vypofadaci hodnotu rovnajici se:

100 % Referencni vyporadaci hodnoty
+

60 % aritmetického pruméru &tvrtletnich vykonu indexu Euro Stoxx 50 (mimo dividendy) vypoéitanych od pocatku




Complex structured derivatives

Stochastic instruments:

Himalaya - at a given frequency, the level of the best performing
underlying is locked-in until the end; at maturity, the investor receives
his capital invested plus the average of the locked-in performances

Annapurna - payout equals to the greater of a capital guarantee plus a
fixed coupon and a participation in the performance of the underlying
basket, the fixed coupon level and the performance participation rate
depend on whether and when the worst-performing stock breaches a
downside barrier, the later the breach, the higher the fixed coupon and
performance participation rate

Kilimanjaro - an enhanced reverse convertible including a capital
protection. The investor receives a fixed annual coupon if no stock has
breached the limit on any predetermined observation date

Amarante - the yearly rolling average performance (since launch) is
calculated for thee investment profiles: secure, balanced and dynamic,
at maturity the investor receives the capital invested plus the best of
this yearly rolling average performance



Complex structured derivatives




Example 5 — Amarante option

Amarante option - the annual performance is calculated for three
investment profiles: at maturity the investor receives the best of this
annual rolling average performance

e Investment profiles: dynamic (mainly equities), balanced (mix between
the four asset classes) and conservative (mainly fixed-income).

e Asset classes: equity markets (Europe, US, Japan, UK, China), fixed
income, real estate, commodities, etc.

Asset classes performance Investment profiles performance
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Example 6 — Himalaya option

Expectation Reality
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