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Visual representation of bid-offer spread showing dealer buy and sell prices, with customers always tradi-

Complete workflow for spot FX transactions from initial decision through pricing, execution, confirmation-
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Figure 1.1

Figure 1.1 — FX Market Daily Turnover by Product Segment
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FX market daily turnover by product segment showing FX Swaps (51%), Spot (28%), Forwards (17%), and Options
(4%) based on BIS 2022 Triennial Survey



Figure 1.2

Figure 1.2 — Currency Composition of Global FX Transactions
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Share of major currencies in global FX transactions highlighting USD dominance and emerging market currency
growth
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2012— EMR (EU)

2014 — WWR Scandal 2017 — Codo Laur

REGULATORY IMPACT — Three waves of reform reshaped the FX market structure

2024 —To1 US)

Wave 1 (2008-2013}: Post.criss infrasinucure — centra clearing, rade reporting, capial adequacy (Basel I, quicty ues (LCR, NSFR)
Wave 2 (2014-2017): Conductreform — FX fing scandal riggers Giobal Code; MFID I best execuion obligatons in Europe

marein rules: T+1 shote

Timeline of major FX regulatory milestones following the 2008 financial crisis showing progressive
implementation of transparency, reporting, and conduct standards
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REPORTING DEALERS
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KEY INSIGHT — The FX market structure has fundamentally shifted since 2001
Norfinancial corporate actvy has shrunk 1o 9% of ot tr

barks and insttutions inreasingly trade with each other,

Daily turnover share by participant type showing commercial banks- dominant market-making role alongside
diverse customer segments
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Figure 1.5 — Migration from Voice to Electronic & Algorithmic FX Trading
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Timeline showing migration from voice trading to electronic platforms and algorithmic execution dominance



Figure 1.6

KEY INSIGHT — CL.

In biateral settemen,

lllustration of bilateral trading relationships across multiple venues contrasted with centralized exchange
architecture



Figure 2.1

TIER 1 — INTERDEALER MARKET
R
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TIER 3 — INSTITUTIONAL PLATFORMS
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Hierarchical structure of FX market liquidity from interdealer (Tier 1) to retail (Tier 5), showing typical
spread ranges and participant types at each level
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Prime Brokerage Structure
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Prime brokerage model showing client access to multiple bank liquidity providers through credit

intermediation



Figure 3.1

se / Quote Currency Convel
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Standard market conventions for major currency pairs showing base currency, quote currency, pip sizes, and
typical quote precision



Figure 3.2

DEALER BUYS FROM CLIENT

BID
1.0850

Glent sells EUR at this price
Less favourable fo a salling client

Dealer profton clent sal:
buys at 1.0850, can sell at 10852

Bid—Offer Spread Visu:

MID-MARKET RATE

MID
1.0851

Theoretcal midpoint
= (Bid + Offer) + 2

DEALER SELLS TO CLIENT

OFFER
1.0852

Gllent buys EUR at this price
Less favourable for a buying client

Doalr profiton clent buy
sells at 1.0852, had bought at 10850

} 'SPREAD = 2 pips (0.0002) {

Desler's gross margin per two-way liquidity

MARKET RULE — Clients always trade at the less favourable price
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Buying EUR: pay the Ofer (1.0852) — higher at
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Visual representation of bid-offer spread showing dealer buy and sell prices, with customers always trading
at less favorable prices



Figure 4.1

Figure 4.1 — Spot FX Transaction Workflow
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Complete workflow for spot FX transactions from initial decision through pricing, execution, confirmation,
settlement, and final reporting



Figure 5.1

FX Transacti

Cost Breakdow
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EXPLICIT COSTS — Visible and directly measurable

IMPLICIT COSTS — Hidden and order-size dependent

Bid-Offer Spread
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Widens to 5-15 pips in sressed or low-liqudity conditons.

Typical:03-1.0bp,

Commissions & Platform Fees
Prime brokerage: 0.1-0.5 bps on notional pe transacion
ECN / platform access: fxed monthiy or volume-tiered schecile:
Glearing & seffloment: CLS, SWIFT messaging charges

Typical:01-05 bp.

Market Impact
Price moves against the order during exection
Scales with order size vi square-root law: 1 =kQ.
$50M spot ade: ~2-4 bps mpactin EURIUSD

Timing Risk
Market moves adversely during the execuon window

Proportional 0 valatfy x (executon ime)

05 bps (vol.driven)

Opportunity Cost
Economic value lost fom unfiled o partally filed orders.
Limitorders hat expire without execution

t
P

Total implicit cost: 1-10+ bps.

Order-size and volalty dependent — ofo invisble witlout TCA

TRANSACTION COST ANALYSIS (TCA) — MEASUREMENT BENCHMARKS
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KEYF
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Comprehensive breakdown of FX transaction costs showing explicit components (spreads, commissions) versus

implicit components (market impact, timing risk, opportunity cost)



Figure 5.2

Market Impact vs Order Size

KEY IMPLICATIONS
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Non-linear (square-root) relationship between order size and market impact, demonstrating diminishing

marginal impact as order size increases



Figure 6.1

URGENT ACTION

Laree STANDARD HEDGING
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Full hedge ratio: 80-100%
Execution via sireaming prices or RFQ
VWAP algoritum if order size is material
Standard documentation and reporting

Immediate hedge execttion — do not defer
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Breakinto tranches ® limit market impact

Escalate © senlor risk management immedately
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Risk management decision framework showing recommended actions based on exposure size and volatility
combinations across four quadrants



Figure 7.1

Figure 7.1 — FX Forward Contract Timeline

FORWARD RATE CALCULATION
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T+90 — VALUE DATE
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Soller delivers:

EUR 10,000,000

s

COVERED INTEREST PARITY: F =S x (1 + r_USD x 90/360) /(1 + r_EUR x 90/360)

Complete timeline showing trade date, spot date (T+2), forward value date (T+90), and currency exchange

mechanics



Figure 8.1

STRATEGY A — Domestic Investment (USD only)
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Parallel strategies showing domestic investment versus foreign investment plus forward hedge, demonstrating
how covered interest parity prevents arbitrage opportunities




Figure 8.2

Figure 8.2 — Forward Points Sensitivity to Interest Rate Differential

Interest Rate Differetial (r_dom - _for)

KEY INSIGHT — encode the interest rate are nota forecast of future spot rates
alvays trade ata « ine s the ot ate  days/360 — longer lencrs ampify the iferential naary.

Sensitivity analysis showing how forward points respond to changes in interest rate differentials,
demonstrating the relationship between rate spreads and forward pricing



Figure 9.1

Figure 9.1 — Corporate Hedging Decision F
ne T—— ’

COMMITTED OR FORECAST?

LAYERED HEDGE OPTION OVERLAY

FULL FORWARD WINDOW FORWARD
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HEDGE RATIO CALIBRATION — Ratio declines with horizon as certainty falls.
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Decision tree showing progression from exposure identification through hedging strategy selection based on
commitment level, forecast certainty, and operational constraints



Figure 9.2

Figure 9.2 — Layered Hedging Program (24-Month Horizon)
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0 Layer 1: W00 10 3
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Hedge Ratio (% of Exposure Covered)

Time Horizon

KEY INSIGHT — Layered hedging prevents the timing risk of hedging all exposures at  single point in time
By building nded i

lllustration of layered hedging approach showing graduated coverage percentages across different forecast
horizons, with higher



Figure 9.3

Figure 9.3 — Hedging Approaches by Industry Sector
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KEY INSIGHT — Hedge ratio reflects margin vulnerability: thin-margin sectors hedge more aggressively than high-margin businesses.

AS% adverse FX manufacturer's 6% ratos. Fora 70% margins, arounding eror.

Comparative analysis of hedging practices across different industry sectors, showing typical hedge ratios,
instrument preferences, and risk management approaches by industry type



Figure 10.1

Figure 10.1 — Hedge Accounting Qualification: IFRS 9/ IAS 3!

GATE 1 GATE2 GATE 3 GATE4 RESULT
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IFRS 9 vs 1AS 39 — Key Difference in Effectiveness Testing
1AS 39: Bright-in quanttativ test — hedge must offsl 80-125% o the hadged iem'sfairvalse change. IFRS o

Complete flowchart showing hedge accounting qualification process under IFRS 9/IAS 39 including
documentation requirements, instrument eligibility, hedged item identification, and effectiveness testing



Figure 10.2
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KEY INSIGHT — The choice of designation determines where volatility appears: OCI (cash flow hedge) or P&L directly (fair value hedge)

nalyp

from

Side-by-side comparison of cash flow hedge accounting and fair value hedge accounting, showing how
effective and ineffective portions flow through financial statements (OCI vs. earnings) for each hedge type



Figure 11.1
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Comprehensive risk matrix showing four major risk types (Market Risk, Credit Risk, Liquidity Risk,
Operational Risk) with associated controls and mitigation strategies
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Example

ol isk) simultaneously.



Figure 12.1

FX Swap Mecha
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Comparative cost analysis showing FX swap funding at 70% utilization versus traditional money market
funding at 85% capacity utilization



Figure 12.2

Figure 12.2 — Why FX Swaps Are Used: Primary Applications

LIQUIDITY MANAGEMENT CROSS-CURRENCY FUNDING
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HEDGING FX EXPOSURE INTEREST RATE ARBITRAGE

ard contracts

KEY INSIGHT — FX swaps serve operational, hedging, and speculative functions simutaneously across different participant types
Cenra

Banks anvirage

Hub-and-spokes diagram showing why FX swaps are used, connecting multiple funding needs through central
swap mechanism



Figure 12.3

etic USD Borrowing via EUR/USD FX Swap

NEAR LEG — Trade Date + 2 (Spot Settlement) FAR LEG — Trade Date + 90 Days (Forward Settiement)
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This mecranism & the bass of over 70% of shortdatsd FX swap acity lobat — banks routinelyuse k10 fund orign-currency balance sheets.

pict EURIUSD 00-day FX swap parametes or lusrative purse

Cross-currency funding via FX swap showing synthetic USD borrowing mechanism with near leg and far leg
transactions



Figure 13.1

Sep 2008 20 Jun 202 2019 Mar 2020

2008 — Lohman Brothers Colapse 2012 — Eurozone Soverelgn Debt Crisis 2020 — COVID-18 Liguiity Shock

KEY INSIGHT — Each crisis foatured a USD shortage funding seized, requiring FX markets

Timeline showing major crisis episodes (2008 Lehman, 2012 Eurozone, 2020 COVID-19) with intensity spikes in
swap line utilization and emergency facility activation



Figure 14.1

Figure 14.1 — The 48-Hour Lehman Collapse
m . [

PHASE 5
Soman

BANKRUPTCY FILED. OIN RATES SPIKE

oG “wjer g wE wpw s
: :

ASIA MARKETS OPEN [ FULL FUNDIG FREEZE
s o P

[ FED ACTS — AIG. ]

Timeline showing 48-hour evolution from Lehman bankruptcy through funding market freeze to Federal Reserve
emergency interventions, demonstrating speed of liquidity evaporation



Figure 14.2

Figure 14.2 — Daily Liquidity Mana
nitoring — g tion — instrument selectio

gement Cycle
g execu !
1—MONITOR

Position Monitoring
Rea

2— ANALYSE

3—DECIDE
Gap Analysis

Instrument Selection

5— REPORT
ding Execution

Gap Analysis Outcomes

DEFICIT — Funding Gap.

aay

KEY INSIGHT — Daily liquidity management s not about finding money at the last minute — itis a structured, repoatable operational process

funding

Process flow diagram showing the daily liquidity cycle - from morning position monitoring and gap analysis
through instrument selection, funding execution, and end-of-day settlement reporting



Figure 14.3

Figure 14.3 ity Gap Closure Toolkit
fered fusted instrument avalabil
MORNING TER 1 TER?2 TERS TER 4/ LAST RESORT
RosossGan Aovays Ao Usuay Avae Somtimes Aviabe Stess Condions

DAILY FUNDING GAP. FXSWAPS - TREASURY REPO - INTERBANK MARKET e
O, TN, W, 1M - Ovemights torm ropo o Unsocured ON ending &
Synitc PXborowing Securod — Govt cllaeral Crediving dependert

STRESS SCENARIO — Instrument Availability During Crisis

FX Swaps (T1)

Treasury Repo (12) [ v e
Commercial Paper (T3b) ( Nomat | X Veiat s 1 s 4m oy et A sk (20005 P ke e } rarey
(

Gontral Bank (T4) Lastresort 2009)

Optimal Closure Strategy — Decision Flow

INTERBANK
..........

Decision tree showing gap closure toolkit with stress-adjusted availability: FX Swaps (always), Repo
(usually), Interbank (sometimes), CP (rarely in stress), Central Bank (last resort)



Figure 15.1

F Trading Volume by Region and Currency

NDF DAILY VOLUME BY CURRENCY (BIS 2022) NDF MARKET STRUCTURE BY REGION
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Total NDF market: ~S$258bn/day leading currency (CNY)

ASIA-PACIFIC — ~60% of NDF volume
(GNY — words lrgest NOF market; USDICNY ofishore (CNH)
KRW —ligu;rosticied capial ascount dros NDF uso

INR — Rel capta conrok; maorcorparate hacging insrument
TWD — Taiwan centalbank nfarventon restss NOF prmim
DR, PHP, YR, YND — smatar bt growing NOF volumss

LATIN AMERICA — ~25% of NDF volume
BRL— Brazi resticted X; NOF widel tsed by mutinationais
(GLP — Chiean peso cosperinked demand fram mining corperaes
COP — Calomtian peso: ofsacto hecing demand

PEN, ARS — Peru sol and Argentine peso (rasticted)

EMEA — ~15% of NDF volume
RUB — Russian uble (reduced sico 2022 sareions)
NGN — Nigeran naia; o expart hedgng

£GP, GHS — Egyptan peund, Ghansian cod smater)
TRY — Turksh ra (some capitl accours corirans)

SNEMEANDFS

KEY INSIGHT — NDFs exist precisely because governments restrict foreign access to local FX markets.

wedge

Schematic diagram showing geographic distribution of NDF trading volume with currency specialization by

region



Figure 16.1

Figure 16.1 — Spread Widening Under Stress: EUR/USD vs USD/KRW NDF

JRIUSD spread double 48 hours — KRW NDF g i lustrating NDF li il

—— EURWSD spot

——  USDIKRWNDF

Bid-Offer Spread (basis points)

Time (hours from start of stress evert)

KEY INSIGHT

M NDF liquidity evaporates rapidly under stress while G10 liquid pairs remain relatively orderly.

Treasurios elying on NDF hedges for EM exposu for perioss

KRW NOF

postions incurs dramatically higher ransaction costs. Liqueiy stess testing must nclude NDF-

Comparative timeline showing EUR/USD spread widening 2x over 48 hours vs. KRW NDF spread widening 10x

within 2 hours during equivalent stress events



Figure 17.1

ONSHORE MARKET (Local)

Physical delivery — local participants only

Partcipants:
Local banks, corporates, and insttutions with C8 accounts
‘Gentral bark (ntervention): overnment enies

Foreign banks with approved onshore icencos only

Settloment
Physicaldelivery of ocalcurrency (e 9. KRW, INR, BRL)
T+2 sandard; must sotle through local payment system.
Requies focal bank account for final settementleg

Pricing:
Rate determined by local supply/demand + CB window
Capital controls create artficia ate foorsiceiings.

GB may Inervens dectly o defend band

Example: CNY daly band 22% from PBOG midpoint fx

Rogulation
Full CB supervision; FX purchaselsalerequires documenation
Mandatory roporting of al tansactions above treshold
Posiion Imitsforforeign particpants (1 allowed at al)

Trads purpose ften required (mportexport documentation)

Correlation with offshore:
Highin normal conditons (0.85-0.95 typical)

Breaks down in sress: capial controls prevent arbirage
‘Onshore KRW vs ofishore NDF can diverge 2-5°% in crses
Traders monitor onshare fxing as indicaor of CB inent

ore NDF Market Structure

Fixinglinkage only

OFFSHORE MARKET (NDF)

Cashsettled — global participants

Partcipants:
Itemationalbarks, hedge funds, asset managers
Multnational corporates hedging EM exposure
Nolocal currency accounts fequired

Settloment
Cash-setled in USD (no local currency delvery)
Settement = Notonal  (Fixing rate — Contractate) | Fixing
Posiive resull pac 1 buyer; negative paid by buyer

Pricing:

Driven by ofishore supplyldemand + CIP expeciations.

Inluence by: county isk premium, posiioning, sentiment

NDF rate # onshore rate (no arbirage mechanism avaiable)
Example: USDICNH (ofishore) may difer from USDICNY (onshare)

Rogulation
Regulated under EMIR (EU), Dodc-Frark (US), MAS (SG)
Ceniraldearing via LCHICMEE for standardised tanors.
ISDAICSA master agreements govern blateral rados.
No onshore CB oversight: pure OTC o ceared Instrument

Correlation with onshore:
Highin normalconditons — traders arbirage any divergence.
Ofshore rae leads onshore during capital fight opisodes.

NDF basis = offshore premium/discount over onshare

Negalive NDF basis — ofishore markelprcing depredation pressure

KEY INSIGHT — NDF fixing

— and the source of basis risk

The NDF cortract eferences an offcial onshore fsing rafe at expry. If

suspended. condisons, the NDF cannot stte fay.

Tris Ting sk

Comparison diagram showing offshore vs onshore NDF market structure with correlation (0.85-0.95) between

all five NDF risk categories during August 2015, September 2018, March 2020 EM shocks




