Financial Derivatives Conceptual Model
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All references to Microsoft technologies are used strictly for educational, instructional,
commentary, and demonstration purposes under the principles of nominative fair use.

Any screenshots, product references, feature descriptions, or code examples referencing
Microsoft technologies are intended solely to help users learn database design, SQL
development, and related technical concepts.

What Are Financial Derivatives?

Financial derivatives are specialized financial contracts whose value is derived from the
performance, price movements, interest rates, exchange rates, credit quality, or market behavior
of an underlying asset or financial benchmark. Rather than representing direct ownership of an
asset, derivatives are contracts between two or more parties that specify how cash flows,
obligations, profits, or losses will be exchanged in response to changes in market conditions.

Derivatives are widely used throughout global financial markets by banks, hedge funds, pension
funds, insurance companies, commodity traders, corporations, governments, and institutional
investors. These instruments serve multiple purposes, including risk management, speculation,
hedging, arbitrage, portfolio optimization, and liquidity management.

The “underlying asset” connected to a derivative may include:

e Stocks and equities

e Bonds and fixed income instruments

o Interest rates

o Foreign exchange currencies

o Commodities such as oil, gold, wheat, or natural gas
e Stock indexes

e Credit instruments

o Inflation indexes

e Cryptocurrencies

o Weather or energy indexes

Because derivatives derive their value from other financial variables, they can be structured in
many ways to achieve highly specific financial objectives.
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Core Purpose of Derivatives

Financial derivatives primarily exist to transfer or manage financial risk.
For example:

e An airline company may use fuel derivatives to stabilize future fuel costs.

e A pension fund may use interest rate swaps to manage exposure to changing interest
rates.

e An exporter may use foreign exchange forwards to lock in currency conversion rates.

e A hedge fund may purchase options to speculate on future market direction.

e A bank may use credit default swaps to reduce exposure to borrower default risk.

In each case, derivatives provide a contractual mechanism for transferring uncertainty and
financial exposure between parties.

Major Categories of Financial Derivatives

1. Options

An option is a derivative agreement between parties that gives the purchaser the right, but not the
requirement, to purchase or sell a specified underlying asset at a predetermined price prior to or
on a defined expiration date.

There are two primary option types:

e Call Options — the right to buy
o Put Options — the right to sell

Options are commonly used for:

o Portfolio protection
e Income generation
e Market speculation
e Volatility trading

o Hedging price risk

Option pricing is influenced by:

e Underlying asset price
o Strike price

e Time to expiration

e Volatility

o Interest rates
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e Dividends

2. Futures Contracts

A futures contract is a standardized agreement entered into between two parties. It traded on a
financial exchange. This contract obligates the buyer and seller to exchange a financial asset
(such as a currency) at a predetermined price on a future date.

Futures are heavily used in:
e Commodity markets
e Agricultural trading
o Interest rate management
o Equity index speculation

e Currency markets

Unlike options, futures contracts create obligations for both parties.

3. Forward Contracts

A forward contract has features similar to those of a futures contract, but it is privately
negotiated between counterparties rather than traded on an exchange.

Forward contracts are commonly customized for:
e Currency hedging
o Commodity delivery agreements
e Corporate treasury operations

e Cross-border trade protection

Because forwards are typically over-the-counter (OTC) instruments, they carry greater
counterparty risk.

4. Swaps

A swap is a contractual agreement entered into between two parties. The parties exchange cash
flow streams over time.

Common swap types include:
e Interest Rate Swaps
e Currency Swaps

e Credit Default Swaps
e Commodity Swaps

Page | 3



o Inflation Swaps
e Total Return Swaps

For example, in an interest rate swap:

e One party may pay a fixed interest rate.
o The other party may pay a floating interest rate.

Swaps are widely used to restructure financing costs and manage market exposures.

5. Swaptions

A swaption is an option granting the right to enter into a swap agreement at a future date.
Swaptions are heavily used in:

o Interest rate risk management
e Structured finance

e Mortgage-backed securities

o Institutional portfolio hedging

They are considered advanced derivatives because they combine characteristics of both swaps
and options.

Exchange-Traded vs. Over-the-Counter Derivatives

Financial derivatives generally fall into two trading categories.

Exchange-Traded Derivatives

These instruments trade on organized exchanges such as futures and options exchanges.
Characteristics include:

o Standardized contracts

o Centralized clearing

e Daily margining

e Reduced counterparty risk

e High liquidity

Examples include:

o Equity options
o Commodity futures
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e Index futures

Over-the-Counter (OTC) Derivatives

OTC derivatives are privately negotiated between counterparties.
Characteristics include:

Highly customizable contracts
Bilateral agreements

Flexible settlement structures

Greater counterparty exposure
Complex documentation requirements

Examples include:

Interest rate swaps
FX forwards

Credit default swaps
Structured products

Risk Associated with Derivatives

While derivatives provide powerful financial tools, they also introduce significant risks.
Major derivative risks include:

Market Risk
Credit Risk
Counterparty Risk
Liquidity Risk
Settlement Risk
Operational Risk
Model Risk
Regulatory Risk

Because derivatives can create leveraged exposure, small market movements may generate very
large gains or losses.

The Importance of Derivatives Databases

Modern derivatives trading generates enormous volumes of transactions, pricing data, risk
calculations, collateral movements, and regulatory reporting obligations. As a result, financial
institutions require highly sophisticated databases capable of supporting:
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e Trade capture

e Real-time pricing

e Position management

e Risk analytics

e Margin management

o Settlement processing

e Market data integration

e Regulatory compliance

e Audit tracking

e Multi-currency accounting

A derivatives database serves as the operational foundation for front-office trading, middle-office
risk management, and back-office settlement.

Financial Derivatives in the Global Economy

Derivatives play a major role in the global financial system by helping organizations manage
uncertainty and transfer financial risk efficiently across markets. They support:

o International trade

o Energy markets

e Agricultural production

o Banking systems

e Pension management

o Corporate treasury operations
e Investment management

o Capital markets liquidity

Although derivatives can become highly complex, their core purpose remains relatively simple:

enabling market participants to manage financial exposure, protect against uncertainty, and
create structured financial strategies tailored to specific business or investment objectives.
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Conceptual Data Model

DERIVATIVES TRADING DATABASE - CONCEPTUAL BUSINESS DATA MODEL
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The conceptual data model identifies the main business entities and their relationships.

Entity Data Dictionary

Entity Name
Country

Currency

Exchange
Clearing House
Exchange Rate

Legal Entity

Description
Stores country reference data used for legal entities, exchanges, brokers,
clearing houses, regulatory jurisdictions, and market classification.
Stores currency codes, currency names, symbols, decimal precision, and
currency reference information used for trading, settlement, valuation, and
accounting.
Identifies organized trading venues where financial instruments, derivatives,
equities, futures, commodities, and other products may be listed or traded.
Represents organizations that clear, guarantee, margin, and settle trades
between trading counterparties.
Stores currency conversion rates used for multi-currency valuation,
settlement, reporting, and exposure analysis.
Represents customers, counterparties, banks, brokers, funds, dealers,
custodians, and other legally recognized organizations.
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Entity Name

Customer
Counterparty
Broker
Account

Underlying Asset

Derivative
Instrument

Instrument
Attribute

Trade Order

Execution

Trade

Allocation

Trade
Confirmation

Trade
Amendment

Trade
Cancellation

Portfolio
Position
Position History

Market Data
Source

Market Data

Market Data
History

Description

Represents an individual or institutional trading client that owns one or more
trading accounts.

Represents the opposite party to a trade, especially for over-the-counter
derivatives and bilateral agreements.

Represents firms that execute, route, introduce, or facilitate trades on behalf
of customers or trading desks.

Represents customer trading accounts used to hold positions, book trades,
manage cash, and calculate exposure.

Represents the asset, index, rate, currency pair, commodity, or benchmark
from which a derivative instrument derives its value.

Represents derivative contracts such as options, swaps, swaptions, forwards,
futures, FX contracts, and commodity derivatives.

Stores flexible descriptive details for instruments when different derivative
types require different attributes.

Represents an order to buy or sell a derivative or related financial instrument
before execution.

Represents the actual execution event where an order is filled partially or
completely.

Represents the booked financial transaction resulting from an execution,
including account, instrument, counterparty, price, quantity, and settlement
details.

Represents the assignment of executed trade quantity to one or more
customer accounts, funds, books, or portfolios.

Records confirmation activity showing whether a trade has been
acknowledged and accepted by the appropriate parties.

Stores changes made to booked trades, including corrected values, reasons,
and audit details.

Records canceled trades and their reasons for cancellation.

Represents a trading book, fund, strategy, desk, or account grouping used to
organize trades and positions.

Represents current holdings or exposure for an instrument within a portfolio.

Stores historical snapshots of positions for audit, trend analysis, and
exposure reporting.

Identifies internal or external providers of prices, rates, volatility, curves, and
other market data.

Stores market prices, rates, yields, volatility values, and other valuation
inputs used for pricing and risk calculations.

Maintains historical versions or effective periods of market data values.
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Entity Name Description

) . Defines base-case, stress, shock, or hypothetical scenarios used for risk
Risk Scenario

analysis.
. . Stores calculated risk measures such as delta, gamma, theta, vega, rho,
Risk Metric . .
duration, exposure, and sensitivity values.
. Stores scenario-based risk calculation results, including profit-and-loss
Risk Result . .
impact under defined assumptions.
Settlement Defines how a trade should be settled, including settlement type, date, status,
Instruction and operational instructions.
Settlement Represents the actual settlement amount, currency, account, and status
Transaction associated with a settlement instruction.

Records cash debits, credits, funding activity, trade settlement cash flows,

Cash Movement . .
v fees, and margin cash activity.

Represents accounts used to hold initial margin, variation margin, or

Margin Account collateral balances.

Represents assets pledged to support trading exposure, margin requirements,

11 1 .2

Collatera or counterparty obligations.

. Stores regulatory frameworks, jurisdictions, effective dates, and compliance
Regulation . . g .

requirements applicable to trading activity.

Reporting Represents specific reports required under regulatory rules, including
Obligation reporting frequency and due timing.
Trade Stores compliance alerts generated from trade monitoring, unusual activity,

Surveillance Alert large trades, or rule violations.
Records user actions, system actions, data changes, approvals, and

Audit Log operational events for auditability.

Role D§ﬁnes system roles used to group user responsibilities and access
privileges.

App User Represents authorized users of the trading database or application.

Permission Defines access rights assigned to roles for specific modules, features, and

actions.

Entity Relationship Data Dictionary

Parent Entity Association Verb Phrase Child Entity
Country identifies the jurisdiction for Currency
Country identifies the jurisdiction for Exchange
Country identifies the jurisdiction for Clearing House
Country identifies the jurisdiction for Legal Entity
Country identifies the jurisdiction for Broker
Currency is used as the default currency for Clearing House
Currency is used as the base currency for Account
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Parent Entity
Currency
Currency
Currency
Currency
Currency
Currency
Currency
Currency
Currency
Exchange
Exchange
Exchange
Clearing House
Clearing House
Legal Entity
Legal Entity
Legal Entity
Legal Entity
Customer
Counterparty
Broker
Account
Account
Account
Account
Account
Account
Account
Underlying Asset

Association Verb Phrase
is used as the trading currency for
is used as the pricing currency for
is used as the settlement currency for
is used as the reporting currency for
is used as the valuation currency for
is used as the movement currency for
is used as the collateral currency for
is converted from in
is converted to in
lists or supports trading for
lists or supports trading for
receives executions for
clears and settles
maintains margin support for
may own or control
identifies the legal party for
identifies the legal party for
OWNS Or SPONsors
owns
participates as the opposing party in
routes or facilitates
places
receives the allocated quantity in
books
owns or supports
receives settlement activity through
records cash activity in

Child Entity
Derivative Instrument
Underlying Asset
Trade
Portfolio
Market Data
Cash Movement
Collateral
Exchange Rate
Exchange Rate
Underlying Asset
Derivative Instrument
Execution
Trade
Margin Account
Legal Entity
Customer
Counterparty
Portfolio
Account
Trade
Trade
Trade Order
Allocation
Trade
Portfolio
Settlement Transaction
Cash Movement

maintains collateral and margin balances in Margin Account

provides a value reference for

Derivative Instrument is requested for trading through

Derivative Instrument is executed and booked as

Derivative Instrument is held as

Derivative Instrument is priced by

Derivative Instrument is measured by

Derivative Instrument is evaluated under

Derivative Instrument is described by

Trade Order

is filled by

Derivative Instrument
Trade Order

Trade

Position

Market Data

Risk Metric

Risk Result
Instrument Attribute
Execution
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Parent Entity
Execution
Execution
Trade
Trade
Trade
Trade
Trade
Portfolio
Position
Position
Position
Market Data Source
Market Data
Risk Scenario

Association Verb Phrase

creates

is distributed through

is confirmed by

is changed by

is canceled by

generates

may trigger

contains

is historically recorded in
is measured by

is evaluated under
supplies

is historically versioned by
produces

Settlement Instruction results in

Margin Account
Regulation

Role

Role

is supported by
requires

is assigned to
grants

Child Entity
Trade
Allocation
Trade Confirmation
Trade Amendment
Trade Cancellation
Settlement Instruction
Trade Surveillance Alert
Position
Position History
Risk Metric
Risk Result
Market Data
Market Data History
Risk Result
Settlement Transaction
Collateral
Reporting Obligation
App User
Permission
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The conceptual models, logical models, database structures, Microsoft SQL Server scripts,
analytical queries, diagrams, documentation, and supporting materials contained in this
publication were developed exclusively as instructional examples intended for learning,
experimentation, evaluation, and preliminary prototype development.

These materials are not represented as certified production systems, enterprise-ready
architectures, or operational standards. Readers and users are solely responsible for
independently reviewing, testing, validating, securing, and adapting all database objects, code
samples, and architectural designs before implementation in any live or business-critical
environment.

Grumpy Old IT Guy Publishers and Angelo R Bobak make no guarantees regarding
performance, accuracy, compatibility, security, reliability, regulatory compliance, or operational
suitability. All examples and technical content are supplied without warranty of any kind, either
expressed or implied.

By using any portion of these materials, the reader acknowledges that all implementation
decisions, modifications, deployments, and operational usage are performed entirely at the user’s
own discretion and risk. Grumpy Old IT Guy Publishers and Angelo R Bobak shall not be
responsible for any losses, damage, outages, liabilities, compliance issues, data corruption, or
business interruptions that may result from the use or misuse of these materials.

All examples are intended strictly for educational and demonstration purposes.

© Grumpy Old IT Guy Publishers / Angelo R Bobak 2026
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