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1. Introduction

This document describes the Liquidity Management application, as well as the calculation of Cash
flow/Earnings at Risk of liquidity plans, via multi-dimensional Monte Carlo simulations. The application
is implemented in the C# language using .Net environment and operates on the database’s data
model.

A number of .Net modules ensure the required functionality:

e The database is accessed via a COM interface, which activates one 10S instance during each
usage and ensures the reading and writing of data from .Net applications, via a C# wrapper. All
database types, that are supported by IOS, are also supported by the Liquidity Management
application.

e Tabular and graphical outputs are created using the new Component Studio One module for .Net.

e Reports from the .Net application are generated via a .Net interface from the Crystal Reporter.
Reports that are usually run from C++ applications can also be generated from this .Net
application.

¢ Internal data management and communication with the database are based on .Net record sets,
as well as on tree structures, using XMLDOM.

Functionalities Cash flow and Earnings at Risk have been implemented as an extension of the
Liquidity Management application.

1.1. Strategic Liquidity Management

Strategic liquidity management is an essential part of ALM, as the planning and management of future
cash flows can have a decisive effect on the stability of the company. Strategic liquidity management
takes into consideration the long-term liquidity of a company and evaluates possible, unexpected, and
in many cases, unfavorable developments of business conditions and their effect on the company‘s
solvency.

1.1.1. The Concept of Liquidity

Liquidity is defined as the availability of credit or the securing of future credit, that is required in order
to meet all payment obligations, on and off-balance sheet, at due date. Obligations are generally
covered by payment receipts, by assets that can be converted into cash, or by taking out loans.
Liquidity risk increases if expenditure and income do not correspond to one another over time.

1.1.1.1. Liquidity Management Objectives

Liquidity management is a fundamental component of the management of a safe and reliable
company. A reliable liquidity management includes the targeted management of assets and liabilities
which, based on the balance sheet, secures the necessary payment income that is in accordance with
the payment expenses.

Liquidity management is supported by upstream liquidity planning that takes into account probable
economic changes, as well as political, regulatory and other business conditions (internal or external)
including market conditions. Liquidity planning is based on the analysis and identification of known,
expected or potential outflows, and evaluates the company’s alternative business strategies in order to
ensure that adequate incoming payments (inflows) are available to cover the outgoing payments.

The objectives of liquidity management are:
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e Timely payment of all payment obligations, on and off balance sheet;

e Avoidance of financing costs for shortfalls, which can arise through, for example, financing on the
money market at market conditions or through the compulsory sale of assets;

e Compliance with regulatory liquidity requirements.

Despite the differences in liquidity management, businesses require an effective liquidity management
program that is based on the nature and complexity of their business operations and risk profiles:

e Establishing and implementing reliable and targeted policies for liquidity management, and

e Developing and implementing effective technologies and procedures for monitoring, measuring
and controlling the company's liquidity requirements and liquidity positions.

1.1.2. Liqudity Policy

A reliable liquidity policy defines liquidity sources and volumes that are necessary for the continuation
of business operations and is in compliance with applicable regulatory liquidity requirements. Liquidity
policy mainly concerns strategic liquidity management and is supported by effective procedures for
measuring, attaining and maintaining liquidity.

Due to the long-term nature of insurance business, strategic liquidity management must take into
account long-term obligations. Liquidity policy considers future liquidity needs by taking into account
current or future developments in the business environment, e.g.:

e Economic and market conditions;

e Regulatory legislation and political environment;

e Customer opinion on positive or negative developments in the industry and company;
e Steadfastness of the company and its ability to finance itself if necessary;

e Strategies for managing assets and liabilities;

e Design of products, as well as of productive and administrative processes, and

e Concentration of risk.

Liquidity policy should focus on the company's ability to be steadfast when it comes to payment
requests. The company'‘s steadfastness can be achieved by securing liquid assets that are sufficient
to cover potential payment shortfalls in the event of unfavorable conditions. Liquidity policy must
ensure that the liquidity plan can be met in case of a liquidity risk. It must establish procedures for the
financing and management of unexpected cash flow failures, where the financing at a particular time
point is not possible or can be obtained on very unfavorable terms.

Liquid assets also include assets whose cash flows, even while taking losses, can easily be converted
into cash. Obligations should also be checked for their liquidity properties. Some products can include
payment privileges, customization options or settlement periods. The company's liquidity position,
tested under various conditions, should be monitored regularly and reported to management.

1.1.3. Liquidity Management and Controlling

Every company should develop and apply effective and comprehensive procedures and information
systems for managing and controlling liquidity, that is in accordance with their liquidity policies. Such
procedures should match the volume and complexity of the business. Internal audits should examine
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the following points:

e Ensuring compliance with liquidity policies and processes,
e Ensuring effective liquidity control, and

¢ Review the content and accuracy of management reports.

The assessment of liquidity management and procedures must be made available to the management
on an ongoing basis.

1.2.Cash flow/Earning at Risk

Companies apply the principles of Value-at-Risk (VaR), which has primarily been developed for the
management of market risk in the financial world and in corporate environments. Important aspects in
the measurement process and management of corporate risks include: longer risk horizons, periodical
risk assessments, definition of corporate equations to describe balancing and aggregation of balance
sheet and plan items, modeling exposures for future periods and evaluating risks against plan or
budget specifications. Market risks periodically include the calculation of cash flows (Cash flow at Risk
- CfaR) and earnings of plan item performances (Earning at Risk - EaR). Evaluation of CfaR/EaR is
based on stochastic market models (simulation markets) with a distinctive "mean reversion"
characteristic, which can be simulated using the Monte Carlo method.

e Market and Business Risk:

The management of risks in a corporate environments is more complex than in financial environments.
The reason for that is that companies, on the one hand, have to deal with market risks that can be
hedged (goods, currencies, interest rates, etc.), but on the other hand they deal with business risks
that cannot be hedged (when implementing specific products or services). The management of
business risk implies the integration of risk measurements into planning and budgeting processes.

e Financial Results and Company Value:

Financial managers (portfolio managers, treasurers) measure the values of assets and liabilities and
their short-term changes at the valuation point. In contrast, managers of companies are more likely to
measure periodic financial results — such as cash flows and income, as well as their changes and
volatility — and thus show performance indicators and contributions to the company value.

e Short- and Long-term Risk Management:

As opposed to financial institutions, that can bear risks for short periods of time in order to produce
trading profits, companies have to plan long-term and bear risks for longer periods (monthly,
quarterly).

e Application of CfaR/EaR in Financial Institutions:

The simulation and measurement of CfaR/EaR are of great importance to financial institutions that
take on long-term risks. This primarily includes credit institutions that take on long-term credit risks and
are exposed to their effects. The periodical evaluation of CfaR/EaR can be used as a natural
extension of common ALM analyzes — Cash Flow Analysis, Interest Income Analysis, Maturity
Transformation, etc. — as these analyzes include periodical calculation of average amounts of for cash
flows, interests, incomes and contributions.

Economic Benefits of CfaR and EaR

The economic benefits of CfaR and EaR can be viewed at the following application levels: operational,

Eurorisk Systems Ltd. 1.10.2020



Page 6 of 73 Liquidity Management and Cash flow/Earning at Risk

management, supervision. Some benefits include:
e Increase in risk transparency and risk limitation

The effect of market volatility on financial results must ensure a better representation of economic
risks within the organization and should lead to the establishment of systems for risk limitation for
CfaR and EaR.

e Communication and standardization of risk measures

Applying CfaR and EaR as risk measures improves the communication between business unites,
management, senior management, board of directors, shareholders, rating agencies, and
regulatory bodies.

e Hedging, capital allocation and performance evaluation

The integration of risk and income analysis leads to the establishment of effective hedging
strategies, capital allocation and optimization of risk performances.

1.10.2020 Eurorisk Systems Ltd.



Liquidity Management and Cash flow/Earning at Risk Page 7 of 73

2. Definition of Liquidity Plans

2.1.Example of a Liquidity Plan

Liquidity plans include a periodic presentation of cash flows and balance sheet developments along
the time axis, that are hierarchically aggregated according to balance sheet items. An example of a
liquidity plan for three historical and three forecasted periods is given in the table below. Historical
periods belong to the actual data, while future periods belong to plan data. Items from A. Financial
assets and B. Financial liabilities represent balance sheet developments that are aggregated to item
C. Financial status.

Actual Planned data
data
Year 2004 2004 2004 2004 2004 2004
Month 2 3 4 5 6 7
I. Loans from banks (short-term) 100.000 130.000 140.000] 160.000 110.000 70.000
Il. Group loans 20.000 30.000 40.000] 50.000 50.000 30.000
Il. Other loans 5.000 10.000 10.000f 10.000 0 10.000
A FINANCIAL ASSETS (I.+I1.+l11.) 125.000 170.000 190.000] 220.000 160.000 110.000
. Liabilities to banks (short-term) -250.000 -206.000 -106.000] -96.000 -116.000 -126.000
Il. Group liabilities -10.000 -10.000 -10.000 0 -10.000 -10.000
B FINANCIAL LIABILITIES (I.+l.) -260.000 -216.000 -116.000] -96.000 -126.000 -136.000
C  FINANCIAL STATUS (A+B) -135.000 -46.000 74.000] 124.000 34.000 -26.000
|. Customer payments (incl. VAT) 250.000 200.000 100.000f 150.000 50.000 100.000
Il. Group incoming payments (incl. VAT) 50.000 20.000 0 0 10.000 10.000
D OPERATING INCOMING PAYMENTS (I.+l1.) 300.000 220.000 100.000| 150.000 60.000 110.000
I. Supplier payments (incl. VAT) -200.000 -100.000 -50.000]-200.000 -100.000 -50.000
II. Group output payments (incl. VAT) -50.000 0 0] -20.000 -10.000 0
E  OPERATING OUTPUT PAYMENTS (I.+11.) -250.000 -100.000 -50.000]-220.000 -110.000 -50.000
F  OPERATING UNDER-/OVER-COVERAGE (D.+E.) 50.000 120.000 50.000f -70.000 -50.000 60.000
|. Divestments 50.000 0 0 0 0 0
Il. Received dividends /Other inputs 0 0 0 0 0 0
G NON-OPERATING INCOMING PAYMENTS (I.+Il.) 50.000 0 0 0 0 0
I. Investments -10.000 0 0| -20.000 -10.000 -10.000
1. Paid dividends/Other outputs -1.000 0 0 0 0 0
H NON-OPERATING OUTPUT PAYMENTS (I.+Il.) -11.000 0 0] -20.000 -10.000 -10.000
[ NON-OPERATING UNDER-/OVER-COVERAGE (G.+H.)  39.000 0 0] -20.000 -10.000 -10.000
J TOTAL UNDER-/OVER-COVERAGE (F.+l.) 89.000 120.000 50.000] -90.000 -60.000 50.000
K FINANCIAL STATUS (C.+J.) -46.000 74.000 124.000] 34.000 -26.000 24.000
I. Bank balances => A I. -30.000 -10.000 -20.000| 50.000 40.000 -60.000
Il. Group loans => Al -10.000 -10.000 -10.000 0 20.000 -10.000
Il. Other loans =>Allll. -5.000 0 0] 10.000 -10.000 10.000
IV. Liabilities to banks =>B I. -44.000 -100.000 -10.000] 20.000 10.000 -10.000
V. Group liabilities => B II. 0 0 -10.000] 10.000 0 20.000
L FINANCIAL MEASURES (I.+IL+lIL.+IV.+V.) -89.000 -120.000 -50.000] 90.000 60.000 -50.000
I. Unavailable financial assets -1.000 -1.000 -1.000f -1.000 -1.000 -1.000
Il. Available credit lines in total 100.000 100.000 150.000| 100.000 50.000 50.000
Ill. Current usage of credit lines -35.000 -35.000 -50.000] -50.000 -50.000 -50.000
M  AVAILABLE LIQUIDITY RESERVES (I.+11.+l11.) 64.000 64.000 99.000f 49.000 -1.000 -1.000
N TOTAL AVAILABLE LIQUIDITY (A-L I.-L Il.-L 1lI.+M) 234.000 254.000 319.000] 209.000 109.000 169.000

2.1.1. Liquidity Management Requirements

The requirements of Liquidity management can be derived from experience of liquidity planning and
liquidity management, as well as from the example considered in the previous section:

e Balance sheet structures should be freely definable and stored with an ID and time stamp.
They represent tree-like, hierarchical constructions and include basis items that can be
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hierarchically aggregated into item groups. A balance sheet structure can contain several
dependent or independent item hierarchies. Balance sheet structures can be copied.

The aggregation of balance sheet values can be performed automatically, by using the
balance sheet hierarchy, or explicitly, via aggregation formulas. Aggregation formulas contain
arithmetic expressions with brackets and functions for sum, mean and if statements. Balance
sheet items represent operands in the formulas, where operands from different plan periods
(with an absolute or relative index) can occur. An identifier for plan periods can be used in the
formulas for period navigation.

Liquidity plans represent instances of balance sheet structures that inherit balance sheet
hierarchies and contain periodic development of balance sheet values (cash flows or
balances) for each balance sheet item. A periodic development can be freely defined by
determining the start and end date, and frequency. Liquidity plans can be copied and saved
with a time stamp. They can also be added and/or subtracted, which enables plans from
subsidiaries to be aggregated into group plans, or plan differences to be formed when
analyzing scenarios.

The storage of balance sheet structures and liquidity plans is in compliance with user rights
regarding creating, changing, confirming and deleting. These operations are historized in the
database under a time stamp.

Cash flow sources for base items can originate from reports, transactions or from manual
entries. On the start date of the liquidity planning, starting balances are specified manually or
are taken from accounts. Cash flows or account balances are taken from position
compositions. Positions for each base item can be defined statically via a position list, or
dynamically using queries.

Liquidity plans are displayed as tables in the browser. Browser rows correspond to the
balance sheet structure and can be extended and narrowed using the tree-shaped balance
sheet structure. It is possible to display aggregation results along the time axis along with
period differences (absolute and in %), as well as scroll the browser vertically and horizontally.

Liquidity plans can also be displayed graphically. 2D and 3D charts show plan developments
over time, on a period basis.

Liquidity plan reports can be generated from the database using Crystal Reporter standard
reports. Context-dependent reporting enables the reporting of individual plans or entire plan
groups from the balance sheet structure. Liquidity plans can be copied to the clipboard and
exported to CSV files.

Liquidity plans can be calculated using scenarios, which can be created or generated using
scenario plans.

1.10.2020
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3. Liquidiy Management Structure

3.1.Hierarchical Representation of Balances

In the Liquidity Management application, balance sheet items are arranged hierarchically into tree-
shaped structures (see Figure 1). This creates basis positions or balance sheet items that represent
leaves on the tree-shaped structures (e.g. balance sheet items Al.credits at banks, A2.groups or
L2.groups — A2). Such balance sheet items receive cash flows from various configurable sources:
positions, transactions, balances from accounts or manually entered data. Data that is added manually
can also be inserted via clipboard.

Overall balance ~ Balance Sheet Structure x|

Item group > -k, FINANZENDSTATLS (C+1)
| > [C, FINANZSTATUS (A+E)
Item group — | - &, FINANZAKTIVA (A1+AZ+A3)
/) A1, Guthaben bei Banken (kurzfrisitig)
_// .|:'.2J Guthaben Konzern

Balance item E----.':'.3J Sonskige Guthaben

I B, FINANZPASSIVA (B1+E2)

Balance item | B1, Yerbindlichkeiten bei Banken (kurzfristig)
> E----E!2, Yerbindlichkeiten Konzern

[#- 1, GESAMTE UBER-/UNTERDECKUMNSG (F+I)

[=-L, FINAMZMASSHAHMEN (L1+L2+L3+L44L5)

Data sources for balance sheet items: ——_ L1, Guthaben bei Barken = A1
Cash flow from positions .12, Guthaben Konizern =3 A2

Cash flow from transactions L3, Sonstige Guthaben =: A3
Balances from accounts - L4, Verbindlichkeiten bei Banken == B1

- L5, Verbindlichkeiten Konzern == B2
Manual entry [=-M, YERFUGEARE LIQUIDIT.E.TSRESER'-.-'E (M1+M2-+HM3)

- M1, Micht werflgbare Finanzakkiva

- M2, Werfigbare Kreditinien gesamt
\ - M3, Aktuelle Ausnitzung der Kreditlinien
N, VERFUGBARE LIQUIDITAT GESAMT (A-L1-LZ,-L3+M)

Calculation of the item group: —
{A.2}-{L1.28}-{L2.29}-{L3.30}+{M.26}

Figure 1: Hierarchical presentation of balance sheet structures

Balance sheet items from higher levels of the tree structure create hierarchical item groups (see
K.Financial status (C+J) or C.Financial status (A+B) in Figure 1). The item group data for each time
period is calculated from subordinate basis items or item groups, using calculation formulas. In the
simplest case, calculation formulas consist of sums or differences. For example, item group A.
Financial assets (Al + A2 + A3) results from the sum of basis items Al, A2 and A3. Other items can
be defined outside the item hierarchy, accessing data of items within the overall balance sheet via the
valuation formulas. Item N, total available liquidity (A1-L1-L2-L3 + M), which is actually defined as a
basis item, results from the arithmetic formula Al - L1 - L2 - L3 + M, that accesses item values from
the balance sheet tree (see Figure 1).

Eurorisk Systems Ltd. 1.10.2020
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3.2.0rganizational Structure of Balance Sheets and Plans

Balance sheets are illustrated using balance sheet structures, where cash flow data sources are being
assigned to the lowest node in the structure. Calculation formulas are used for the aggregation of
balance sheet items.

Cash flow from

Cash flow from Reports
transactions
Start value from
accounts
Balance Shee x| |Li|:|ui|:|it_l,l Plan \ ! |
=) Simple Plan Balance ltem | 01.07.2004| 01.08.2004| 01.10.2004| 01.12.2004
1199999, Liquiditat —s
L Eggjjs sk““_’a > | 49339 100.00000 11000000 12000000 150.000,00 178.000,00
e el 80.00000 10300000 12800000 15300000 174.000,00
outn P [mfooT
- out100, out Cash — | ~ 000 1000000 15.00000
N J \ J NG _
Balance item / / /
Start val. Historical Forecasted
Period Period

Figure 2: Allocation of balance sheet items and planning rows

A liquidity plans represents balance sheet entities with a periodic development (see Figure 2). In the
liquidity plan, a row is assigned to each balance sheet item. As a result, some rows become basic
rows and require cash flow sources or manual entries (e.g. the rows In100 and Out100). Other rows
correspond to item groups and are calculated using calculation formulas (e.g. A9999, assets or L9999,
liquidity). Certain calculation formulas access data from the same column (e.g. line L9999, liquidity
results from the difference between rows A9999, assets and P9999, liabilities), while others can take
data from other columns (e.g. from the previous period).

Periodical developments can be divided into three segments (see Figure 2):

e Start value (Start balance): Start values represent cumulative results from the past history and can
be inserted manually or taken from accounts.

e Historical periods: Historical periods contain data of actual historical liquidity developments; such
data can be taken from transactions or entered manually.

e Forecasted periods: The aim of liquidity planning and liquidity management is a well-balanced
development over time; planned cash flows for financial items can be taken from reports or
entered manually.
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4. Operating the Liquidity Management

4.1.User Log In

About Liquidity Manager
Liquidity Management

Liquidity Manager and Cash Flow

User |wolf, Christine =l
Vvl Cash Flow / Earning at Risk

PSS | Version 2.0/8101 10.02.2005

Yerzion expired at; Mewver
Ok I Cancel | Licenzed to: much-net A5, Bonn

Figure 3: User log-in and application information dialogue

Figure 3. shows the Liquidity Management information dialogue with the user login, that includes user
name and password. The application interprets the licenses and user rights. User rights imply the
possibility of creating, modifying, confirming and deleting balance sheet structures and liquidity plans
per time stamp. The deleting can ensue physically or logically. In the case of the logical deletion, the
data are only stated as deleted, but do remain in the data base.

4.1.1. Balance Sheet Structures and Liquidity Plans

The liquidity management application is comprised of menu items in the menu bar, menu items in
context-dependent pop-up menus and buttons in context-dependent bars. The context-dependent
pop-up menus and buttons require that elements — such as nodes in the tree-shaped structures or
rows in the browser — are being selected in an active window. The menus and buttons are then
individualized for each selected element. To open a pop-up menu, one must position the mouse in an
active window and press its left button. The mouse pointer will display the desired element.
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-Eh_ank Blz, Bankenbilanz, [27.07.2004]

- CFaR Alu Rahmen mit Hedaing, CashFlow At Risk mit Hedaging Fir 1 Jabr, Manatlich, [27.01, 2000

- CFak aluRrahmen, CashFow at Risk Analvse Fir Produktionsplan, [02.01.2005]

- Einfache Elz, Einfache Bilanz mit Kennzahl, [10.11.2004]

‘- Test Plan, Test Plan aus Einfache Bilanz, [10.11,2004] Insert Mew Balance Sheet Ctrl+-B
- LG Estimation, LD Estimation from historic Expected Loss, [08.0Z2 cragte Mew Plan CEH4P
- Lif‘lan 001, Liquiditatsplanung Bilanz, [17.10.2004] Create Plan by AddfSub Plans  Chrl4+C
- Diff TUB01/802, Differenz Tochter 801 u.802, [25.10,2004] Cavn Balance ShestorPlan Chrls

P TUa01, Plan Tochter 801, [10.11.2004] Delete Balance Sheet/Plan e
P TUB0Z, Plan Tochter 802, [25.10.2004] Confirm Balance SheekiPlan Ztrl+F

- M_ulti-CaII Quanto 50 Floater, Mulki-Call Quanto Floater in UsD - 2
- Simple Bilanz, Simple Bilanz mit InfCut Cash Flow, [09,11,2004] Repart Flan(s) CErl+E

-Structured Instrument, Pricing Struckured Instrument, [30,01,2005]

BE Plan 001, Plan 001 3 Ma, [17.10,2004]
BE Plan 002, Plan 002 1 Ma, [17.10,2004]
BE Plan 003, Plan 003 3 Ma, [19.10,2004]

i CFaR Plan 12-F, CFaR Plan mit Futures Fiir 1 Jahr, Monatlich, [29.01.2005]

ZFaR Plan, CFaR Plan Analyse Fir 1 Jahr, Quartal, [02.01.2005]
ZFaR Plan 12, CFaR Plan Analyse Fir 1 Jahr, Monatlich, [02.01.2005]
CFaR Plan 12-0, CFaR Plan mit Optionen far 1 Jahr, Monatlich,

Open Balance SheetfPlan  Ctrl4+0

i Plan Konzern, Plan Konzern (Tochter 801 0, 8023, [25.10,2004
! ( a Copy Formulas to Balance Sheet  Crl+Y

Lo MLlbi-Call Suuanke USD Fle 001, Mulk-Call Quanko USD FE - 2 Far Reload all Balance Sheets/Flans  Chrl+R

Simple Plan, Simple Plan mit InfOot Cash Flow, [09,11,2004]

‘- Structured Instrument 001, Pricing Structured Instrument 001, Maturity 1 Year, [30.01.200

| B

12:48:32

Figure 4: List of balance sheet structures and liquidity plans

Description of the menu items in the window Liquidity management application (see Figure 4) are
shown in the table below:

Button, Menu Item Description
File Menu Item: File
Cash Flow Type Opens a browser for the specification of cash flow and transaction
types per instrument. Such information is required in order to extract
cash flows from positions and transactions, as well as balances from
accounts for liquidity management.
Exit Closes the Liquidity Management application
CfaR/EaR Markets Menu Item: Cash flow/Earnings at Risk
Define Market Definition of simulation markets and risk variables (risk factors);

assignment of risk variables to simulation markets; definition of
historical time series from the database, as data sources for risk
variables.

Volatility and Correlation | Calculation of daily volatilities and correlations of historical time series

for 1 year for risk variables of a simulation market. Daily volatility and
correlation are required in the Monte Carlo simulation for the
construction of the “Volatility Bridge”.

1.10.2020
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Button, Menu Item

Description

Forecasted Value and

Definition of performance and volatility of risk variables for a simulation

Volatility market for future time periods. Auto- and cross-correlation of risk
variables is calculated via a Monte Carlo simulation, using historical
data, as well as future performance and volatility.

View Menu Item: View

Balance Sheet List

Opens the window with the balance sheet tree, for the management of
balance sheet structures and liquidity plans, if it was previously closed.

Balance Sheet Properties

Opens the window with the properties of balance sheet structures and
liquidity plans, if it was previously closed.

Balance Sheet Structure Opens the window where balance sheet structure is defined and cash

flow sources are assigned to balance sheet items, if it was previously
closed.

Balance Item Properties

Opens the window for balance item properties, if it was previously
closed.

Liquidity Chart Opens the window for liquidity plan charts, if it was previously closed.
Status Bar Turns the application status bar on or off
Reporting Menu Item: Reporting

Show Report

Liquidity plan reports for all balance sheet structures in the application,
that are stored in the database.

Window Menu Item: Window
All windows for balance sheet structures and liquidity plans that are
opened are entered as submenu items. These windows can then be
activated via submenu items.
Help Menu Item: Help
Help Opens the Help file for the liquidity management application
About Open the Information dialogue for the liquidity management application

The following table contains the description of context-dependent buttons and corresponding context-
dependent pop-up menu items in the window Management of Balance Sheet Structures and Liquidity

Plans (see Figure 4):

Button, Menu Item
Open Balance Sheet/Plan

Insert New Balance Sheet

Create New Plan

Description

Opens a previously selected balance sheet structure from the tree, or a

previously selected liquidity plan. “View” rights are required for this
operation.

Inserts a new balance sheet structure or copies one from an existing
balance sheet structure. “Add” rights are required for this operation.
Creates a new liquidity plan based on the balance sheet structure that
has been previously selected from the tree, or cops from an existing
liquidity plan within the same balance sheet structure. “Add” rights are
required for this operation.

Create Plan by Add/Sub
Plans

Creates a new liquidity plan based on a previously selected balance
sheet structure from the tree. The new liquidity plan is calculated using
sums and/or differences of other plans in the selected balance sheet
structure. “Add” rights are required for this operation.

Eurorisk Systems Ltd.
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Button, Menu Item Description

Save Balance Sheet or Plan | Stores a balance sheet structure or a liquidity plan, that has previously
been selected in the tree, into a data base. “Update” rights are required
for this operation.

Delete Balance Sheet/Plan | Deletes a balance sheet structure with all its associated liquidity plans
— that has previously been selected in the tree — from the database. It
also deletes all selected liquidity plans from the data base. The deleting
is either logical (marked as deleted) or physical (removed from the
database), depending on the user rights. “Remove” rights are required
for logical removal, while “exclusive” rights are required for physical
removal.

Confirm Balance Sheet/Plan ' A balance sheet structure or plan are confirmed. This balance sheet
structure or plan can then no longer be modified. “Confirm” rights are
required for this operation.

Copy Formulas to Balance | All formulas of a plan are transferred into the superordinate balance
Sheet sheet structure.

Reload all Balance Reloads all balance sheet structures and their associated liquidity
Sheets/Plans plans from the database. Changes that have not be saved are ignored.
Report Plan(s) Reports of balance sheet structures or liquidity plans that have

previously been selected in the tree. The reporting includes only
liquidity plans that are stored in the database.

To navigate the tree-shaped balance sheet structure, one uses the left mouse button on the tree
branch marked with “+” or “-” to open and close the branch. In this way, a balance sheet structure can
be expanded to display subordinate liquidity plans.

The first step in creating a liquidity plan is defining a new balance sheet structure. It is possible to
create balance sheet structures from existing balance sheet structure templates by copying them, with
or without transferring assigned cash flow sources (see Figure 5). By pressing the menu option Open
Balance Sheet/Plan, one can define balance sheet items, their hierarchy and cash flow sources (see
Figure 10).

M New Balance Sheet =100 x|

Balance ID ILiP‘Ian Sall {” Mew Empty Balance

£+ From template without sounce
Template i .
; ILlF'Ian Ly j £~ From template with zource

Descrption: || iquidititsplanung 5oll Bilanz

k. | Cancel |

Figure 5: Definition of a Balance Sheet Structure

Descriptions of the fields and buttons in the window Definition of a Balance Sheet Structure (see
Figure 5) are shown in the table below:

Field, Button Description
Balance ID Unique ID of the balance sheet structure (up to 30 characters)
Template Uses an existing balance sheet structure as the model for a new one
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Field, Button Description
Description Description of the balance sheet structure (up to 50 characters)
New Empty Balance Creates a new balance sheet structure
From template without Creates a balance sheet structure from a set of templates without cash
source flow sources; creates a copy of an existing balance sheet structure

From template with source | Creates a balance sheet structure from a set of templates with cash
flow sources; creates a copy of an existing balance sheet structure

OK Closes the window and confirms the definition of the balance sheet
structure
Cancel Closes the window without defining the balance sheet structure

The second essential step in creating liquidity plans is the definition of a new liquidity plan. It is
possible to create liquidity plans from existing liquidity plan templates by copying them (see Figure 5).
By pressing the menu option Open Balance Sheet/Plan, one can view the definition of parameters and
plan periods (see Figure 19).

mcreate Plan - 0] x|

i Mew Plan
i From Template

Plan 1D: IF"Ian Fonz. Sol

Template: IF'Ian F.onzem, [25.10.2004] j

Description: IS all Plan K.onzermebene

] I Cancel |

Figure 6: Definition of a Liquidity Plan

Descriptions of the fields and buttons in the window Definition of a Liquidity Plan (see Figure 6) are
shown in the table below:

Field, Button Description
Plan ID Unique ID of the liquidity plan (up to 30 characters)
Template Uses an existing liquidity plan as a model for the new one
Description Description of the liquidity plan (up to 50 characters)
New Plan Creates a new liquidity plan
From Template Creates a liquidity plan from a set of templates; creates a copy of an
existing liquidity plan
OK Closes the window and confirms the creation of the liquidity plan
Cancel Closes the window without creating the liquidity plan

Every plan can be constructed from existing plans within the same balance sheet, by using plan
operations (addition and subtraction). For example:

- The sum of all plans of a subsidiary company results in a group plan.

- The difference between plans is used for the comparison of plans between subsidiary companies,
or between different scenarios.
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- Inthe illustration below (see Figure 7), the total plan represents the difference between the group
plan and the plan of the subsidiary P TU801 of 19.10.2004.

Add/sub Plans

Flan 1D IF'Ian Difference | ak. I Cancel

Description IF'Ianu:Iifferenu:e F.onzem zu Tochter PTUSOT

I1ze Plan | Flar Mame Plan Timestamp
Mo Diff TUB0T /802 25.10.2004
Sub P TUSO 19102004
Ma P TUBOZ2 25102004

25.10.2004

w | Flan Konzern

&dd

Figure 7: Definition of Plan Operations

Descriptions of the fields and buttons in the window Definition of Plan Operations (see Figure 7) are
shown in the table below:

Field, Button Description
Plan ID Unique ID of the new liquidity plan (up to 30 characters)
Description | Description of the new liquidity plan (up to 50 characters)
Browser columns for plan
operations
Use Plan | Selects plan operations:
No: no consideration,
Add: add plan,
Sub: subtract plan
Plan Name Unique plan ID
Plan Timestamp Timestamp of the plan
OK Closes the window and confirms the definition of the liquidity plan
Cancel Closes the window without creating the liquidity plan

4.1.2. Balance Sheet and Liquidity Plan Properties

Each balance sheet structure has its own properties. Important properties (see Figure 8) represent
automatically supported data for the historization, that conform to the corresponding user rights (Date
and User ID for creating, modifying, confirming and deleting balance sheet structures).
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Balance Sheet Properties : x|

=

e

B pisplay
Identifier
B Misc

Zonfirmed

Balance Short Descript Liquiditatsplanung Bilanz

Balance Struckure ID0 | LiPlan 001

Balance title line 1 Liquiditatsplanung &.5, CREATION TAPETEM AG
Balance title line 2

Company ID

Zonfirm Time Stamp  |01.01,1200

Confirm User ID

Create Time Stamp 17.10,2004 01:22
Create User ID Cheim

Default Skd. Frequency

Delete Time Skamp 01.01.1900
Delete User ID

Deleted

Modified W

Maodify Time Skamp 19.10,2004 15:36
Modify User 1D Cheim

Tirne Skamp 17.10,2004 01:22

LiPlan 001

Identifier

Gets or sets the text of the node

Figure 8: Balance Sheet Structure Properties

Descriptions of the fields within the window Balance Sheet Structure Properties (see Figure 8) are

shown in the table below:

Feld

Description

Identifier

Unique ID of the balance sheet structure (up to 30 characters)

Balance Short Description

Description of the balance sheet structure (up to 50 characters),
editable

Balance Structure Id

Unique ID of the balance sheet structure (up to 30 characters), editable

Balance title line 1

Extended description 1 (100 characters) of the balance sheet structure,
can be displayed when reporting, editable

Balance title line 2

Company Id

Extended description 2 (100 characters) of the balance sheet structure,
can be displayed when reporting, editable

Unique ID of the company (partner), selection from a list available

Created, Create User,
Create Time Stamp
Modified, Modify User,
Modify Time Stamp

Creates the balance sheet structure: Status (Y/N), User ID, Date of
creation

Modifies the balance sheet structure: Status (Y/N), User ID, Date of
modification

Confirmed, Confirm User,
Confirm Time Satamp

Confirms the balance sheet structure: Status (Y/N), User ID, Date of
confirmation

Deleted, Delete User, Delete
Time Stamp

Deletes the balance sheet structure: Status (Y/N), User ID, Date of
deletion

Eurorisk Systems Ltd.
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Feld

Default Std. Frequency

Description

Standard frequency of the plan structure, inherited from the balance
sheet structure when creating liquidity plans

Time Stamp

Time stamp of the last saved liquidity plan

Each liquidity plan has its own properties (see Figure 9), and has the same automatically supported
data for historization as has the balance sheet structure (Date and User ID for creating, changing,
confirming and deleting balance sheet structures).

Balance Sheet Properties

e

=

B pisplay

Identifier

B Misc

Plan Konzern

CashFlow Source ALM-Eh -V AR

Campany ID

Confirm Time Stamp |01.01,1900
Confirm User 1D

Canfirmed

Zreate Time Stamp 25.10,2004 17:23
Create User ID Chizim
Delete Time Stamp 01.01,1200

Delete User I0
Deleted

End [Date
rodified
Madify Tirme Sk

31.03.2005
W
arnp 25.10.2004 17126

Modify User ID Chizim
Parent Balance ID LiPlan 001

Plan Short Des
Plan Struckure
Plan title line 1
Plan title line 2

cription  Plan Konzern {Tochter 01 u, 802)
10 Plan Konzern
Liquiditatsplanung A.5, CREATION TAPETEM AG Konzern

Resulk Plan Type

Stark Date 01.07. 2004

Skd, frequency ronth

Time Skamp 25.10,2004 17:23
Identifier

aets or seks the text of the node

Figure 9: Liquity Plan Properties

Descriptions of the fields within the window Liquidity Plan Properties (see Figure 9) are shown in the

table below:

Field

Description

Identifier

Unique ID of the liquidity plan (up to 30 characters)

Plan Short Description

Description of the liquidity plan (up to 50 characters), editable

Plan Structure Id

Unique ID of the liquidity plan (up to 30 characters)

1.10.2020
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Field

Description

Plan title line 1

Extended description 1 (100 characters) of the liquidity plan, can be
displayed when reporting, can be editable

Plan title line 2

Company ID

Extended description 2 (100 characters) of the liquidity plan, can be
displayed when reporting, editable

Unique ID of the company (partner), selection from a list is available

Parent Balance ID

Cash flow Source

Result Plan Type
Start Date

Unique ID (up to 30 characters) of the superordinate balance sheet
structure of the plan

Unique ID of the report from which the cash flows pour in into the
liquidity plan

Not supported

Start date of the liquidity plan

End Date

End date of the liquidity plan

Created, Create User,
Create Time Stamp

Creates the liquidity plan: Status (Y/N), User ID, Date of creation

Modified, Modify User,
Modify Time Stamp
Confirmed, Confirm User,
Confirm Time Satamp
Deleted, Delete User, Delete
Time Stamp

Modifies the liquidity plan: Status (Y/N), User ID, Date of modification

Confirms the liquidity plan: Status (Y/N), User ID, Date of confirmation

Deletes the liquidity plan: Status (Y/N), User ID, Date of deletion

Default Std. Frequency
Time Stamp

Standard frequency of the plan structure
Time stamp of the last saved liquidity plan

Eurorisk Systems Ltd.
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4.1.3.

Definition of the Balance Sheet

The liquidity management application enables a freely definable balance sheet structure, that consist
of hierarchically arranged basis items and groups. Multiple hierarchies can be defined within a balance
sheet structure, although they must be attached to the start node (the balance sheet structure itself).
Iltems are entered, deleted and moved within the tree structure using context-dependent pop-up
menus and buttons (see Figure 10). Options Move Selected Row Up and Move Selected Row Down,
that are located in the menu, enable the shifting of items. A shift along the entire hierarchy — e.qg.
inserting a new subtree at a higher level — is possible by using the option Drag&Drop and moving a
selected element with the mouse. In this way, when creating a new balance sheet structure, items can
first be inserted to the start node and afterwards arranged hierarchically using Drag&Drop

MLiquidity Manager and Cash Flow at Risk - [Bank Blz, Bankenbilanz] - IEllél
kM File CFaR/EaR Markets ‘iew Reporting ‘Window Help - |ﬁ' Iél
|BalanceSheetList DQX'JD X|“ v|@ A J 1 @) )(|||ﬁ
J | & e E:_ | H x & | o Balance Sheet Structure | [Liquidity 5 ources |
- Bark Bl iti -
= Bank Bz, Bankenbianz, [27.07.2004] <] | = Conk B ) [Fasliery ID | Lt i) sz | A
: — - A33399, Aktiva CHOO12330392 Capital _I
B Plan 001, Plan 001 3 Ma, [17.1 . CHOO1 2330392 Coupon Delete Selected Sources
BB Plan 002, Plan 002 1 Mo, [17.1 CHNN 29227217 T apital : : LI
i BB Plan 003, Plan 003 3 Mo, [19.1 | Insert Mew Row Wiews Market: Wariable
=) CFaR. alu Rahmen mit Hedging, CashF Delete Selected Row
T O: _ - 404000, Kundenfaorde
. - CFaR Plan 12-F, CFaR Plan mit Ful _ADS000. Beteiiqunge ER_MNLM |cur [INSTRUMENT — [CF_TYPE =]
=8 CFaR AluRakren, CashFow at Risk Ar . ADBDDD' Sarstige Akl Move Selecked Row Up 1072002_000000 | CHF | Bond Coupon
i CFaR Plan, CFaR Plan Analyse Fir & Paggas Pa'ssiva Mave Selected Raw Dawn 1072003_000000 || CHF |Bond Capital
- CFaR Plan 12, CFaR Plan Analyse H - . . [1072003_000000 |CHF | Bond Coupon
H ! [=- G%9999. J ahrezergebniz Edit Row Formula :
e CFaR Plan 12-0, CFaR Plan mit Op B GY9910, Teilbetiebst  Seleck Cash Flow e 1072003_000000 ||CHE [Beed - Capital
[_]..Ei_nfache Blz, Einfache Bilanz mit kKennz G\-"D"I 00, ZinsergeBAE—T= ¥ [1072003_000000 || C Load Pasition Il"St Coupon
- Test Plan, Test Plan aus Einfache | BVII200, Provisianserget || 01072003 000000 | 01072003 000000 | ¢ Load Marketlist  |Capital
- LED Estimation, LGD Estimation From h_ GVDSDD’VerwaItungsaur || 01072003_000000 | 01072003_000000 | CHF | Bond Coupon
EI--LiPIan 001, Liquidit&tsplanung Bilanz, [ [ GY3520 BeEriehsergebnis e CHOOO1 236345 CHOO01 236345 CHF |Bond Capital
i Diff TUS01 /802, Differenz Tochter GVSQBD' Meutrales Ergebris | CHOOO1 236345 CHOO01 236345 CHF |Bond Coupon
P TUS0O1, Plan Tochter 801, [10.1: GVD?DD' EEY-Stavam P CHOOOZ2594593 CHOO02534593 CHF | Structured Bond Capital
P TUS0Z, Plan Tochter 802, [25.10 : P CHOOOZ2594593 CHOO02534593 CHF | Structured Bond Coupon
i Plan Konzern, Plan Konzern (Tocht = || CHOODS20506S CHOO03805068 CHF | Structured Bond Capital
4 | | » P | LI CHOODS205068 CHOO03305068 CHF | Structured Bond Coupon
: : CHE
| Balance Sheet Properties O x | Balanc:e:, Item Properties | E "HF %
= 8] | 2z 8§ CHODT2833312 HF [Bord ——|Canial
= = Display py | N CHOO12833312 Bond Coupon
Identifier Bank Blz - |dentifier A02000 | | CHOOM5772673 CHOD15772673 CHF |Bond Capital
Bl Misc B Mise | | CHOOMS772673 CHOD15772673 CHF |Bond Coupon
Ealance Short D Bankenbilanz - R - e Depo USD Depo SO USD | Deposit Capital
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Figure 10: Definition of the structure and data delivery for the balance sheet structure

The following table contains the descriptions of buttons and their corresponding pop-up menu items in
the window Definition of a Balance Sheet Structure, as well as fields in the browser Liquidity Source
and Positions (see Figure 10):

Button, Menu Item

Description

Insert New Row

Inserts a new row (balance sheet item) that represents a subordinate
row of the previously selected row (balance sheet item)

Delete Selected Row

Deletes a previously selected row (balance sheet item)

Move Selected Row Up

Moves the previously selected row (balance sheet item) up

Move Selected Row Down

Moves the previously selected row (balance sheet item) down

Edit Row Formula

Opens the window for the definition of row formulas for the previously

selected row

Select Cash flow Query

Opens a browser for the selection of a dynamic item composition as a
cash flow source for the previously selected row (balance sheet item)

1.10.2020
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Button, Menu Item Description

Save Cash flow Sources Stores all selected statistical positions that serve as cash flow sources
for liquidity items

Delete Selected Sources Deletes all previously selected static positions that serve as cash flow
sources for liquidity items. The pop-up menu opens by pressing the left
mouse button in the Liquidity Sources browser (see Figure 10)

Load Position List Opens the browser for the selection of a report as a static source for
cash flows. The pop-up menu opens by pressing the left mouse button
in the browser Positions (see Figure 10)

Browser Liquidity Source

Position ID Unigue ID of positions that serves as a static cash flow source for the
balance sheet items
Cash flow Type Cash flow type (Coupon: interest payment, amortization: capital
payment)
Browser Positions Browser fields correspond to position fields (see documentation)

mcreate Row Node : - 0] x|

[dertifier: |,-':-,|:|?|:|I:|I:|

Row Description: I Sonstige Aktiva 2
Ok I Cancel

Figure 11: Definition of a new balance item

As illustrated in Figure 11, a new item is defined by choosing the option Insert New Row in the menu.
The following table contains descriptions of the fields and buttons in the window Definition of a new
Balance Sheet Structure (see Figure 11):

Field, Button Description
Identifier Unique ID (up to 30 characters) of the new row (balance sheet item)
Row Description Description (up to 50 characters) of the new row (balance sheet item)
OK Closes the window and confirms the definition of the new row (balance
sheet item)
Cancel Closes the mask without creating a new row

Each balance sheet item has specific properties (see Figure 12) that vary depending on its
hierarchical position in the balance sheet structure tree. Important properties include data for cash flow
sources (query ID for dynamic cash flow sources) for base items, as well as aggregation formulas (row
formula), for group items or computable basic items. The Consolidation Factor (negative or positive
decimal number) is used for the automatic aggregation of item values along the hierarchy structure.
This means that the value of a parent item is calculated from the sum of the values of subsidiary items,
weighted by the consolidation factor.
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B alance Item Properties
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Figure 12: Balance sheet item properties

The following table contains the descriptions of the fields in the window Properties of Balance Sheet
Items (see Figure 12):

Field Description

Identifier Unique ID of the liquidity plan (up to 30 characters)

Consolidation Factor The factor with which each subordinate item, during the aggregation, is
multiplied to the higher-level item without a calculation form

Decimal Places The number of decimal positions after the comma when displaying
numbers in the browser

Input CF Sign (+/-/Y) Setting for the entering of numbers in the plan browser ("+" only
positive numbers; "-" only negative numbers; "Y" positive or negative
numbers)

Plan Structure 1D Unique ID of the balance sheet structure

Query Id Unique ID of the query

Row Description Description of the row (up to 50 characters), editable

Row Formula Calculates the formula for the row (balance sheet position)

Treat spec. account cash Not supported on a position basis

Treat trade Cash flow Not supported on a position basis

Unique Row ID Unique ID of the row (balance sheet position)

4.1.4. Cash Flow Sources

Statistical Cash Flow Sources

Cash flow sources for the lowest balance nodes (base items) in the tree structure can be periods from
reports. The report is selected in the browser (see Figure 13) and items from the report are assigned
to the lowest balance node. To achieve that, go to the Positions area, select the positions on the
leftmost column and then use the Drag&Drop option to move them into the Liquidity Sources area (see
Figure 10).
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The window presented in Figure 13 is opened by positioning the mouse in the Position area, pressing
the right mouse button to open the pop-up menu, and selecting the option Load Position from the list.

Load Position Lisk Delete Selected Sources
Load Market Lisk

Wiew Market Yariable

To completely or partly delete statistical cash flow sources, position the mouse in the area Liquidity
source, press the right mouse button to open the pop-up menu and select the option Delete Selected
Sources (see Figure 10). Item groups are selected using the standard Windows technique (Shift or
Ctrl keys + left mouse button and mouse drag).

M select Report ﬂ
Lt of Selestod Bl D o Ve [mmzooo »]  EndDate [os112004 w][ Load | Cancel |

Report Id Creation Date| Report Mame | Type | Portfolio Id | Manager | Ouiner | Currency

FF &L T 23.06.2004  Create Output PF Standard ~ PF ALK 0 B231719 CHF

FFaLM T 24.05.2004  Create Output FF Standard  PF ALM 0 5241445 CHF

PF &LM 10.04.2004  PF ALK Standard PF ALK 0 4100334 CHF

RatingE =t 01.06.2001  Create Output Standard Rating ext 0 101234 EUR

17.03.2004  PF ALM Standard PF ALK 0 4141110 CHF

AL 31.10.2002  ALM Standard ALk a 0 EUR

ALM-Bhw' AR HNA0.2002  ALM-BWw-S Szen 1 ALR a 0 EUR
ALM-BwAART 31102002 ALM Standard ALk a 0 EUR

RORALC FF 1.10.2002  RORAC PF Standard RORAC PF 0 31400101 EUR

Bond Test 24.01.2003 Bond Test Standard Bond Test i} 0 EUR

PRALM T 12.04.2004  Create Output PF Standard  PF ALM 0 4121886 CHF

Figure 13: Selection of reports as a statistical source of cash flows

The following table contains the descriptions of buttons and fields in the window Selection of Reports
(see Figure 13):

Field, Button Description
Start Date Start date of the filter for the selection of reports
End Date End date of the filter for the selection of reports
Load Loads the selected report
Cancel Aborts the operation

Report Selection Browser

Report ID Unique ID of the report

Creation Date Creation date of the report

Report Name Description of the report

Type Report type

Portfolio ID Unique ID of the reported portfolio
Manager Not supported

Owner Owner of the report

Currency Currency used in the report
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Dynamic Cash Flow Sources

For the lowest balance nodes in the tree structure, cash flow sources can also be periods from items
in the reports that are dynamically selected using query statements. For example, the portfolio PF
ALM - from the below illustrated Query List Name (see Figure 14) — represents a query statement that
is otherwise used for the loading of portfolios (use Select method).

™ Query Yiewer - GY9930 ; -0 x|
Guery name Expreszion
stock. Depot 1D Like PF-% =]
ALk OF stock.Depot 1D Like PF Pl
Bond Test OR stock.Depat 1D Like PF DEZE
PF ALk OF stock.Depot 1D Like PFAWER
RORAC PF
depozit
irz-fra-asz-ges j

Figure 14: Selection of queries as the dynamical source of cash
flows

The table below contains the description of fields in the window Selection of a Query (see Figure 14):

Field, Button Description
Query Selection Browser
Query Name Unique ID of the query
Expression Query expression

A query is selected by positioning the mouse on an ID in the column
Query Name and then double-clicking it. To delete it, double-click the
empty line in the column Query Name (hon-dynamic items as cash
flow sources)

Cash Flow Input

If no static or dynamic cash flow sources are specified, the cash flow must be entered manually (see
Figure 15). Cash flows can also be transferred by inserting a clipboard into the input line.

P Liquidity Manager =10l x|
File iew Reporting window Help

M LiPlan 001, Liquiditatsplanung Bilanz, [17.10.2004], P TU801, 19.10.2004, Plan Tochter 801 - IElliI
m
5_1 |Balance Sheet Struckure onx | J E \(::} | [E" ﬂ ||I|:| D E @
m =
't'.:?— J Fe Liguidity 5 ource: IALM-BW’-S, 31.10.2002, Szen 1. EUR j
pul . [#B, FINANZPASSIVA (B1+E ﬂ ;
o -, GESAMTE UBER~/UNTERDE StatDate:  [m1072004 v| EndDate: [3103.2005 v Period: [Manth >|  Calulate |
- L, FINANZMASSMAHMEN (L1+L2+ Diisplay
L1, Guthaben bei Barken =3, ¥ CashFlow | Cumulative F R:t ?;C;;E;E:?Dw Valesin  honey Units =
b 2, Guthaben Konzern =3 Az [ Difference [ Relative
[y 13, Sonstige Guthaben == A —
o 4, verbindlichkeiten bei Banke [Liquidity Plan |
:'::Il L5, Verbindﬁc]keiten [Aslyrat O |- et POS D | CF Type 01.08.2004| 01.09.2004| 01102004 01.11.2004| O1 07.071. 200
% d 0 Manual -30.000,00  -10.000,00 B 5000000 4000000  -60.000.C
é |Balance Item Properties oqx |
o
ﬁ B Al | =
| 11:59:40

Figure 15: Manual input of cash flows for balance items L1
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Definition of Cash Flow and Transaction Types

Access to cash flows from reports and transactions requires information about the cash flow and
transaction types, which are specified and recorded in a nomenclature table (see Figure 16). In this
way when assigning positions to balance sheet items, only the interest cash flows or only the capital
cash flows, depending on the type of instrument, can be selected. When accessed, transaction types
are searched for in transaction tables according to transaction type and to liquidity period.

Mtash Flow and Transaction Type : =101 x|
=] | * | T, | | Ok I Cancel |

Ingtrument | Caszh Flow Type | Cazh Flow Type | Source Column | Dezcription -

Bond Arnortization Einlieferung-wirk zam _I

Bond Amortization Einlieferung

Bond Arnortization Auzlieferung-wirkzam

Bond Amortization Auzlieferng

Bond Arnortization Leihgabe

Bond Amortization Leihnahme

Bond Amortization Fiepo

Credit Amortization Buy

Credit Amortization Sell

Credit Coupon Fupor

Deposzit Amortization Buy

Depozit Arnortization Sel

D epozit Coupon Fupon ;I

Figure 16: Tabullar input of cash flow and transaction types for instruments

The table below contains the descriptions of fields and buttons in the window Cash Flow and
Trasaction types (see Figure 16):

Field, Button Description
Save Records Saves browser data
Delete Records Deletes the previously selected browser rows
Remove Filter Removes the column filter; a column filter can be set to the first row of
each column by selecting the column content
Reload Reloads data, ignoring all the modification that have not been saved
OK Closes the window and saves all data
Cancel Closes the window without saving the data
Browserspalten
Instrument Instrument type
Cash flow Type Type of cash flow of each instrument
Transaction Type Type of transaction of instrument
Source Column Column in the transaction table, for the extraction of transaction cash
flows
Description Description of the row

4.1.5. Aggregation of Balance Sheet Positions

The aggregation of cash flows along the balance sheet structure is performed via freely definable
formulas. The following options are possible:

e No formula is defined for an aggregation node: An arithmetic aggregation of child nodes takes
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place automatically, whereby one signed factor (Consolidation factor from the node properties)

multiplies the values of child nodes.

e One formula is defined for one aggregation node (see Figure 17): This formula is then used for the
aggregation, whereby all nodes can appear in the formula (not just the child nodes). Due to the
free definition of the formulas, all key figures — such as return, ROI, etc. — can be calculated as

well.

Node names are transferred to the formula by selecting a node in the balance sheet structure and
double-clicking it with the mouse. Arithmetic operators and functions can be inserted into the formula

window via function keys or entered directly with the keyboard.

M Formula Editor - P99999

[
[

G- 493999, Aktiva
&P

93399, Pazsiva

- PO1000, B ankverbindlichk eiten
- PO2000, Kundenverbindlichkeiten

- PO3000, Eigenemiszionen
- PO4000, Sonstige Passiva
- POS000, Eigenk.apital

- 343339, Jahreszergebniz
t- GWIS10, Teilbetriebzergebnis

f- 35920, Betiebzergebniz

- 33930, Neutrales Ergebrnis

- GWOY00, EEV-Steuern

=101 x|
e e o] sum | Mean | i | Test [ 0k | Cancel|

{P01000.7} + {PO2000.58} + {PO3000.14} + {PO4000.15} + {POS000.16}

The table below contains the descriptions of fields and buttons within the window Calculation

Figure 17: Calculation formulas for balance items

Formulas (see Figure 17):

Field, Button

Description

+| ] *l /1 ()
Sum, Mean, IF

Arithmetic operators and brackets for arithmetic expressions
Functions:

Sum (X) — the sum of all subordinate nodes of node X

Mean (X) — the mean of all subordinate nodes of node X

IF (Condition; Expressionl; Expression2) — if the condition is met,
Expressionl is performed; otherwise Expression2 is performed

Browser Columns

Test Verification of the formula for syntactic correctness
OK Closes the window and applies the inserted formula
Cancel Closes the window without applying the formula

Balance Sheet Structure

Structure of the balance sheet

Window Formula

The calculation formula is entered by using operator and function

buttons. Node names are transferred to the formula by selecting a node

in the balance sheet structure and double-clicking it with the mouse
(see syntactic rules below)

The aggregation formulas (calculation formulas) follow the standard syntactic rules for arithmetic
expressions, which consist of sums or differences of terms, that in turn contain products or quotients of
factors. Given below is the established formula definition via syntactic rules. The rules are similar to
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the ones commonly used in MS Excel.

Syntactic Rules:

Expression  =>Term ('+'|'-') Expression | Term

Term => Factor ("*' | '/") Term | Factor

Factor =>"'(" Expression ')’ | NumberConst | Node | Sum | Mean | IF | 'n’
NumberConst => /I an unsigned decimal number, e.g.. 6; 90; 0.25
NumberConst =>'Last' /I number of the last column

Node =>"'{" Nodeld.NodeNr'}' /I node in the balance sheet structure
Node =>'{" Nodeld.NodeNr’[’Column’]"}' // node in the balance sheet structure

/I with column input for the liquidity plan

Column => Integer /I absolute number of the plan column
Column =>'n-' Integer | 'n+' Integer  // plan column relative to the current column
Nodeld.NodeNr //'1D and internal number of the node

Sum =>'Sum''(' Node ")’ // sum of all child nodes

Mean =>'Mean' '(' Node ') /I mean of all child nodes

IF =>"If' '(" Condition';' Expression ;' Expression ')’

n' => I/l ‘'n’ the current column number

Condition => Expression CompareOp Expression

CompareOp  =>'>"|">="|'="|'<"|'<="|'<>'

Examples of Calculation Formulas

Examples of calculation formulas contain different variations of the formula definition, along with the
corresponding explanations:

{P01000.7} + {P02000.8} Sum of two positions
(the formula applies to all columns)
{A.2} -{L1.28}-{L2.29}-{L3.30}+{M.26} Arithmetical expression of several positions
(the formula applies to all columns)
sum({In100.7}) Sum of all positions subordinate to {In100.7}

(the formula applies to all columns)

mean({In100.7}) Mean of all positions subordinate to {In100.7}
(the formula applies to all columns)

if(n>0;{In100.7} + {A9999.2[n-1]};{A9999.2}) For all column numbers greater than 0, a sum
is formed for the position {In100.7} from the
current period, as well as for position {A9999.2[n-1]}
from the previous period; for the first column, one
uses the content from the first column;
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if(n>0;100 * {In100.7} / {A9999.2};0) For all column numbers greater than 0, an index is
created; the first column is set to O;

if({A9999.2} >0;100 * {In100.7}/ {A9999.2} ;0) When the position {A9999.2} is positive, the index is
calculated; in other cases it is set to O;

if(n>0; {P010.7} - {P010.7[0]}; {P010.7}) For all column numbers greater than 0, a difference
to the first column is defined (with the absolute
number equal to 0); the current column content is
used for the first column;
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Tabulla and Graphical Demonstration of Cash Flows

After opening an existing or calculating a new plan, cash flows or balance performances of a liquidity
plan are displayed in tabular and graphical form.

MLiquidity Manager ;Iglll
File ‘iew Reporting Window Help
M Lirlan 001, Liquidititsplanung Bilanz, [17.10.2004], P TUS01, 19.10.2004, Plan Tochter 801 ;|g|5|
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s - C, FINAMZSTATUS (4-+8] e
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[] A3 5.000,00 10.000.00 10.000.00 10.000,00 0,00 10.000.00 0.0
| Balance Ikem Properties O x | ] B -260.000,00  -216.000,00  -116.000,00  -36.000.00 -126.000.00 -136.000,00  -146.000,00
A L] B1 -250.000,00  -206.000,00 -106.000,00  -96.000.00 -116.000.00 -126.000,00  -116.000,00
" 2t | L] B2 -10.000,00  -10.000.00  -10.000,00 000 1000000 -10.000.00 30.000,00
B pisplay = s [ ] 6000000 50.00000  93.0000(
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Treat trade cash Flows - ] G2 0,00 S —— 0,00 0.00 0.0
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11:2219

Figure 18: Tabullar and graphical demonstration of cash flows

The following table contains descriptions of buttons and their corresponding pop-up menu items in the
window Cash Flow (see Figure 18):

Button, Menu Item

Description

Copy to Clipboard
Paste from Clipboard

Select All Rows

The previously selected area in the browser is copied into the clipboard

The content of the clipboard is copied into the browser. The copied
information is applied only to the rows of base positions after Recalc,
all other rows are overwritten by the calculation formula.

Selects all rows and columns of the browser. This is usually performed

prior to operations Copy to Clipboard, Export to Clipboard, or Export to
Csv.

Export to Clipboard

Export to CSV

The previously selected area in the browser, as well as the fields in the
dialogue, are exported (copied) to clipboard.
The previously selected area in the browser, as well as the fields in the
dialogue, are exported (copied) to a CSV file. The file name is selected
or entered into a window prior to the export.

Freeze Selected Column

All columns that are located before a selected cell are captured when
scrolling the columns.

Unfreeze Selected Column

Stops the freezing of columns when scrolling.

Eurorisk Systems Ltd.
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Button, Menu Item Description
Freeze Selected Row All cells that are located before a selected cell are captured when
scrolling.
Unfreeze Selected Row Stops the freezing of cells when scrolling.

Iltems are opened and closed in the tree structure depending on whether they have been selected or
not. All future periods are marked with a slightly purple color. The data in the tables can be selected,
copied and inserted. Export to clipboard and CSV files ensures the export to MS products (MS Excel,
MS Word, ect.).

4.1.6. Tabular and Graphical lllustration of Cash flows, Diff, Sum and %

“Liquidity Manager - |EI|1|
File Wiew Reporting Window Help

P LiPlan 001, Liquiditdtsplanung Bilanz, [17.10.2004], P TUS01, 19.10.2004, Plan Tochter 801 - |EI|5|
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3 K, FINANZENDSTATLE Liguidity Source: I L3110, . Szen 1, J
[51]
7 ANl StanDate [o1.07.2004 x| EndDate [31.032005 x| Period: [month x| Caloulate |
o , WVERFUGBARE LIGU -
g M, YERFUGBARE LIGU 1Eplay Values | I—L,

’ A T e e P e

— ¥ Difference  |v Relative
— | 2| [Giauidity Flan |

|Balance Item Proper O R s | t | Balance Item 01, : : 41 01.10.2004 01.11.2004 4

=l

Identifier P TUS01 -
B Misc —
Lninne Bol i t

Identifier

Gets or sets the text of the
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Chart:  LiPl qui

[l 22 [ 0 b |

= o (el N

01092004 OL.10,2004 01.11.2004 01122004 01.01.2005 01022005 01032005 31.03.2005

| k- EEK+ 1L EELl- BEL+

10:17:11

Figure 19: Tabular and graphical illustration of cash flows, differences and sums

Cash flow differs from period to period and accumulated cash flows can be switched on via check
boxes. When the checkbox Treat Trade Cash flows is checked, cash flows from transactions of
previous periods are collected. When the checkbox Treat Account Cash is selected, balance sheet
values are taken from accounts at the start of the period. “Values in” (Money units, thousands, billions)
determines in which form the cash flows will be expressed.

The table below contains the descriptions of buttons in the window shown in Figure 19:
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Button, Menu Item Description
Liquidity Source Selects a report as a cash flow source
Start Date Start date of the liquidity plan
End Date End date of the liquidity plan
Period Time period of the liquidity plan
Display Check boxes in the display group

Cash flow Cash flows or balance development

Cummulative

Current sum of periods from Cash flow rows

Difference

Relative

Difference between the value of the current period and the value from a
previous period from Cash flow rows

Current differences (in %) between the period value and the value from

the previous period, based on the previous period value from the cash
flow row

Treat Account Cash
Checkbox

Treat Trade Cash flow
Checkbox
Values in

Balances from accounts at the start of the liquidity planning are
interpreted as start values (in the first column)

Transactions are used as cash flow sources for historical periods

Determines how period amounts will be expressed: in monetary units,
in thousands, in millions

Eurorisk Systems Ltd.
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4.1.7. Tabular and Graphical Demonstrations of Cash Flows and Positions

Individual cash flows for each balance sheet item can be displayed in tables and graphics. Cash flow
positions are accumulated to the respective balance sheet items, taking into account short/long
positions (see Figure 20).
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. AD3000, Barkforderungen " Difference I Relative B Tt gl Casth Feey
] A04000, Kundenforderungen
i A0S000, Beteligungen [ Liquidity Plan |
g | ADBOD, Sonstige Aktiva : Tt |FOS D - , . = -
z B-P93999, Passiva [ 399097 70542406
% - GY9999, Jahresergebnis vi 0,00 0,00
I v 0.00 0on 24500
5 ] 0,00 0,00
[ vl 000 70000000
| | 0.00 000 50000
393097 5.424 06 100

Chatt: Bank Blz, Bankenbilanz

[t 122 ¥ @ o b

10.000,000,00
&.000. 000,00
6.000. 000,00
4.000. 000,00
Z.000,000,00

0,00

Al
CHOO15772673
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Figure 20: Tabular and graphical illustration of cash flows from positions

4.1.8. Navigation through the Graphical Interface

The graphical illustration of the period development is connected to the representation in tabular form.
The chart can be locked in the upper corner using the window control, as well as opened in a new
window by positioning the mouse on the title row and then moving it. All other windows have the same
feature as well.

The Component One Graphic for .Net can be moved, scaled and rotated. In order to achieve that one
must position the mouse in the graphical area of the window and press the left mouse button to use
the Drag&Drop feature:

- without keyboard: rotate

- with Shift key: move
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- with Ctrl key: scale

Chart: LiPlan 001, Liquiditdtsplanung Bilanz, [17.10.2004], P TUS01, 19.10.2( x|

[nd h [t ¥ @ o bab | ¥

700.000,00 -
&00.000,00
500,000,000
400,000,00
300.000,00
200,000,000
100.000,00

0,00

-100,000,00

-200.000,00

-300.000,00

=\
-
-
-
-
<=
-

£O0Z'L0°T0

FO0Z 20 10

FO0Z'20° 10
FOOZ'0T° 10
FOOZ'TT°T0
FO0Z'ET 1O
SO0 10 T0
SO0 20° 10
SO0z E0 10
S00Z°€0° 1S

K [0 kK+ L

—
+

Figure 21: 3D bar chart for cash flows

The table below contains the descriptions of buttons and pop-up menu items shown in Figure 19:

Button, Menu item

Description

Bar 2D or 3D bar chart

Stacked Bar 2D or 3D stacked bar chart

Line 2D or 3D line chart

Stacked Line 2D or 3D stacked line chart

Pie 2D or 3D pie chart

Area 2D or 3D area chart

Stacked Area 2D or 3D stacked area chart

2D Graph Switching between 2D and 3D charts

Hide Toolbar Shows or deletes the bar via graphic buttons

Figures 21, 22, 23 and 24 show various 2D and 3D charts. The different chart types can be selected in
each chart dialogue via buttons and their corresponding pop-up menu items.

Eurorisk Systems Ltd.

1.10.2020



Page 34 of 73 Liquidity Management and Cash flow/Earning at Risk
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Figure 22: 2D Line chart for cash flows
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Figure 23: 3D Stacked bar chart for cash flows
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Figure 24: 3D Line chart for cash flows
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4.1.9. Navigating the Graphical Interface

All windows in the graphical user interface can be docked, moved and navigated separately (see
Figure 25). Several balance sheets or plans can be called up and appear on the screen for
comparison. Multiple charts can be displayed at the same time.
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Figure 25: Multi-window representation of the Liquidity Management application

The Liquidity Management application can be started individually multiple times using the .Net-IOS
COM wrapper that, from the perspective of.Net applications, exhibits multi-thread behavior. This COM
interface is based on the I0S standard, without any modifications. Parallel to this, the IOS can be used
by other applications (RTB, RiskEval, etc.) as well.
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4.1.10. Liquidity Plan Reports

Reporting (see Figure 26) is performed by running the Crystal Reporter from the tree-shaped structure
of balance sheets and liquidity plans. The reporting is context-dependent (reports of one plan, reports
of all plans from one balance sheet structure, or reports of all plans from all balance sheet structures).
The content of the report depends on which balance sheet structure or liquidity plan has been
selected. After running the Crystal Reporter, a window is activated for the selection of a report file. A
standard report can be found in the report file LM_Plan.rpt.

MLiquidity Manager - [ReportForm] - Iﬁ' 1[
kM Fle view Reporting Window Help - Iﬁ' 1[
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A1, Guthaben bei Banken (kurzfrisitia) 0,00 100.000,00 130.000,00 140.000,00 1E0.000,00 110.000,00 F0.000,00
A2, Guthaben Konzern 0,00 20.000,00 30.000,00 40.000,00 50.000,00 50.000,00 30.000,00
23, Sonstige Guthaken 0,00 5.000,00 1000000 1000000 10.000,00 0,00 10.000,00
B, FINANZIPASSY A (B1+82) 0,00 -260.000,00 -216.00000  -116.000,00 -86.000,00 -126.000,00 13600000 _ |
B1, Werhindlichkeiten bei Banken (kurziristio) 0,00 -250.000,00 -206.000,00  -106.000,00 -96.000,00 -116.000,00  -126.000,00
B2, Verbindlichketen Konzern 0,00 -10.000,00 -10.000,00 -10.000,00 0,00 -10.000,00 -10.000,00
J, GESAMTE UBER-/JUNTERDECKUNG (F+1) 0,00 9.000,00 120.000,00 50.000,00 -90.000,00 -60.000,00 50.000,00
F, OPERATIVE UBER-JUNTERDECKUNG (D+E) 0,00 50.000,00 120.00000 50.000,00 -70.000,00 -50.000,00 60.000,00
D, OPERATIVE ZAHLUNGSEINGANGE (D1+D2) 0,00 300.000,00 220.00000 100.000,00 150.000,00 60.000,00  110.000,00
D1, Kundenzahlungen (inkl. biAst ) 0,00 250.000,00 200.000,.00 100.000,00 1:50.000,00 50,000,000 100.000,00
D2, Zahlungseingange Konzern (inkl Mst.) 0,00 50.000,00 20.000,00 0,00 0,00 10.000,00 10.000,00
E, OPERATIVE ZAHLUNGSALSGANGE (E1+E2) 0,00 -250.000,00 -100.000,00 -50.000,00  -220.000,00 -110.000,00 -50.000,00
0,00 -200.00000 -100.000,00 -30000,00  -200.000,00 -100.000,00 -50.000,00
- 0,00 5000000 0,00 000 2000000 10.000,00 000 L
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Figure 26: Liquidity plan reports using Crystal Reporter
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5. Cash flow/Earning at Risk

This section introduces the valuation principles and operations of the Cash flow/Earning at Risk
module. The module is designed as an analysis for liquidity planning and is integrated in the Liquidity
Manager application with its own license control and user rights.

The Cash flow/Earning at Risk analysis calculates risk distributions for each plan item in the balance
sheet structure for a forecasted period via a multi-dimensional (risk factors x forecasted time periods)
Monte Carlo simulation of risk facotrs. Risk results for cash flows or performances over time — such as
Expected Values, Cash Flow/Earnings at Risk (CfaR/EaR), Confidence Values, Expected Loss, etc. —
are taken from the distributions and displayed in tabular form, on reports and in 2D and 3D charts. The
calculated results provide information about the stability of balance sheet plans against changes in risk
factors for future time periods. Despite a positive balance of a liquidity plan, it is possible for
Confidence Values (e.g. at 95%), and even Expected Values, to become negative in case of
unfavorable developments in risk factors. In such situations, measures such as re-planning or
hedging, should be initiated.

5.1. Definition of Cash flow at Risk (CfaR) and Earning at Risk (EaR)

The meaning of Cash flow at Risk (CfaR) and Earning at Risk (EaR) is similar to Value at Risk (VaR)
for market risks. It regards the measurement of probable losses in volatile projects or businesses at a
given confidence level. The main difference lies in the observation period, since CfaR/EaR
calculations simulate risk for longer analysis periosds, while in VaR present value losses are only
measured at the point of valuation (see section 9.5.2).

Cash flow at Risk (CfaR):

The maximum net cash flow loss of a balance sheet item, that can be lost relative to the net project
cash flow (budget value) and a confidence interval within the observed period due to market risk
influences.

Earning at Risk (EaR):

The maximum loss of income of a balance sheet item, that can be lost relative to the project income
(budget income) and a confidence interval within the observed period period due to market risk
influences.

5.1.1. Comparison between Marktrisiko and CfaR/EaR

The main differences between Market Risk (VaR) and Cash flow at risk (CfaR)/Earning at rRsk (EaR)
are summarized in the table below. CfaR and EaR are primarly used in the corporate sector to
measure the risks of business plans, liquidity plans and budgeting models. However, it is easily
possible to use CfaR/EaR in the financial sector as well to simulate cash flows and income from
financial instruments for future periods. Business and liquidity plans also include financial instruments
to represent the financing of production projects on money or capital market. Business and liquidity
plans must be hedged more often using financial derivatives such as Interest Rate Swaps, Currency
Swaps, Forwards, Options, etc. The CfaR/EaR analysis can also be used for the numerical simulation
of complex exotic instruments with multiple risk factors (e.g. fixing in two interbanking rates, payments
in foreign currency and complex multi-callable condition).
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Parameter Market Risk CfaR and EaR

Area Financial Corporate

Framework RiskMetrics, VaR/CoVaR CorporateMetrics

Accounting treatment Fair Value (mark to market) Earnings, cash flow (accounting
approach)

Horizon Daily, monthly Monthly, quarterly, annually

Period For one short period For several periods

Confidence interval 1% 5%

Benchmark Risk grid points (market, index, | Specified targets (business plans,

currency rates, yield curves) budgeted plans, spot, forward,

expected and analyst forecast)

Aggregation Portfolio structure Balance sheet structure

Other key features of the CfaR/EaR analysis include periodic risk assessment and long-term risk
horizon, which can extend over two or more years. Typical analytical time periods are: monthly,
quarterly, annually, two years. It is entirely possible to create daily or weekly simulation periods. Such
sort of analysis requires the forecasting of future cash flows or performances of the risk factors, as well
as their corresponding future volatility and correlation. Implicit forwards and volatilities, as well as user
specifications, can be used during forecasting. Historical performances of the risk factors
(Commodities, Exchange Rates, Interest Rates, etc.) are applied when creating a simulation to
determine historical volatilities and correlations. They are also used for the generation of simulated
daily prices. In the CfaR/EaR module, risk factors are simulated within a simulation market and linked
to historical data supplies, in order to be able to deliver historical values.

5.1.2. CfaR/EaR Calculation Method

The calculation methods for Cash flow at Risk (CfaR) and Earning at Risk (EaR) are taken from the
literature (see literary sources at the end of the document) and have been adapted for the Liquidity
Manager application. In this way the Liquidity Manager application implements the “CorporateMetrics”
and “LongRun” valuation models. The evaluation principles are briefly illustrated in the following
sections. Details and formulas can be found in the literature.

5.1.2.1. Framework for the Evaluation of CfaR/EaR
The evaluation framework is based on the structure of the liquidity plans within the Liquidity Manager:

1. Presentation of volatile and operational cash flows and performances for corporates and banks for
medium to long-term risk horizons (3, 12, 24 months).

2. Description of the dependence of individual cash flows on market factors (Commodities, Exchange
Rates, Interest Rates, Indices).

3. Definition of corporate-specific equations for cash flows or performances.

4. Periodical illustrations (daily, weekly, monthly, quarterly) of cash flows projects or performances
within business plans, budgeting models and liquidity plans, through periodic dependencies or
"pro forma statements" (manual specifications).

5. Structuring of plan items within hierarchical balance sheet structures.
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5.1.2.2. Simulation of Risk Factors

The entire plan structure is evaluated using a Monte Carlo simulation. Future performances of various
risk factors, at various, points in time are being simulated. The simulation includes the following
aspects:

1. Long-term forecast of risk factor performances and volatilities at future basis points according to a
predifined analytical time period; simulation of basis points; definition of daily values between the
basis points via interpolation; simulation via Volatility Bridge.

2. Multi-dimensional Monte Carlo simulation (risk factors x basis points) of risk factors; simulation of
dependent plan items via corporate-specific equations.

3. Cash flow and value aggregation for each future period along the balance sheet structure.

4. Definition of the distributions for cash flow and performances per plan item in the balance sheet,
and according to a predefined future period.

5. Taking multi-dimensional CfaR and EaR results from the generated distributions, that are
expressed according to a perdefined period, according to a balance sheet item or according to the
total balance sheet, for a given confidence interval.

5.1.2.3. Market Rates as Risk Drivers

Various market sizes — for which historical volatilities and correlations can be calculated by using time
series — are applied as risk drivers for the Monte Carlo simulation. Some examples are:

1. Commodity prices
Aluminum, copper, iron, ..., wood, ..., plastic, ..., wool, cotton, silk, ..., luxury foods, ..
2. Energy
Brent oil, WTI oil, gas, electricity, ...
3. Finances
Interest, exchange rates, prices, returns, tax rates, ...
4. Industry metrics
Structured share indices, industry indices, fund indices, ...
5. National and international indices, as well as statistics of countries or of the entire economy

Inflation rate, gross domestic product, key figures on the economic cycle, ...

5.1.2.4. Exposure Maps: Corporate-specific Equations

The following example illustrates a production plan with which cash flows, performances and results of
simulations are more colsely examined and explained.

Beispiel: German company produces aluminum products and sells them to the US.

Risk horizon: 1 year

Analytical observation:  Quarterly

Purchase of commodities: Aluminium in EUR
Export of the produktion: USA

Financing: 3-Month Libor + 100 BP
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The table bellow shows cash flows and performances of plan items in the form of plan prognosis.
Simulated risk factors include: Aluminum price in EUR, Exchange Rate in USD and the 3-month

Interest Rate.

Period Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4 | Year
Plan (Budget) Prognosis |01.02.2005| 01.05.2005 | 01.08.2005 | 01.11.2005 |01.02.2006
CF Balance EUR 0 17.006 8.689 17.537 3.739| 46.972
Purchase Alu: EUR -168.000 -174.460 -172.280 -185.220 0| -699.960
Purchase Alu: Tons 120 122 118 126 0 486
Price Alu: EUR 1400 1430 1460 1470 1490
Sale: EUR 0 186.300 184.500 191.160 190.400| 752.360
Sale: USD 0 230.000 225.000 236.000 238.000| 929.000
Course: USD/EUR 0,80 0,81 0,82 0,81 0,80
Interest Rate in EUR 0 -1.294 -1.351 -1.343 -1.441 -5.428
3 Mo Interest Rate 2,08% 2,10% 2,12% 2,11% 2,09%

The dependent items are defined using corporate-specific equations:

Purchasing Aluminium in EUR
Selling to USA in EUR
Financing on the money market

Cash flow balance in EUR

= - Buy Alu: Tons*Price Alu: EUR

= Sell: USD*ExRate: USD/EUR

- Buy Alu: EUR[prev period]*(3 Mo IR[prev. period]+1.0)/4

= Sell: EUR+Buy Alu: EUR][prev, period]+IR in EUR

Period Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4 | Year

Expected Value 01.02.2005| 01.05.2005 | 01.08.2005 | 01.11.2005 |01.02.2006

CF Balance EUR 0 -13.797 -16.644 9.871 -3.965| -24.535

Purchase Alu: EUR -198.487 -198.281 -183.014 -196.195 0|-775.978

Purchase Alu: Tons 120 122 118 126 0 486
Price Alu: EUR 1.654 1.625 1.551 1.557 1.537

Sale: EUR 0 186.218 183.173 194.311 193.756| 757.457

Sale: USD 0 230.000 225.000 236.000 238.000] 929.000
Course: USD/EUR 0,8015 0,8096 0,8141 0,8234 0,8141

Interest Rate in EUR 0 -1.528 -1.535 -1.426 -1.525| -6.014
3 Mo Interest Rate 2,0800% 2,0975% 2,1173% 2,1112%| 2,0888%

After creating a balance sheet structure and defining corporate-specific equations, risk factors can be
simulated, assuming correlated normal distributions. Future performances and volatilities are
estimated. Monte Carlo simulation determines risk distributions for each time period and for all risk
factors, and creates dependent plan items along the balance sheet structure. The table below shows
the expected values of distributions. The expected value can differ from the forecasted value due to
valuations of risk factors and non-linear correlations in equations.

Cash Flow/Earnings at Risk can be determined for the risk distributions of each plan item and each
time period, and is calculated as the difference between forecast and confidence value (at 95%). Cash
Flow/Earnings at Risk identify risk factors and their corresponding plan items. Specific forecast items —
such as the planned purchase of aluminum in tones and the planned sale of production — are
considered as independent of market fluctuations and present no risk.

Eurorisk Systems Ltd.

1.10.2020




Page 42 of 73

Liquidity Management and Cash flow/Earning at Risk

Period Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4 | Year
Cash flow at Risk 01.02.2005| 01.05.2005 | 01.08.2005 | 01.11.2005 |01.02.2006
CF Balance EUR 0 17.956 28.052 36.936 45.352| 128.296
Purchase Alu: EUR 0 16.381 22.594 29.630 0/ 68.605
Purchase Alu: Tons 0 0 0 0 0 0
Price Alu: EUR 0 134 191 235 272
Sale: EUR 0 17.956 25.051 32.269 37.629| 112.905
Sale: USD 0 0 0 0 0 0
Course: USD/EUR 0,0000 0,0781 0,1113 0,1367 0,1581
Interest rate in EUR 0 0 125 172 221 518
3 Mo Interest Rate 0,0000% 0,0844% 0,1204% 0,1479%| 0,1710%

Confidence values per plan item and per point in time are determined from the distribution with a 95%
confidence level. They represent plan item performances in the event of unfavorable market

developments of risk factors.

For example, the table below shows that the performance of the CF balance sheet in EUR is negative,
in contrast to the planned (budget) forecast, which is consistently positive, i.e. with a probability of 5%
one would have to assume considerable losses in the production. Losses arise from Expected Values.
As a result, the balance sheet has to be planned anew or risk factors have to be hedged. In this
specific case, one could, for example, hedge the Exchange Rate to USD using a Currency Swap and
neutralize the fluctuation in the aluminum price by using Futures.

Period Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4 | Year

Confidence Value 01.02.2005| 01.05.2005 | 01.08.2005 | 01.11.2005 (01.02.2006

CF Balance EUR 0 -31.754 -44.696 -27.065 -49.316| -152.831

Purchase Alu: EUR -198.487 -214.662 -205.608 -225.825 0| -844.582

Purchase Alu: Tons 120 122 118 126 0 486
Price Alu: EUR 1.654 1.491 1.359 1.322 1.265

Sale: EUR 0 168.262 158.122 162.041 156.127| 644.552

Sale: USD 0 230.000 225.000 236.000 238.000| 929.000
Course: USD/EUR 0,8015 0,7316 0,7028 0,6866 0,6560

Interest rate in EUR 0 -1.528 -1.660 -1.598 -1.746| -6.532
3 Mo Interest Rate 2,0800% 2,0130% 1,9969% 1,9633%| 1,9179%

5.1.2.5. Demonstration of Exposure Maps via Exposure Formulas

Periodical performances of dependent plan items are determined by formulas. Formulas aggregate
the value of plan items along the balance sheet structure, applying a predefined formula for all periods

of the plan item.

1. Linear formula: Linear correlations between risk factors and plan items are defined. Given an
assumed normal distribution of risk factors, plan items will have a normal distribution as well.

Example:

One period (buying commodities, selling abroad)

Simulation rates are: Price_Commodity, Exchange Rate

Cash flow

+ Volume_Product * Exchange Rate

= - Volume_Commaodity * Price_ Commaodity

2. Non-linear formulas: Non-linear correlation between risk factors and plan items is defined, making
it possible for data from previous periods to be accessed. At an assumed normal distribution of
risk factors, the distributions for plan items are skewed. Risk assessment is managed via the

1.10.2020

Eurorisk Systems Ltd.




Liquidity Management and Cash flow/Earning at Risk Page 43 of 73

Monte Carlo simulation.
Example: Multiple periods with price elasticity (sales abroad)
Simulation rate is the Exchange Rate: FXi2, FXi.1, FXi

The price for each subsequent period is adjusted by 70% to the changes in Exchange Rates
from the previous period:

Price; = Priceix * [ 1+ 0,7 * (FXi1 / FXi2-1)] /I stohastic division
Cash flow; = Pricei* Volume * FX;

3. Demonstration of Options: Further non-linear correlation between risk factors and plan items can
be defined using conditions, whereby option behavior of plan items and, ultimately, financial
options can be shown. Given an assumed normal distribution of risk factors, there can be skewed
and cut distributions for plan items. The risk assessment is managed via the Monte Carlo

simulation.
Example: Exposure Limit: the US sales depend on the USD Exchange Rate
Simulation rate is the Exchange Rate: USD/EUR
USA-Sale = if (ExRate: USD/EUR > 0.75; ExRate: USD/EUR; 0.75) * Sale: USD
Example: Call Option for the Exposure: execution when USD > 0.75.
Simulation rate is the Exchange Rate: USD/EUR
Call Option = if (ExRate: USD/EUR > 0.75; ExRate: USD/EUR - 0.75; 0) * Sale: USD

5.1.2.6. Valuation of Volatilities and Expected Cash Flows

Volatilities and expected cash flows or performances must be estimated for each risk factor and for
each forecasted time period along the time axis. Procedures for the estimation are introduced in the
document ,LongRun Technical Document® (see literary sources). The general procedures are listed as
follows:

e Forecasts from historical data: Volatilities and performances are calculated from time series of
Market Prices, Indices, Exchange Rates and Interest Rates and are applied to future scenarios.

e Forecasts from Futures and Forwards: future prices can be estimated from market prices of
Futures and Forwards.

e Forecasts from market curves: after converting market curves to zero curves, forward interest
rates can be calculated for future periods.

e Forecasts from Options and Swaptions: Implied volatilities (term structure of implied volatility) and
“Volatility Smile” can be determined from Option and Swaption prices.

e Forecast via parametric or non-parametric Econometric Models: Difference VARM (DVAR), Vector
ECM (VECM) and Adaptive ECM (AECM).

e User-defined scenarios: specification of scenarios for volatilities and expected cash flows, taking
the economic cycle into consideration.

The CfaR/EaR analysis works with user-defined scenarios for volatilities and expected cash flows or
performances, which can be taken from external sources via clipboard or import.
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5.1.2.7. Simulation Framework: Calculation of Simulation Data

Historical Valuei; Values, Valueis
Market Rates Volai; Volas, Volas

L
- el - I ,
1..3Mo T, ﬂ T, T,
Time Rates
' CovM,,| |[CovM,,| |CovDM,,|
| A CovM,,| |[CovM,| [CovML,|
{ a CovMy)| [CovMy,| [CovMy|
- Correlation Matrix of Covariance Matrices

Volatilities Matrix

Figure 27: Calculation of historical volatilities and correlations

Figure 27 demonstrates the calculation of historical volatilities and correlations of risk variables (risk
factors) within a simulation market. Risk variables are connected to the data delivery, so that historical
daily data of Market Rates, Interest Rates, Exchange Rates, Interbanking Rates and Indices can be
loaded from the database. In the simulation, daily volatilities and correlations are used for the
definition of daily values between future base points. This is achieved via ,Volatility Bridges*.

Based on the estimations of forecasted performances and volatilities of risk variables on several base
points, as well as on historical performances, one can calculate the matrix of covariance matrices. The
matrix contains matrices for the auto-covariance of each risk variable (time x time) along the time axis,
as well as matrices for the cross-covariance (rate x time) between basis points of different risk
variables along the time axis.
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Matrix of Covariance Matrices

Auto-covariance Matrix (Time x Time)

CovMy,[| [CovM,| |[CoviM,,| Cov,, Cov, Covy,
[CovIML,| |[CovM, || [CoviMy,| | toc——"> Cov,, Cov, Cov,
Covd,,| [[CovML,[| [[Covp,,| Covy Covy Covy
(Time x Rate) ﬂ Auto-covariance Calculation

(: 0"711 l('.:{“"]_2 Cﬂ"l: Cn‘."_ - = J_ (_.Gv
" v w he ’ . e
Cov,, Cov, Covy,

1 .
~IVolag, + Vela, - Vola, , |

: , ‘ 1. . .
Covy, Covy, Covy Example Cov,; = —Vola; + Vola; - Vola; |

Cross-covariance Calculation

Covim,n | im,n i = Pam ™ Volaimn ~ mj, * Vola(n - m)j

Corvelatiar p,_,, = f(historicReturn, forecasted Return)

Oxmznzk:
I — Number of
periods

Figure 28: Calculation of the matrix of the covariance matrices

The calculation formulas for auto- and for cross-covariance are given in Figure 28. Further details can
be found in literary sources. When calculating auto-covariance, the assumption is that the volatility
between two interpolation points is equal to the volatility from the same time interval, with respect to
the valuation point, i.e. Vola (m, n) = Vola (0, n-m) for n>m. In this way, the covariance between base

points is 3 and 5:

Covariance(3, 5) = 0.5 * (Vola(0, 3)*2 + Vola(0, 5)*2 + Vola(0, 2)"2)

Cross-covariance for the time points m and n (n> m), as well as risk variables i and j, results from the

general formula:

Covariance(m,n,i)(m,n,j) = Correlation(n-m) * Vola(n-m,i) * Vola(n-m.,j)

The correlation (n-m) is determined from historical and forecasted returns in the base period (s.

LongRun Technical document from the literary sources).
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5.1.2.8. CfaR and EaR Framework, Level | Simulation (Base Points)

Matrix of Covariance Matrices Monte Carlo Simulation

[CovML, | [CovM,| |[CovDM|
Covd| [Covdy,| [Covdy|| | "=
CovMy,)| [CovM,| [CovM|

Simulation of market rates:
N market rates x M periods

Historical ﬁ

Valu €11
Market Valueiz Values

Figure 29: Sumulation of base points — Level | Simulation

The matrix of covariance matrices is used for the Monte Carlo simulation of base points (Level |
Simulation). Correlated changes in performances are simulated for all risk variables at all base points.
Level | Simulation is comprised of the following steps:

The entire correlation matrix (rate x time) x (rate x time) is obtained from covariance matrices.
Such a transformation is possible since the volatility for each base point is known.

The correlation matrix is used for the calculation of the Sholesky matrix.

With the help of the random generator, a preselected number of scenarios (e.g. 10,000) is
generated for all base points (rate x time). The scenarios are normally distributed and should have
a standard deviation of 1, an expected value of 0 and a mutual correlation of base points of 0.

What follows are corrections of random numbers, expected values and mutual correlation for
standard deviation, as well as normal distribution.

The random numbers are then multiplied with the Sholesky matrix and volatilities, after which they
can be used for the simulation as correlated and volatility-appropriate scenarios.

Changes in performances of base points are calculated for each simulation run using scenarios.

The calculated values of base points are used as the basis for generating daily changes as part of the
Level Il Simulation.
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5.1.2.9. CfaR and EaR Framework, Level Il Simulation (Volatility-Bridge)

Simulation of Daily Prices
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Figure 30: Sumulation of daily prices — Level Il simulation

For each simulation run in the Level | Simulation, values for the base points are determined anew.
With the help of the “Volatility Bridge”, Level Il Simulation undertakes a stochastic interpolation
between base points. The following principles must be adhered to:

e Expected values between base points are interpolated linearly.

e Dalily fluctuations are generated with the help of an embedded second Monte Carlo simulation
(Level 1l Simulation) of daily changes, which are obtained from historical volatilities and
correlations (see Figure 31).

e Daily fluctuations move through all base points.

In this way, daily fluctuations are generated for all risk variables, for all days of the observation period.
The simulation of risk variables in a simulation market is calculated independent of the time grid and
time periods of the plan items to be simulated. Simulation values are taken from the simulation market
for all primary cash flows or plan values, as well as for all simulation runs. All corresponding plan items
are calculated using the valuation formulas. Ultimately, at the end of the simulation, value distributions
are generated per plan item and per time period, from which simulation results (such as CfaR,
Expected Value, Expected Loss, Confidence Value, etc.) can be read.
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Figure 31: Sumulation of daily prices — Simulation path

Expected and confidence values (with a preselected confidence level, e.g. 95%) are primarily
determined from distributions. The following results can be calculated in a subsequent calculation:

Expected Loss = Plan (Budget) Value — Expected Value
CfaR = Expected Value — Confidence Value

Total VaR = Plan (Budget) Value — Confidence Value
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5.1.3. CfaR/EaR Analysis

5.1.3.1. Definition of Risk Variables (Risk Factors) and Simulation Markets

The CfaR/EaR analysis requires the definition of risk variables (risk factors, market rates) that can be
applied to various simulation markets. To open the window for the definition of risk variables and
simulations markets, on must open the main menu CfaR/EaR Markets/Define Market for Liquidity and
CfaR/EaR Manager.

Definition of Risk Variables

In the first step, risk variables are defined, modified or removed independent from simulation markets.
This is achieved via the pop-up menu in the window Risk Variables, by pressing the right mouse
button or using the buttons in the graphical interface. The variables are then combined to form
simulation markets and thus provide the simulation space for the evaluation of liquidity plans.

™ Definition of Markets and Risk ¥ariables

DXESC © P B

OX £ BaelEig

=10l %]

Market Structure | [Risk Variables |
[ Baumakt-M, Baumarkt - Metalle, [29.12.2004] tarket Warable ID | Wariable Deszcription |Valiable type | Type Description
. i1 Mo Libor EUR, 1 Monat-Libor in EUR 1 MoLibor EUR | 1 Monat-Libor in EUR 2 InterBanking Rate
Alu Preiz, Preis Aluminium in EUR 2 Mo Libor ELIR 2 Monatz-Libor in ELR 2 Inter-Banking Rate
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Figure 32: Definition of simulation markets and risk variables (risk factors)

The following table contains the description of the context-dependent buttons and their corresponding

context-dependent pop-up menu items within the Risk Variables browser (see Figure 32):

Button, Menu Item

Description

Edit Risk Variable

required for this operation.

Opens the browser for the modification of an existing risk variable that
has previously been selected (s. Figure 33). “Update” rights are

New Risk Variable

Opens the browser for the definition of a new risk variable (s. Figure
33). ,Add“ rights are required for this operation.

Eurorisk Systems Ltd.
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Button, Menu Item
Delete Risk Variable

Copy

Description
Deletes an existing risk variable that has previously been selected in
the browser. Depending on the user right, the deleting is either logical
(market as ,deleted”) or physical (deleted from the database).
.Remove* rights are required for the logical, and ,exclusive” rights for
the physical removal.

An area that has previously been selected is copied into the clipboard.

Select All

Export to Clipboard

All rows in the browser are selected. This is usually performed prior to
copying to clipboard.

The entire area of the browser is exported (copied) to the clipboard.

Export to CSV

The entire area of the browser is exported (copied) to a CSV file. The
file name is selected or entered in a Windows window before the
export.

The table below contains the descriptions of the browser columns shown in Figure 32:

Browser Column
Market Variable ID
Variable Description

Description
Freely definable ID of market variables (risk variable, risk factor)
User description of market variables

Variable Type

Type Description

Market variable type (0 - Exchange Rate, 1 - Stock Index, 2 - Inter-
Banking Rate, 3 - Market Price, 4 - Interest Rate).

Description of the variable type

Data source

Variable ID Unique ID for the time series for Exchange Rate, Stock Index, Inter-
Banking Rate, Market Price or Interest Rate

Provider Data provider for time series

Market ID Market for the time series

BidMidAsk Indicator for bid-, mid- or ask-time series

Currency Currency of the time series (first currency for the Exchange Rate)

FX Currency

Second currency of the time series for the Exchange Rate

Offset (years)
Offset (months)
Offset (days)

Maturity at Interest Rate, in years
Maturity at Interest Rate, in months
Maturity at Interest Rate, in days

Browser columns in the group “Data Source” show the definition of historical data sources for risk
variables. Historical data sources for risk variables are assigned in the window Definition of Risk
Variables. Historical time series are defined by calculating the daily volatility and correlation of risk
variables within a simulation market, as well as by determining the autocorrelation of each risk variable

along the time grid.

The definition of risk variables and their historical data sources is performed in the window Definition
of Risk Variables (see Figure 33).

1.10.2020
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Figure 33: Browser for the definition of a new risk variable

The table below contains the description of fields and buttons in the window Definition of Risk
Variables (see Figure 33). Browser columns are contextual and depend on the market variable type.
Columns describe the selection criteria for time series, which are important for accessing historical
data in the data tables. The following table contains the description of browser columns for the
variable type Interest Rate.

Field, Button Description
Variable Freely definable ID of market variables (risk variable, risk factor)
Description User description of market variables
Var Type Combo box for the selection of the market variable type (Exchange

Rate, Stock Index, Inter-Banking Rate, Market Price, Interest Rate).

OK Closes the window and confirms the specifications
Cancel Closes the window ignoring the specifications
Load Loads all descriptions and selected parameters from the time series of

a selected variable type. For a time series to be assigned as data
source of a risk variable, a corresponding row in the browser must be
selected

Browser Columns

Description

Market Definition 1D

Only for the variable type Interest Rate

Unique ID of a time series for Exchange Rate, Stock Index, Inter-
Banking Rate, Market Price or Interest Rate

Market Description
Interest Rate Basis

Description of the market variable
Daily counting convention

Money Market Def.

Money market curve

IsMoneyMarket

Indicator for money market curve

Corresponding Currency

Currency of the time series

Source Market

Market of the time series

Curve Provider

Data provider for the time series

Eurorisk Systems Ltd.
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Field, Button
BidMidAsk
Offset in years

Description
Indicator for bid-, mid- or ask-time series
Maturity at Interest Rate, in years

Offset in months

Maturity at Interest Rate, in months

Offset in days
id

Maturity at Interest Rate, in days
Internal ID (counter) of the time series

Definition of Simulation Markets

The second step in defining a simulation environment is the definition of a simulation market. To
define a simulation market and assign risk variables to it, one uses the tree structure that is located on
the left-hand side of the window Definition of Simulation Markets and Risk Variables (see Figure 32).
One can use a pop-up menu (see Figure 34) or buttons in the tree structure.

To navigate the tree-shaped illustration of simulation markets, one presses the left mouse button on

the tree branch marked with “+” or

to open and close the branch (see Figure 32).

M Market ZEFlR
Delete Market Cel

Store Markets Chrl+5
Confirm Market Zkrl+F
Reload Markets CErlHR
Yolakility and Correlation Chrl+L

Forecasted Malue and Waolatility  Ckrl+U

Mew Risk Wariable Fz
Delete Market Yariable F
Staore Markek Wariables Fa
Report Market kM
Report All Markets Zkrl+P

Figure 34: Pop-up menu for the definition of simulation markets and risk variables

The following table contains the descriptions of menu items from the pop-up menu:

Button, Menu ltem

Description

New Market

Delete Market

Opens a window for the definition of a new simulation market (s. Figure
35). “Add” rights are required for this operation.

Deletes an existing simulation market that has been previously
selected in the tree. The deleting is either logical (marked as deleted)
or physical (removed from the database), depending on the user rights.
“Remove’” rights are required for the logical removal, while “exclusive”
rights are required for the physical removal.

Store Market

Stores an existing simulation market, that has been previously selected
in the tree, in the data base. ,Update” rights are required for this
operation.

Confirm Market

Confirms an existing simulation market, that has previously been
selected in the tree. The tree cannot be modified after the confirmation.
»confirm* rights are required for this operation.

1.10.2020
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Button, Menu ltem

Description

Reload Markets

Volatility and Correlation

Forecasted Value and
Volatility

New Risk Variable

Loads simulations markets and their associated risk variables from the
database, while ignoring all changes that have not been saved. ,View*
rights are required for this operation.

Opens a window for the calculation of historical daily volatilities and
correlations (s. Figure 38). Calculates daily volatilities and correlations
from historical time series for risk variables of a simulation market, for
the period of one year. Daily volatilities and correlations are required in
the Monte Carlo simulation for the definition of the “Volatility Bridge”.
Opens the window for the forecasting of performances and volatilities
of risk variables (s. Figure 40), where one can define performances
and volatiles of risk variables within a simulation market for a future
time period. The calculation of auto- and cross-correlation of risk
variables is performed prior to the Monte Carlo simulation, using
historical data and future performance and volatility.

Opens a browser for the definition of new risk variables (s. Figure 33).
,Add" rights are required for this operation.

Delete Market Variable

Deletes an existing risk variable, that has previously been selected in
the tree.

Store Market Variables

Report Market

Report All Markets

Stores all risk variables in the data base. ,Update” rights are required
for this operation.

Runs the Crystal Reporter for the generation of a report of an existing
simulation market, that has previously been selected in the tree.

Runs the Crystal Reporter for the generation of reports of all simulation
markets.

To add risk variables to a simulation market, one uses the Drag&Drop feature. A risk variable from the
window Risk Variables is moved with the mouse to the tree node of a simulation market in the Market

Structure tree.

Risk variables from a simulation market create an evaluation space for the Monte Carlo simulation of a
liquidity plan. Only risk variables from the simulation market are simulated. For these risk variables
historical volatility and correlation, as well as auto-correlation and cross-correlation, are calculated.

M NewMarketForm =100 x|

Mkt IBaumarkt - M| Szenario 01 " Mew Empty Market

Template | BaumaktM, [23.12.2004] =~

Decription IBaumarkt - Metalle Szenario 071

£+ From Template

k. I Cancel |

Figure 35: Definition of a new simulation market

A new market can be defined in the window Definition of a new simulation market. The following table
is comprised of descriptions of fields and buttons within this window (s. Figure 35):
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Field, Button Description
Market Unique ID of the market (up to 30 characters)
Template Selects an existing market as a template model
Description Description of the market (up to 50 characters)

New Empty Market
From Template

Defines a new market

Creates a market from a set of templates; creates a copy of an existing

market

OK
Cancel

Closes the window and confirms the settings
Closes the window ignoring the settings

5.1.4. Properties of Simulation Markets and Risk Variables

Each simulation market is characterized by having its own properties. Important properties include
automatically supported data (see Figure 36) for the historization (date and user ID for creating,
modifying, confirming and deleting simulation markets), that conform to the corresponding user rights.

[Market and Yariable Properties
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Figure 36: Simulation market properties
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The following table contains the description of the fields in the window Simulation market properties
(see Figure 36):

Field
Group Data
Decay Factor

Frequency
Historic Series End

Description

Decay factor in the calculation of historical volatility and correlation of
time series

Time grid of the simulation period (daily, weekly, monthly,...)
End of the observed period of historical dates

Historic Series Start

Start of the observed period of historical dates

Simulation End Date
Simulation Start Date
Time Stamp

End date of the simulation time period
Start date of the simulation time period
Time stamp of the simulation market

Group Description

Market Description
Market tittle line 1

Description of the simulation market (up to 50 characters), editable

Extended description 1 of the simulation market (100 characters), can
be displayed when reporting, editable

Market tittle line 2

Extended description 2 of the simulation market (100 characters), can
be displayed when reporting, editable

Group Display

Market ID

Unique ID of the simulation market (up to 30 characters)

Group Modification

Created, Create User,
Create Time Stamp

Definition of the simulation market: Status (Y/N), user ID, date of
creation

Modified, Modify User,
Modify Time Stamp

Modification of the simulation market: Status (Y/N), user ID, date of
modification

Confirmed, Confirm User,
Confirm Time Satamp

Confirmation of the simulation market: Status (Y/N), user ID, date of
confirmation

Deleted, Delete User, Delete  Removal of the simulation market: Status (Y/N), user ID, date of the
Time Stamp deletion

Each risk variable has its own properties too (see Figure 37), which are specified when variables are
being defining and assigned to historical data sources.
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Figure 37: Risk variable properties

The following table contains the descriptions of fields in the browser Risk variable properties (see

Figure 37):
Field Description
Group Data
BidMidAsk Indicator for bid-, mid- or ask-time series
Currency Currency of the time series (first currency for the Exchange Rate)
FX-Currency Second currency of the time series for Exchange Rate
Market ID Market of the time series

Offset (years)
Offset (months)
Offset (days)

Maturity at Interest Rate, in years
Maturity at Interest Rate, in months
Maturity at Interest Rate, in days

Provider

Data provider for the time series

Variable ID

Unique ID of the time series for Exchange Rate, Stock Index, Inter-
Banking Rate, Market Price or Interest Rate

Variable Type

Group Description

Market variable type (0 - Exchange Rate, 1 - Stock Index, 2 - Inter-
Banking Rate, 3 - Market Price, 4 - Interest Rate)

Market Variable Id

Unique ID of the simulation market to which the risk variable is
assigned

Time Stamp

Time stamp for the risk variable

Type Description

Description of the variable type

Variable Description

User description of risk variables

1.10.2020
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Field Description

Plan title line 1 Extended description 1 (100 characters) of risk variables, can be
displayed when reporting, editable

Plan title line 2 Extended description 2 (100 characters) of risk variables, can be
displayed when reporting, editable

Group Display
Market Variable 1D Unique ID of the market variable (risk variable, risk factor)

Group Format

Decimal Places Number of decimal positions after the comma when expressing results
in the results browser
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5.1.5. Calculation of Historical Daily Volatilities and Correlations of Risk Variables

As the name suggests, in the window Daily Historic Volatility and Correlation Matrix (see Figure 38)
one can perform calculations for historical volatilities and correlations of simulation markets. Via a
combo box the user can select an already defined simulation market and can choose a start date and
end date for the calculation. If all or some risk variables in the simulation market are not connected to
the historical data supply, the user can enter the volatilities and correlations manually. It is also
possible to edit the calculated values. Historical volatilities and correlations of the simulation market
are used to generate daily values with the help of a “Volatility Bridge”,.
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Figure 38: Calculation of daily historical volatility and correlation

The following table contains the descriptions of buttons and columns in the browser, as well as options
in the pop-up menu, that are shown in Figure 38:

Element Description
Fields and Buttons
Market Selects the simulation market
Start Date Start date of the historical period
End Date End date of the historical period
Decay Decay factor in the calculation of historical volatility
Calculate Calculates historical volatility and correlation
Accept Saves the calculated or entered historical volatility and correlation in

the database

Close Closes the window

Browser Columns

Volatility Historical daily volatility of risk variables (expressed in %)

Market Variable Description of market variables

Description of Risk Variables Description of risk variables in the columns of the correlation matrix
Pop-Up Menu (Buttons in the upper part of the window)
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Element Description
Show Historic Series Tabular and graphical illustration of a historical time series selected in
the dialogue Historic Series.
Select All Selects all elements in the browser, normally used for Copy and Paste.
Copy Copying of a previously marked area in the browser to the clipboard.
Paste Inserts data from the clipboard, with respect to the data that has been

selected in the browser. This means that externally calculated data can
be transferred.

Export to Clipboard Export of the entire browser content, including fields in the dialogue, to
the clipboard.

Export to CSV Export of the entire browser content, including fields in the dialogue, to
a CSV file. A user dialog for the selection of a CSV file opens.

For each risk variable, a new Historic Series window can be opened, by using a pop-up menu and
selecting the option Show Historic Series. It shows historical data for each date in a given historical
period, in tabular and graphical form (see Figure 39).
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Figure 39: Graphical illustration of historical time series for one risk variable

The description of options within the pop-up menu (see Figure 39) is displayed in the following table:

Option Description
Copy | Copies a previously selected area in the browser to the clipboard.
Select All Selects all elements in the browser, normally used for Copy and Paste.
Export to Clipboard Export of the entire browser content to the clipboard.
Export to CSV Export of the entire browser content to a CSV file. A user dialog for the

selection of a CSV file opens.

5.1.5.1. Forecasting of Future Performances and Volatilities of Risk Variables

In the browser Forecasted Value and Volatility one can perform forecasts of future performances and
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volatilities of risk variables within a simulated market (see Figure 40). The user selects a previously
defined simulation market from the combo box Market and chooses the start and end date of the
forecast, as well as the time grid. Future time points of the forecast are calculated according to the
specified period and displayed in the browser. The same number of historical time points is calculated
as well, going backwards from the start date. The forecasted and historical periods are used for the
calculation of cross-correlation and cross-covariance of risk variables along the time axis (see Figure
28). For each risk variable, two rows are created in the browser — one for the performance and one for
volatility, expressed annually, in %.

M Forecasted ¥alue and Yolatility 10| x|
[t [Ba B % | By i

G EE | F 5 akk-h B aumarke - ketalle, [29.12. 2004 17:40:38] Histaric Data| ﬂu:':ept| ElDSE|

Start Date: IEI'I.EIE.EEIEIE "’I EndDatE:ID'I.DE.EEIEIE "’I F'eriad:lMl:lnth "’I

01.01.2005 : 5 11.03 B 01.04. 2005 01.05.2005 01.06. 2005

1 ko Libor ELIF SRR =y {561

1 Mo Libor ELIR 0,0000 0, 0000 | ) ST
AluPreisValue | 16402948 1.654,058% [NIIEE32083 | 1E4035g  Edit Forecasted Data
Alu Preis Vala [# 0,0000 00000 100000 10000 .

FXEUR/ISDY 083953333 080147471 [DE0205048 DODEORI21E ...
FX EUR/USD Y 00000 0.0000 [ H2,0000 [ H2000 oot

Export to Clipboard
Expork bo C5Y

Figure 40: Forecasted performances and volatilities for risk variables

The forecasted performances and volatilities can be directly edited and created graphically in the
browser by selecting the option Edit Forecasted Data in the pop-up menu. Historical performances can
also be edited or they can be taken from historical data supplies by pressing the button Historic Data.
The volatility in the historical period is always equal to 0. If all, or just one part, of risk variables within
the simulation market is not connected to the historical data supply, a user can manually enter the
necessary values in the browser. It is also possible to subsequently edit the calculated values.

The table below contains the descriptions of options from the pop-up menu shown in Figure 40:

Option Description

Edit Forecasted Data Opens a dialogue within a browser with a interactive graphical interface,
specifying the performance and volatility of a selected risk variable.

Copy Copies a previously marked area in the browser to the clipboard.

Paste Inserts data from the clipboard, with respect to the data selected in the
browser. In this way externally calculated data and forecasts can be
transferred.

Select All Selects all elements in the browser, normally used for Copy and Paste.

Export to Clipboard | Export of the entire browser content to the clipboard.

Export to CSV Export of the entire browser content to a CSV file. A user dialog for the
selection of a CSV file opens.
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For each risk variable, the window Edit Forecasted Data can be opened, by selecting the option Edit
Forecasted Data from the pop-up menu. It shows the historical and future performances and
volatilities for specified historical and future dates within a simulated market. A 2D chart is displayed
as well (see Figures 41 and 42). It is possible to define and edit future performances and volatilities of
risk variables in the browser’s interactive graphic.
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Figure 41: Graphical illustration of forecasted performances and volatilities of risk variables

The following table contains the descriptions of fields, buttons and columns in the window, as well as
options in the pop-up menu (see Figure 41):

Element

‘ Description

Fields and Buttons

Forecast Navigates through an interactive graphical editor for the forecast of
performances and volatilities of risk variables.

Historic Vola Transfer of calculated historical volatility as future volatility for all basis
points (s. Figure 38). The historical daily volatility is calculated using
the square root-time formula and is extrapolated p.a.

OK Closes the dialogue and transfers the edited values into the browser
Forecasted Value and Volatility (s. Figure 40.)

Cancel Closes the window without taking into account the edited values.

Browser Columns

Timestamp

Description of risk variables

Historical or future time period within the historical or future time span.

Description of the edited risk variables

Vola % p.a. Forecasted volatility of risk variables (in %), on an annual basis

Pop-Up Menu

Copy Copies a previously marked area in the browser to the clipboard.

Paste Inserts data from the clipboard, with respect to the data selected in the
browser. This means that externally calculated and forecasted data can
be transferred.

Select All Selects all elements in the browser, normally used for Copy and Paste.

Export to Clipboard

Exports the entire browser content to the clipboard.
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Element Description

Export to CSV Exports the entire browser content, including fields in the dialogue, to a
CSV file. A user dialog for the selection of a CSV file opens.

To graphically edit performances and volatilities of risk variables, go to the window Edit Forecasted
Data and to the chart area on the right (see Figure 42). Historical and future performances are
displayed with a blue line chart. The volatility of future time periods is displayed with a green chart line
for positive fluctuations and a red one for negative fluctuations. For each point within these chart lines,
a positive or negative shift is calculated, compared to the values from the blue chart line. This is
achieved by using the root-time formula of volatility. Every future point within the three chart lines can
be moved via the Drag&Drop feature, by pressing the left mouse button, whereby the corresponding
values in the browser change accordingly. The volatility is converted back to an annual basis by
reversing the square root-time formula. The shifting of points (individually or in groups) depends on the
settings defined in the Forecast combo box (see Figure 42). Possible settings are:

o Edit: Editing of a single point with the mouse
e  Shift: Parallel displacement of all points with the mouse
e Twist: Shifting of one point and interpolated shifting of all other neighboring points (bending

of the curves)
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Figure 42: Graphical editing of forcasted performances and volatilities for risk variables
9.5.4.5 Linking Market Variables to Balance Sheet Iltems

To link balance sheet or plan items to risk variables in a simulation market for a subsequent CfaR/EaR
simulation, the following steps must be followed: open a pop-up menu in the list Balance Sheet
Structures and select the option Open Balance Sheet (see Figure 4).
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Figure 43: Connecting market variables to balance items
Simulation Sources

Simulation sources for the lowest balance nodes (base items) in the tree structure can be risk
variables of a simulation market. The simulation market is selected in the browser (see Figure 44) and
risk variables are assigned to the lowest balance node from the simulation market: on the right in the
CfaR Market Variables area, select the variables in the leftmost column and then use the Drag&Drop
feature to move them onto a base item in the Balance Sheet Structure area (see Figure 43). Browsers
CfaR Simulation Sources and CfaR Market Variables (Figure 43) can be filled with data via pop-up
menus. To see the assigned risk variable for the selected basis item, open the menu by pressing the
right mouse button in the CfaR Simulation Sources area and choose the option View Market Variable.
To open the browser for the Selection of Simulation Markets (Figure 44), press the right mouse button
in the CfaR Market Variables area and select Load Market List from the menu.

Load Position List Delete Selected Sources
Load Market Lisk

Wiew Market Yariable

Static simulation sources can be selected in the CfaR Simulation Sources area and are deleted using
the pop-up menu (press the right mouse button in the CfaR Simulation Sources area and select the
Delete Selected Sources option) as shown in Figure 43.
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Figure 44: Selection of a simulation market that represent simulation

sources for balance items

The table below contains the description of columns in the windows Selection of a simulation market
(see Figure 44). The selection is performed by double-clicking a browser column.

Feld, Button Description
Market Name of the simulation market
Timesatamp Timestamp of the simulation market. Simulation markets with the same
name and different time stamps can be defined.
Description | Description of the simulation market

5.1.5.2. Simulation Results Browser

The dialogue that displays simulation results (see Figure 45) is a natural extension of the browser for
tabular and graphical representations of cash flows in liquidity management (see Figures 18 and 19).
The meaning of fields and their corresponding pop-up menu items (see Figure 46) is identical to the
cash flow browser (see Figure 18 and 19).

1.10.2020

Eurorisk Systems Ltd.



Liquidity Management and Cash flow/Earning at Risk

Page 65 of 73

|Balance Sheet Struckure O QU |

K
[=-CFaR Plan 12
=] CF Bilanz EUR, Cash Flc
= Kauf sl EUR, Roh
Kauf aha: Tonne

|—| Fimrar in FLID D:I_I

|Balance Iter Propettiess O B = |

2= 4|

1

Pcrar AluRahmen, CashFow at Risk Analyse fiir Produktionsplan, [02.01.2005], CFaR Plan 12, 02

~lof x|
EX- I Nl=l=]:

Liquidity Saurce: | A M-Bv/-5, 31.10.2002, Szen 1, EUR

=

Digplay
Start Date: |D1.D2.2D|35 VI W CashFlow g Eonfidfnch W ale ;I CFak /EaR |
; . spected Loss
End Date: Im,uz,zgns vl I Difference 7] Expected Loss(?] Eellaulke |
Period: [ Cumulative =
eiod [Month =] | T Relaive Ol CFaR/EaR 2] x)

" Treat Account Cash [ Tieat Trade Cash Flow

WValues In Momey Units ~

|L|qU|d|t_l,l Flan |

B pisplay a|| O KaufAlu EUR Budgst Value 19848706 -214.917.08 21652690 -198.281.23 -200510.84
Idertifisr  CF Blanz EUR (] Kauf Al EUR Confidence Value A9R4ETOE 22471032 ZA086147  214EREGS 22016055
Bl Misc [ Kauf Al ELIR CFaR/EaR 0,00 979323 1443456 1638546 1965011
Cansolidatic 1 [] Kauf Alu: Tonnen Budget alue 120,00 130,00 132,00 122,00 126,00
Decimal Plar 2 [] Kauf &lu: Tonnen Confidence ¥alue 120,00 130,00 132.00 122.00 12600 |
Input CF Sii ' | O Fauf &l Tonmnen CFaR/EaR 0.aa 0.aa 0.0 0.00 0.00
Plan Struct, CFaR Flan 12 [] Preis &lu: EUR Budget Value 1.654.06 1.653.21 1.640,36 1.625.26 1.591.36
ery 1D I Preis &lu: EUR Confidence Yalus 1.654,05 1.577.88 1.531,00 1.490,95 1.435.40
Row Descri| Cash Flow Bilanz o | L Preis & ELIR CFaRi/EaR 0,00 75,33 109,35 13421 155,95
: [ “erkau: EUR Budget Yalus 000 21253000 23434900 23073600 208130,00
Identifier [1  “erkaut: EUR Confidence Yalue 000 20093030 21591587 20849183 18455502
e i ol die [ Werkauf EUR CFaR/EaR 000 1160777 1843345 2225685 2357696 v
4] | Ay
Figure 45: Simulation results window
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Figure 46: Pop-up menu of the Simulation Results window
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The elements from the dialogue shown in Figure 45 are explained in the following table:

Element Description

Field
CfaR/EaR Opens a window for the Monte Carlo simulation.
Listbox

Simulation results Simulation results are displayed in the browser. The following simulation
results are available:

Plan Value = Plan (Budget) - Liquidity management values

Expected Value = Expected value of the distribution from the
simulation

Confidence Value = Value at the selected confidence level (e.g. 95%)
Expected Loss = Plan Value - Expected Value

Expected Loss [%] = Expected Loss / Plan Value * 100

CfaR/EaR = Expected Value - Confidence Value

CfaR/EaR [%] = CfaR/EaR / Plan Value * 100

Total VaR = Expected Loss + CfaR/EaR

Total VaR [%] = Total VaR / Plan Value * 100

Skewness = Sharpness of the distribution compared to a normal
distribution

Kurtosis = Skewness of the distribution compared to the normal
distribution

Min Value = Minimum simulation value
Max Value = Maximum simulation value
Total Range = Max Value - Min Value

Pop-Up Menu

Show 3D Distribution Chart = A 3D distribution chart of all forecasted time periods of a CfaR plan
(s. Figure 52 and 53).

Show 2D Distribution Chart = A 2D distribution chart of a selected time period of a CfaR plan (s.
Figure 50 and 51).

The following results can be displayed in the browser for each plan item:
e 1result from a Liquidity Plan

e 13 results from a Monte Carlo simulation (s. above)

e 4 rows (Cash flow, Difference, Cumulative, Relative) for each result

There are a total of (1+13)*4=56 result rows for each plan item. Each of these rows can be shown
graphically. However, the graph (see Figure 47) can only show a maximum of eight performances at
the same time. The chart in Figure 47 shows the positive plan development of a balance sheet value
(the purple graphic). The confidence value, that has been calculated during the simulation (the red
graph) is negative for the majority of forecasted time periods. This means that, with a probability of 5%
(with a 95% confidence interval), the balance sheet value will be negative and the planning will not
work. In this case, the plan should be restructured or redrawn. Another possibility would be to hedge
the risk factors in order to keep the confidence value positive.
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Figure 47: Graphical illustration of the performance of planned and confidence values

5.1.5.3. Navigation of the Monte Carlo Simulation

The window for the navigation of the Monte Carlo simulation is invoked from the browser that displays
simulation results, via the CfaR/EaR button.

Cash Flow/Earning at Risk Simulation x|

barket |Baurmakt-td, Baumarkt - Metalle, [29.12.2004 17:40:33] j | CFaR/EaR Simulation

Monte Carla EBurs: I—EEIEIEI Market Variblos. I—3 BAzzet Correlation |
Histogram Intervals: I—1 0 Foronasted Values I—1 5 Azzet-Time Correlation I

Confidence Level [%]: I—EIE S lated Values I—35 Store Distnbutions

Cloze

Figure 47: Navigation of the Monte Carlo simulation

The meanings of the fields and buttons in the window shown in Figure 47 can be found inside the
following table:

Field/Button Description

Fields

Market Combo box for the selection of simulation markets; several mutually
derived and modified simulation markets can be selected one after the
other as scenarios for the simulation

Monte Carlo Runs Number of Monte Carlo simulation steps

Histogram Intervals Number of periods for the display of histograms of 2D and 3D
distributions

Confidence Level [%] Confidence interval for CfaR/EaR (in %)

Market Variables Number of simulated risk variables
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Field/Button Description
Forecasted Variables Number of forecasted simulation time periods
Simulated Values Total number of simulated variables = risk variables * simulation times
Buttons
CfaR/EaR Simulation Start of the Monte Carlo simulation
Asset Correlation Displays the correlation matrix of risk variables (s. Figure 48)
Asset-Time Correlation Displays auto- and cross-correlation matrices of risk variables and time

periods (s. Figure 49.

Store Distributions Saves the simulation distribution for all time periods of all plan items to
the data base

Close Closes the window

Figures 48 and 49 show the correlation matrix of risk variables, as well as auto- and cross-correlation
matrices of risk variables and times periods. The meaning of the options in the pop-up menus in both
browsers is as follows:

Menu options Description
Copy Copies an area that has previously been selected in the browser to the
clipboard.
Select All Highlights all elements in the browser, mostly used for Copy.
Export to Clipboard Exports all browser content to the clipboard.
Export to CSV | Exports the entire browser content to a CSV file. A user dialog for the

selection of the CSV file opens.

“Asset Correlation Makrix

aniable |1 Mo Libor ELIR] Alu Preis
: 1.000000 -0,2437M -0,296280
-0,2437 1.000000 0267229
F EURAUSD -0,.296280 0267229 1 AAnnan
Copy
Select All

Export to Clipboard
Expork bo C5Y

Figure 48: Correlation matrix of market variables
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Figure 49: Auto- and cross-correlation matrix of market variables and time periods

5.1.5.4. Graphical lllustration of the Simulated Results

The distribution of simulated time periods can be illustrated using 2D graphics (see Figure 50 and 51).
The red area that can be seen in the graph, marks all simulation values to the left of the confidence
value. The graph in Figure 51 illustrates a distribution with limitations (option).
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Figure 50: 2D distribution graphic of the time period of the plan item
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Figure 51: 2D distribution graphic the time period of the plan item with limitations
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Figure 52: 3D distribution graphic of a CfaR plan
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The distribution of all simulated time periods of a CfaR plan can be illustrated in a 3D graphic (see
Figures 52 and 53). The chart in Figure 51 shows a 3D distribution with limits (options).
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Figure 53: 3D distribution of a CFaR plan with limits

The descriptions of the controls shown in the graphical dialogue (see Figure 52 and 53) are presented
in the following table:

Control Description
Radiobuttons ‘Chart type: Bar, Scatter, Surface
Rotation Keys and angles that enable the rotation of the graphic
Grid Switching the grid on and off when the graphic is displayed
Axis Switching the designation of the axes on and off
Color Combo box for the selection of the color palette
Number of Levels Number of colors in the 3D representation of the probability

The 3D chart can be moved, scaled and rotated. In order to do that, one must move the mouse while
pressing the left mouse button and choosing the Drag&Drop feature in the graphic menu:

- Without using the keyboard: Rotating
- Shift key: Moving

- Ctrl key: Scaling
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5.1.5.5. Reports for Simulation Markets and CfaR/EaR Results

The reporting of simulation markets and market variables (see Figure 54) is achieved by running the
Crystal Reporter from the tree-shaped structure of simulation markets. The report is context-
dependent (reports of one simulation market or of all simulation markets) and activates the Crystal
Reporter depending on whether one or all simulation markets have been selected. After the activation,
a Windows dialogue pops up for the selection of the report file. A standardized report can be found in
the report file CfaR_Markets.rpt.
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01.07 2005 1.740,2553 7 000000 1662 2502 1.818,4525
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04.10.2006 1.767 0051 7000000k 1 G666 2804 1.867 7208
01.11.2005 17750803 7 000000 1.662 2784 1.883,2982
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Figure 54: Reports of market simulations and market variables using Crystal Reporter

The reporting of CfaR/EaR results (see Figure 54) is achieved by running the Crystal Reporter from
the tree-shaped structure of balance sheet structures and liquidity plans. The report is context-
dependent (reports of one plan, reports of all plans from one balance sheet structure, or reports of all
plans from all balance sheet structures) and activates the Crystal Reporter depending on whether a
liquidity plan or a balance sheet structure have been selected. After the activation, a Windows
dialogue pops up for the selection of the report file. A standardized report can be found in the report
file CfaR_Plan.rpt.
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Figure 55: Reports of CfaR/EaR results using Crystal Reporter
Literary sources from www.riskmetrics.com:
1. CorporateMetricsTechDoc.pdf — Description of the framework
2. LongRunTechDoc.pdf — Description of the long-term forecasts and the Volatility Bridge.
3. rmj4q04.pdf - Risk management for non-financial corporations
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